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PREFACE 


The  publication  of  this  Supplementary  Volume  to  the  3rd  Edition  of  SOLUBILITIES, 
repeats  the  pattern  adopted  in  1927  when  a  supplement  to  the  2nd  Edition  of  the  compi¬ 
lation  was  published.  This  plan  has  the  advantage  that  the  new  material  appearing  in 
the  ten  year  period  after  the  publication  of  a  complete  revision  of  the  book,  may  be 

obtained  without  repurchasing  the  main  body  'of  the  data.  It,  of  course,  has  the  disad- 

» 

vantage  that  it  makes  it  necessary  to  search  in  fwo  arrangements  to  find  a  desired  result. 
Whether  this  inconvenience  is  sufficient  to  justify  the  effort  and  cost  involved  in  making 
a  complete  revision  at  each  ten  year  interval,  is  open  to  question. 

In  collecting  the  solubility  data  from  the  periodical  literature,  the  plan  of  perusing 
the  journals  instead  of  obtaining  references  from  abstracts  and  indexes  of  the  literature 
has  been  followed  as  in  previous  years.  By  means  of  microfilm  copies  of  the  original 
papers  it  has  been  possible  to  classify  the  material  in  advance  in  accordance  with  the 
systematic  plan  of- its  presentation.  The  microfilm  copies  also  offer  the  advantage  that 
close  contact  with  the  library  is  not  necessary  for  verifying  the  source  material,  and  the 
work  of  composing  the  text  can  be  performed  wherever  found  most  convenient. 

As  in  the  case  of  the  principal  volumes  of  the  3rd  Edition,  the  data  has  been  sepa¬ 
rately  assembled  in  an  Inorganic  and  an  Organic  section.  The  former  has  been  compiled 
by  the  junior  and  the  latter  by  the  senior  author.  In  addition  there  is  also  included  a 
section  on  Ternary  Systems  Yielding  Two  Liquid  Layers,  compiled  by  Dr.  Alfred  W. 
Francis  of  the  Socony-Vacuum  Oil  Co.,  and  a  chapter  on  Recent  Contributions  to  the 
Theory  of  Electrolyte  Solubility,  by  Dr.  Roger  G.  Bates  of  the  U.S.  National  Bureau  of 
Standards.  The  one  provides  the  basis  of  a  practical  application  of  solubilities  to  the 
solution  of  industrial  problems,  and  the  other  reviews  the  present  state  of  knowledge 
concerning  the  theoretical  interpretation  of  the  phenomena  of  solubility. 

Since  the  publication  of  Volumes  1  and  2  of  the  3rd  Edition  of  SOLUBILITIES  in 
1940  and  1941  respectively,  the  ownership  of  the  book  has  been  transferred  to  the 
American  Chemical  Society,  which  has  assumed  responsibility  for  the  publication  of 
the  present  Supplementary  volume  and  will  arrange  for  any  subsequent  editions  of  the 
work  that  may  be  found  necessary 


Atherton  Seidell 


November  1,  1951 


William  F.  Linke 
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ARGON  A 


ARGON 


SOLUBILITY  OF  ARGON  IN  WATER 

Lawrence,  et  al  (1946)  reviewed  the  work  of  Estricher  (1899). 

Antrooof f  (1910,  1919),  Valentiner  (1927,  1930),  Lannung  (1930),  and 
Behnke  and  Yarbrough  (1939)  on  the  solubility  of  Argon  in  water  *Jdition 
a  smooth  curve  through  the  points  given  by  all^eauthors.  In  additi  , 
determinations  were  made  by  Ramsey  (1895)  and  Winkler  <J9(6),  but  the 

agreement  among  all  the  various  results  is  not  good.  The  following  data 
ag  “  6  _  ,  ,  avpMffPS  Of  the 


the 

above  authors. 
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SOLUBILITY  OF  ARGON 

IN  LIQUID  OXYGEN 

(Fast^Ttekll 

std  Krestinskii,  1942) 

i Temp  °K 

Mole  fraction  Argon 

72 .30° 

0.558 

75.99° 

.668 

77-20° 

•  734 

79.09° 

.802 

82 . 09  ° 

.927  * 

’Inglis  (1906) 


The  solid-liquid  equilibria  of  the  systems  Argon-Oxygen,  Argon-Methane, 
and  Argon-Krypton  were  determined  by  Veith  and  Schroder  (1937)  from 
melting  curves,  and  of  the  systems  Argon-Oxygen,  Argon-Methane,  and 
Argon-Nitrogen  by  Fedorova  (1939)  from  heat  capacity  curves. 

The  solubility  of  "Argon"  [total  inert  gases  in  the  atmosphere]  in  sea 
water  as  a  function  of  temperature  and  chlorine  content  was  determined 
by  Rakestraw  and  Emmel  1 1938'  from  2-28°  and  15-21  gms  Cl  per  Kg.  of  sea 
water . 


The  solubility  of  Argon  in  olive  oil  was  found  to  be  0^0.15  at  22°  by 
Nasini  and  Corinaldi  (1932)  and  by  Loomis  (1946).  At  370  0=b.i4  (Loomis). 


ARGENTUM 

SILVER  Ag: 


THE  SOLUBILITY  OF  SILVER  IN  MERCURY 


(Hudson,  1946 ) 


and^xtPnJrth6^^5  ^  methods  and  ^sults  of  previous  investigators 
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core  after  the  mercury  was  removed  from  it  by  distillation.  Data 
also  given  above  the  boiling  point  of  mercury,  and  the  solubility 
the  melting  point  of  silver  has  been  determined  by  Murphy  (iqh) 
data  below  were  read  from  the  smooth  curve  given  by  the  author 


are 
up  to 
The 


t 0 

Atomic 
Percent  Ag 

200 

1 .80 

220 

2.33 

240 

2.86 

260 

3-45 

t  0 

Atomic 
Percent  Ag 

280 

4.20 

300 

5.01 

320 

5.88 

340 

7-14 

356.7 

9.29 

The  distribution  of  silver  between  tin  and  stannous  chloride  at  910° 
was  studied  by  Anderson  and  Ridge  (1943).  The  ratio  of  silver  in  the  tin 
to  that  in  the  stannous  chloride  was  about  four  to  one. 


A  theoretical  estimation  of-  the  distribution  ratios  of  silver  between 
bismuth  and  bismuth  fluoride  and  between  lead  and  lead  fluoride  was  made 
by  Jelli nek  (1944 ) . 


8.83  mg.  of  silver  dissolve  in  100  ml.  of  a  solution  which  is  0.^5% 
thiourea,  1%  f^SO^ ,  and  0.06%  twelve  hoursfi  If  1  gm.  of  iron 

chloride  is  substituted  for  the  H202 ,  at  least  10.04  mg  silver  dissolve. 
(Plaksin  and  Kozhuchova  1941). 


The  equilibrium  in  the  reactions  Ag  +CuCl^;Ag  Cl  +  Cu  and  Ag  +  CuBr 
Ag  Br  +  Cu  at  1000°  was  studied  by  Jellinek  and  Siewers  (1932). 

Plaksin  and  Shabarin  (1940)  give  data  for  the  solubilities  of  silver- 
gold  alloys  in  potassium  cyanide  solutions  of  various  strengths,  alone 
and  in  the  presence  of  hydrogen  peroxide. 

Faivre  (1940)  heated  silver  oxide  and  found  a  maximum  solubility  of  Ag 
in  Ag20  of  n%. 

The  system  Ag^P207  +  2pb  Fb2F207  +  4Ag  was  studied  at  1200°  by 
Jellinek  and  Siewers,  1932. 

The  systems  2  Agl  +  Pb  — Pbl2  +  2Ag  and  2  AgCl  -t  Fb  v.  ^PbCl2  +  2Ag 
were  studied  at  8oo°  by  Hewsky  and  Jellinek  (1933). 


SOLUBILITY  OF  SILVER  IN  POTASSIUM  IODIDE  SOLUTION 

(Toporescu,  1940) 

The  author  placed  silver  blocks  into  a  solution  containing  50  gms  of 
potassium  iodide  per  100  gms  of  solution,  and  allowed  them  to  stand  from 
10  to  14  days  at  room  temperature.  The  silver  was  then  removed  and  a 
large  volume  of  water  was  added  to  precipitate  the  silver  iodide  which 
had  f  ormed . 


Days  contact 

Gms  Agl  per 

10  cc  solution 

Initial 

pH 

Final 

pH 

10 

0.0358 

5-8 

8.3 

12 

.0386 

5-8 

8.8 

14 

.0522 

5-8 

10.5 
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ARGENTUM  Ag 

AsO 


SILVER  ARSENATE  Ag3As04 


On  the  basis  of  a  study  of  the  reaction  Ag3AsO„ 
temperature  (K=  9.34  x  10^),  Tananaev  and  Lovi  (1942) 
bility  product  of  silver  arsenate  to  be  1.08  x  10-22 


3AgCl  at  room 
found  the  solu- 


SILVER  BROMIDE  AgBr 


Br 


Correction:  Volume  I  page  8;  Solubility  of  Silver  Bromide  in  Aqueous 
Potassium  Bromide  at  25 0  (Hellwig,  1900).  Line  one,  Mols  KBr  per  liter, 
as  written.  Line  two  should  read:  grams  AgBr  per  liter. 


SOLUBILITY  OF  SILVER  BROMIDE  IN  WATER  AND  NITRIC  ACID  SOLUTIONS 

(Ruka  and  Willard,  1949) 


The  authors  review  and  tabulate  the  results  of  previous  investigators. 
The  solubility  was  then  determined  by  a  radioactive  tracer  technique, 
but  the  precision  of  the  determinations  was  poor.  No  change  in  solubil¬ 
ity  was  detected  over  a  nitric  acid  concentration  range  0.03  -1.0N. 


Temp. 


Mg 


AgBr  per  liter 
_ /\ _ 


Pure  water 


Nitric  acid  solution 


o° 

25° 


0.4 


0.03 

0.1 


SOLUBILITY  OF  SILVER  BROMIDE  IN  HYDROBROMIC  ACID  SOLUTIONS 


(Erber,  1941) 


These  data  agree  with  and  extend  those  of  Dede  and  Walther  (Vol  I,  p.9 
_ Results  at  o° _ 


%  HBr 

47.8 

40.1 

38.9 

34-8 

26.8 

21 .1 
14.7 


Solvent 

- -'V- 


Density  o0 
1  -Soi 


•  389 
•374 
.322 
.230 
.174 
•US 


%  HBr 

47.8 

40.1 

38.9 

36.7 

32 .2 

26.8 
21 .1 

14.7 


r  - 

Solvent 

- /N_ 


%  HBr 

46.5 
39-5 

38.5 

34-6 

26.7 
21  .1 

14.7 


Saturated  solution 


%AgBr 

2.68 
1 .41 
1 .26 
0.77 
.22 
.072 
.018 


Density' °o 


1  -533 
1 .404 
1.388 
1  -331 
1 .232 
1-175 
1 .116 


Result^  at  25e 


Density2^ 

1.484 

1-376 
l  .360 
1  -332 
1  -279 
1 .221 

1.166 

1 .109 


%  HBr 

46  .4 
39.5 
38.4 
36  .3 
32.0 

26.7 
21 .1 

14.7 


Saturated  solution 

- A _ _ 


%AgBr 


95 

58 
40 

08 

59 
.26 
.11 
.030 


Density2^ 

1  .520 
1  -393 
1  -375 
l  -344 
1 .285 
1  -223 
1 .167 
l  .109 
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SOLUBILITY  OF  SILVER  BROMIDE  IN  SOLUTIONS  OF  SODIUM  GLYCINATE  AT  30 0 

(DoBois,  1949) 


Normality  of  Sodium  Glycinate 
Moles  AgBr  per  liter 


1 .00 
0.00236 


0.50 

0.00119 


0.2s 

0.000595 


The  reaction  of  oxygen  with  silver  and  silver  bromide  was  studied  by 
Stasiw  and  Teltow,  1948. 


Melting  point  data  for  the  system  AgBr  AgCl  +  Agl  are  given  by 
Glistenko  and  Khromova  (1939). 


BrO  SILVER  BROMATE  AgBr03 

At  50,  100  gins  of  a  saturated  solution  in  water  (d  =  0.9998)  contain 
0.0905  gms  AgBr03 . 

(Ricci  and  Alesbnick  1944) 

EQUILIBRIUM  IN  THE  SYSTEM  SILVER  BROMATE  -  SODIUM  BROMATE  -  WATER 

(Ricci  and  Alesbnick,  1944) 


It  was  found  that  silver  bromate  and  sodium  bromate  form  two  series  of 
solid  solutions.  Silver  bromate  dissolves  in  sodium  bromate  up  to  about 
3%,  and  sodium  bromate  dissolves  in  silver  bromate  up  to  39.0%,  and  this 
limit  corresponds  to  the  composition  of  the  double  salt  AgBr03  •  NaBrO^ • 
This  compound  is  stable  in  contact  with  solutions  of  varying  composition, 
but  forms  a  continuous  solid  solution  with  silver  bromate.  These  facts 
explain  the  erratic  results  of  determinations  of  the  solubility  of  silver 
bromate  when  it  was  prepared  by  precipitation  from  sodium  bromate  solu¬ 
tions.  By  washing  a  sample  of  silver  bromate  with  a  large  quantity  of 
water-,  a  product  of  99.7 %  purity  was  obtained.  The  solubility  of  this 
salt  at  250  was  found  to  be  0.2041.004%,  d=o.998s~  .0003,  which  is  higher 
than  any  previously  reported  value. 


Results  at  250 


Gms .  NaBr03 
per  100  gms  . 
sat.  sol. 


Gms .  AgBr03 
per  100  gms . 
sat.  sol. 


d .  of 
sat.  sol. 


Gms .  AgBr03 
in  100  gms. 
solid  phase 
by  extrapolation 


Solid  Phase 


28.26±\ 

02 

0.0 

28.24 

. . . 

28.16 

. . . 

28.08 

.  . . 

27.97i. 

02 

27.78 

. . . 

27.05 

. . . 

25.36 

22.71 

. . . 

Average  of 

21  .28 

. . . 

16.99 

. . . 

13-04 

. . . 

10.28 

. . . 

8.39 

. . . 

7-17 

r-l 

O 

O 

3-92 

•  03 

0.0 

.204 

Average 

of 

17  determinati 

1 .2641.002 

1  .261 

0.43 

1  .261 

1 .7 

1  .260 

2.6 

1  .260! . 001 

1  .257 

61 .23 

1  .248 

61 .03 

1 .232 

61 .11 

1  .203 

61 .16 

determinations: 

60.95 

1  .185 

62 .13 

1 .143 

63  .23 

1 .108 

66 .60 

1 .079 

72.86 

1 .062 

78.3 

1  .051 

84.0 

1 .025 

94  -8 

.9985 

NaBr03 

Solid  Solution  I 

II 

II 

S.S.  I  +AgBrCL* NaBrCL 
AgBrCL  NaBrCL 

J  „  O 

II 


II 

Solid  Solution  II 

II 

II 

II 


M 


II 

AgBr03 
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Results  at  50 0 


Gms .  NaBrCL 

Gms .  AgBr03 

d.  of 
sat.  sol. 

Gms .  AgBr03 

3 

per  100 gms. 
sat.  sol. 

per  100 gms. 
sat.  sol. 

in  100  gms.  Solid  Fhase 
Solid  phase 
by  extrapolation 

35-64 

0.0 

1  -341 

NaBr03 

35-25 

1  -333 

59-3 

S.S.  I  +AgBrO  ’NaBrO 

35-21 

1  -335 

60.1 

II  ^ 

35-25 

1  -335 

60.9 

II 

35-05 

1  -334 

61 .09 

AgBrO  -NaBrCL 

34-73 

1  -331 

60.88 

J  f,  O 

34-57 

- 

61 .19 

It 

28.77 

1 .258 

63  .29 

Solid  Solution  II 

23  .32 

•  .  . 

1 .196 

65  .42 

II 

0.0 

0.430 

•  9934 

AgBr03 

SOLUBILITY  OF  SILVER  BROMATE  IN  POTASSIUM  NITRATE  AND  PYRIDINE  SOLUTIONS  AT250 

(Vosburgh  and  Cogswell,  19431 


Pyridine  per 

Gms .  AgBr03  per 

Gms 

KN03  per 

Gms . 

AgBr03  per 

gms .  water 

1000  gms  .  Water 

1000 

gms .  water 

1000 

gms .  water 

0.0 

1 .950 

0.0 

1  -950 

•  472 

2  .311 

4-82 

2  .238 

.656 

2.433 

10.13 

2  .422 

1 .007 

2.709 

40.54 

3-075 

1 .237 

2.910 

Gross,  Kuzmany,  and  Wald  (1937)  give  data  for  the  solubility  of  silver 
bromate  in  79  to  80%  iso  propyl  alcohol  solutions  containing  added  salts 
(silver  nitrate,  sodium  nitrate,  sodium  benzene  sulfonate)  at  150.  The 
solubility  of  silver  bromate  in  80%  iso  propyl  alcohol,  extrapolated 
from  their  results  is  0.000125  mols  per  liter  (0.0295  gms .  per  liter) 
at  150. 


SOLUBILITY  OF  SILVER  BROMATE  IN  AQUEOUS  SOLUTIONS  OF 
UNSATURATED  ALCOHOLS  AT  25 0 

(Ceefer,  Andrews,  and  Kepner,  1949) 


The  ionic  strength  of  the  alcohol  solutions  was 
addition  of  KN03  prior  to  the  addition  of  AgBr03 . 

adjusted  to  o. 

.10  by  the 

Moles  Alcohol  Moles  Ag+ 
per  liter  per  liter 

Moles  Alcohol 
per  liter 

Moles  A g* 
per  liter 

Moles  Alcohol 
per  liter 

Moles  Ag'*' 
per  liter 

Allyl  Alcohol 

Crotyl  Alcohol 

Ethylv inylcaPbi nol 

0.585  2.98 

•293  2.20 

•146  1.69 

•0732  1.38 

0.702 
•  527 
•351 
.176 
.0878 

1 .87 
l*.  73 

1  -54 

1  -30 
1.16 

0.472 

•  236 

•  0944 
.0472 

2.68 

2 .04 

1  .52 

1  .28 

BrO 


Ag 
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Moles  Alcohol 

Moles  Ag  4 

Moles  Alcohol 

Moles  Ag4 

Moles  Alcohol 

Moles  Ag4 

■  per  liter 

per  liter 

per  liter 

per  liter 

per  liter 

per  liter 

Vinylacetic  acid  ( =  1)* 

Methallyl 

Alcohol 

Methylvinylcarbinol 

0.467 

2.90 

•234 

2.1s 

0.470 

2  .42 

0.255 

2.12 

.117 

1 .67 

•235 

1 .84 

.204 

1  -93 

•  0585 

1  -37 

.118 

1  .48 

.102 

1  -53 

0.0 

1 .01 

•  059 

1  .27 

.051 

1 .28 

.025 

1.14 

*by  addition 

of  HC104 

Phenol 

2-Methyl  -  2-buten  -  1-0I 

0.488 

1  .28 

.224 

1  .14 

0.100 

1 .21 

.112 

1  .17 

.050 

1  .12 

0.0 

0.989 

.020 

1 .05 

SILVER  CARBIDE  Ag2C2 


SOLUBILITY  IN  SILVER  NITRATE  AND  SILVER  FERCHLORATE  SOLUTIONS 

(Vestin  and  Ralf,  1949) 


Moles  AgNC-j 
per  liter' 


0.50 
•  75 
1  .00 


Millimoles  C2H2 
per  100  ml  to 
cause  ppt 1  n  of  Ag2C2 


0.04 
•  13 
.42 


Moles  AgC104 
per  liter 


0.50 
•  75 
1 .00 


Mi llimoles  C2H2 
per  100  ml  to 
cause  ppt ' n  of  Ag2C2 


1  -7 
4.6 
13  -4 


The  solubility  of  Ag2C2  was  determined  in  solutions  containing  2  M 
CIO"  ion,  made  up  of  x  moles  AgC104  and  2  -  x  moles  NaC104  per  liter. 
The  results  were  as  follows  at  250 : 


Moles  Ag4 
per  liter 

0 .476 
.500 

•  540 


Millimols  Ag2C2 
per  liter 

3  -33 
4.10 
5-55 


Moles  Ag4 
per  liter 

0.600 

.640 

.698 


Millimols  Ag2C2 
per  liter 

8.70 

11.00 

15-2 


SILVER  ACETATE  CH3C00Ag 

SOLUBILITY  OF  SILVER  ACETATE  IN  DIOXANE-WATER  MIXTURES  AT  250 

(Paris  and  Ricci  with  Sauter,  19391 

Wt  %  Mole  %  Density  Gms .  Silver  Acetate  Moles  Silver  Acetate 
Dioxane  Dioxane  of  solvent  per  i  ooo  cc  .  sat .  sol.  per  1000  cc  .  sat.  so  . 


CR 


0 

0.0 

0.9970 

10 

2  .223 

1 .0030 

20 

4 .667 

1 .0097 

30 

8.063 

1.0189 

40 

12 .004 

1 .0263 

50 

16.987 

1  . 03 1 1 

60 

23  -485 

1 .0345 

70 

32.32 

1 .0372 

80 

45.01 

1 .0349 

85 

53.68 

1  .0320 

90 

64 .81 

1  .0295 

95 

79-52 

1 .0280 

100 

100.0 

1 .0277 

1 1 .122 

0.06663 

8.404 

.05035 

6.073 

.03638 

4-093 

.02452 

2.532 

.01517 

1 .4295 

. 008564 

0.7056 

.004227 

.2904 

.001740 

.1020 

. 00061 1 

.0476 

.000285 

.0257 

.000154 

•  0035 

.000021 

0.00000 

0.0000001 

7 


ARGENTUM 


SOLUBILITY  OF  SILVER  ACETATE  IN  THE  PRESENCE  OF  OTHER  SALTS  AT  250 

The  data  were  presented  by  the  author  on  a  molality  basis 


Added  Salt 


Gms .  Added  Salt  Gms .  Silver  Acetate 
per  1000  ?ms  .  water  per  1000  gms.  water 


Density 


Sodium  Acetate 

0.0 

11 .140 

1 .0048 

(MacDougall  and 

0.933 

10.256 

1 . 0044 

Allen,  1942) 

4 .056 

8.144 

1 . 0044 

7  .2 96 

6.692 

1 .0050 

17  -294 

4-545 

1 .cp85 

42 .81 

3.086 

1 .0196 

58.95 

to 

>*0 

00 

-p 

1 .0272 

90.14 

2.512 

1 . 0406 

Potassium  Acetate 

1.123 

10.241 

1 .0076 

(MacDougall  and 

4 .864 

8.126 

1 .0076 

Allen,  1942) 

10.089 

6 .281 

1 .0083 

19.285 

4 .667 

l .0118 

47.38 

3  .213 

1 .0229 

66.25 

2  .874 

1 -0319 

98.2  n 

2 .629 

1 .0451 

Calcium  Acetate 

1  -757 

9.668 

1 .0091 

IMacDougall  and 

9.166 

6.565 

1 .0113 

Allen,  1942) 

16.497 

5 .171 

1 .0133 

32.54 

3  -929 

1.0186 

76.44 

3-115 

1 .0400 

1 02 . 00 

3 .018 

1.0505 

164.18 

3-090 

1 .0776 

Strontium  Acetate 

2 .147 

9.863 

1 .0067 

(MacDougall  and 

IO.393 

6 .840 

1.0100 

Allen,  1942) 

21 .233 

4-974 

1 .0157 

43-68 

3-659 

1 .0289 

108.01 

2 .809 

1 .0643 

149.19 

2.731 

1 .0876 

230.85 

2.789 

1 .1298 

Silver  Nitrate 

8-359 

8.359 

1.0119 

(MacDougall,  1942) 

11.999 

7.603 

1 .0142 

16 .124 

6.855 

1 .0175 

17.99 

6 . 662 

1 .0187 

33.8i 

5.250 

1 -0304 

34.13 

5.233 

1.0302 

52 .73 

4.582 

1 .0452 

Silver  Perchlorate 

10.S52 

8 .206 

1 .0136 

1 . 02  05 

(MacDougall,  1942) 

21 .32 

6  .522 

4i  -39 

5  .223 

1 .0352 

62  .35 

4  .882 

1 .0507 

Sodium  Perchlorate 

(MacDougall  and 

_ 

0.0 

419.56 

1 1  . 1 82 
10.282 

— 

Peterson,  1947) 
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SOLUBILITY  OF  SILVER  ACETATE  IN  DIOXANE-WATER  MIXTURES  AT  250 
IN  THE  PRESENCE  OF  OTHER  SALTS 


Moles  Added  Gins  Added  Mols  Silver  Gms  Silver 
Added  Salt  Salt  per  1000  Salt  per  1000  Acetate  per  Acetate  per 
ml.  Sol.  ml.  Sol.  1000  ml.  Sol.  1000  ml.  Sol. 


Results  with  10  wt%  Dioxane 


CH 


Potassium  Nitrate 

0.0 

0.0 

0.05032 

8.399 

(Davis  and  Ricci 

.009978 

1 .0088 

.05099 

8.511 

tritb  Sauter,  1939) 

•  04995 

5.050 

•05377 

8.975 

.1002 

10.130 

.  05619 

9-379 

.2001 

20  .23 

•05929 

9.897 

■  4992 

50.47 

. 06476 

10.810 

.9985 

100.95 

•06959 

11.616 

Sodium  Nitrate 

0.005084 

0 .4322 

0.05081 

8 .481 

(Davis  and  Ricci 

.009924 

.8436 

.05116 

8.540 

with  Sauter,  19391 

•04979 

4-233 

.05413 

9.035 

.09073 

7.713 

.05585 

9.322 

.09996 

8 .498 

.05649 

9.429 

•  1999 

16.993 

.05985 

9-990 

•  4927 

41 .88 

.06583 

10.988 

•  9979 

84.83 

.07209 

12.033 

1  -999 

169.9 

.07781 

12.988 

2.999 

254.9 

.08034 

13  -410 

3-172 

269.7 

.08067 

13 -465 

4.002 

340.2 

.08076 

13 -480 

Potassium  Chlorate 

O.OO4987 

0.6112 

0.05077 

8.475 

(Davis  and  Ricci 

.01007 

1 .234 

.05127 

8.558 

with  Sauter,  1939) 

•04995 

6.121 

.05429 

9.062 

.05017 

6.1.48 

.05429 

9.062 

.09987 

12 .239 

.05695 

9.506 

.2018 

24.73 

.06093 

10.170 

.3045 

37.32 

.©6453 

10.771 

.4002 

49.04 

.06637 

11  .078 

Results -with  20  wt%  Dioxane 


Potassium  Chlorate 

(Davis  and  Ricci 
with  Sauter,  1939) 

0.0 

.009331 

.05005 

.09988 

.1506 

.2000 

.2996 

0.0 

1 .1435 
6.134 

12 .240 
18.46 

24 .51 
36.72 

0.03613 

.03703 

.04023 

.04275 

.04487 

.04660 

.04913 

Sodium  Chlorate 
(Ricci  and  Leo,  1941) 

0.0 

.01000 

.05002 

.09991 

.1999 

.4997 

1 .050 

0.0 

1 .065 
5-325 
10.635 

21 .28 
53-19 
111.8 

0.03631 

.03727 

.04055 

.04322 

.04711 

.05438 

.06268 

6.031 
6 .181 
6.715 
7.136 

7.490 
7.778 
8 .201 

6.061 
6 .221 
6.769 
7.214 
7.864 
9-077 

10.463 
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SOLUBILITY  OF- SILVER  ACETATE  IN  DLOXANE -WATER  MIXTURES  AT  250 
IN  THE  PRESENCE  OF  OTHER  SALTS  (Con.) 


Moles  Added  Gms  Added  Mols  Silver  Gms  Silver 
Added  Salt  Salt  per  1000  Salt  per  1000  Acetate  per  Acetate  per 
ml.  Sol.  ml.  Sol.  1000ml.  Sol.  1000ml.  Sol. 


Results  with  20  wt%  Dioxane  (Con.) 


Sodium  Nitrate 

(Ricci  and  Leo,  1941) 


Sodium  Chlorate 

(Ricci  and  Leo,  1941) 


Sodium  Nitrate 

(Ricci  and  Leo,  1941) 


Sodium  Chlorate 

(Ricci  and  Leo,  1941) 


Sodium  Nitrate 

(Ricci  and  Leo,  1941) 


0.004984 

0.4237 

O.O3671 

6 .128 

.04996 

4  -247 

.03996 

6.670 

.1024 

8.705 

.04238 

7.074 

.1999 

16.99 

•  04545 

7.587 

.2884 

24-52 

.04751 

7.930 

.4998 

42  .49 

.05119 

8.545 

.9529 

81 .01 

.05368 

8.960 

Results  with 

30  wt% 

Dioxane 

0.0 

0.0 

0.02426 

4.049 

.009953 

1  -059 

•02553 

4  .261 

.05002 

5  .325 

.02878 

4  .804 

.09952 

10.594 

.03097 

5.170 

.1999 

21  .28 

.03450 

5*759 

•  5003 

53  -26 

.04189 

6.992 

.9980 

106  .24 

.04932 

8.232 

0.01000 

0.8501 

0.02483 

4.145 

•04994 

4  .245 

.02756 

4  .600 

.09992 

8.494 

•  03033 

5.063 

.2000 

17.00 

.03303 

5  .513 

•  4998 

42  .49 

.03786 

6.320 

1 .000 

85  .01 

•04317 

7  .206 

Results  with  50  wt%  Dioxane 


0.0 

0.0 

0.008572 

l .4308 

.009952 

1  -059 

.009663 

1 .6129 

.04992 

5.314 

.01223 

2 .041 

.1000 

IO.65 

.01414 

2.360 

.1998 

21  .27 

.01703 

2 .843 

•  4996 

53 .18 

. 02264 

3-779 

.9980 

106.24 

.02736 

4.567 

0.005011 

0.4260 

O.OO9223 

1-5395 

•04999 

4.250 

.01192 

1  .990 

.09988 

8.491 

•01351 

2.255 

.2000 

17.00 

.01569 

2 .619 

•  4998 

42  .49 

.02005 

3  .347 

•9995 

84.97 

•02453 

4-095 
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SOLUBILITY  OF  SILVER  ACETATE  IN  ETHYL  ALCOHOL-WATER  MIXTURES  AT  2^° 
IN  THE  PRESENCE  OF  OTHER  SALTS 

(MacDougall  and  Allen,  1945) 


Results  with  10.17  wt .  «  Ethyl  Alcohol 


Added  Salt 

Gms .  Adaea  Salt 
per  1000  gms  .  water 

Gms.  Silver  Acetate 
per  1000  gms  .  water 

Density 

Sodium  Acetate 

0.0 

8.279 

0.9875 

•  95i 

7.461 

•  9879 

4-125 

5.538 

.9879 

8.141 

4.276 

.  9884 

16.16 

3.183 

.9924 

40.45 

2.355 

1 .0040 

54-42 

2.222 

1.0110 

80.70 

2 .125 

1 .0234 

Potassium  Acetate 

1-053 

7.540 

0.9878 

4-914 

5.587 

.9882 

9.863 

4.215 

.9889 

19.66 

3-193 

•  9938 

49.77 

2.369 

1 .0071 

68.51 

2.233 

1 .0157 

84.81 

2 .182 

1 .0231 

Silver  Nitrate 

1.721 

7.623 

0.9891 

8.537 

5.665 

•  9921 

17.87 

4  .404 

.9985 

34-33 

3  -435 

1.0110 

51-05 

1-977 

1 . 0242 

Silver  Perchlorate 

2  .422 

7-445 

0.9892 

10.201 

5.578 

•  9937 

19-942 

4.362 

1 .0002 

38.98 

3-323 

1 .0141 

58.91 

2.861 

1 .0297 

Results  with  20.03 

wt .  %  Ethyl  Alcohol 

Sodium  Acetate 

0.0 

6.011 

0.9716 

.835 

5-325 

•  9707 

4 .067 

3 .662 

•  9717 

8.253 

2.784 

•  9732 

16.30 

2.197 

.9768 

41  -13 

1 .683 

.9888 

57-35 

1 .798 

.9962 

82  .20 

1 .838 

1 .0068 

Potassium  Acetate 

1.033 

5.340 

0.9717 

4.973 

3-684 

•  9724 

10.08 

2.774 

.9734 

20.60 

2.153 

.9787 

48.69 

1 .828 

.9918 

68.24 

1 .808 

1 .0007 

98.53 

1.861 

1 .0132 

1 1 
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Added  Salt 

Gins.  Added  Salt  Gms 
per  1000  gms.  water  per 

.  Silver  Acetate 
1000  gms.  water 

Density 

Results  with  20. 03  wt .  % 

Ethyl  Alcohol 

Silver  Nitrate 

1.748 

5-345 

0.9718 

.9756 

8.603 

3.719 

16.82 

2.888 

.9822 

34.81 

2  .362 

•  9957 

50.49 

2.235 

1 .0080 

Silver  Ferchlorate 

2.131 

5.316 

0.9726 

10.815 

3.582 

.9777 

21 .20 

2.749 

.9853 

41 .61 

2.123 

1 . 0005 

63-45 

1 .875 

1.0162 

Results  with  30.01  wt .  %  Ethyl  Alcohol 


Sodium  Acetate 

0.0 

4.382 

0.9538 

.857 

3  .697 

.9536 

4.620 

2.319 

•  9547 

8.24 

1 .880 

•  9559 

16.92 

1  -579 

.9596 

41.09 

1 .519 

.9708 

54.89 

1 .571 

•  9774 

83  .60 

1 .704 

.9890 

Potassium  Acetate 

1 .026 

3.657 

0.9523 

5 .012 

2.367 

.9538 

10.25 

1 .854 

.9558 

19-86 

1 .577 

.9606 

49-68 

1 .523 

•  9740 

68.64 

1 .596 

.9819 

98.93 

1 .723 

•  9941 

Silver  Nitrate 

1 .690 

3-754 

0.9550 

8.491 

2.477 

•  9595 

17.02 

1 .966 

.9658 

33-54 

1 .653 

.9776 

51 .00 

1  .552 

.9915 

Silver  Ferchlorate 

2 . 1 02 

3.719 

0.9552 

10.981 

2-334 

.9607 

21 .02 

l  .856 

.9680 

41  .49 

1  -539 

.9827 

61 .66 

1 .471 

•  9970 

Ag 

CN 
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SILVER  CYANIDE  AgCN 


SOLUBILITY  OF  SILVER  CYANIDE  IN  HYDROGEN  CYANIDE 
WITH  ADDED  H2S04  AND  HN03 

(Jander  and  Gruttner,  1947) 


Gms.  H2S04 
per  1000  cc  sol. 

o.o 

9.8 

19.6 

29.4 

39-2 

49-0 


Gms .  AgCN 
per  1000  cc  sol. 

0.0 
8.0 
16.0 
24.0 
32. S 

43  -5 


Gms .  HN03 
per  1000  cc  sol . 

0.0 

25.2 

63.0 

100.8 

113.4 

126.0 


Gms.  AgCN 
per  1000  cc  sol . 

0.0 

2.5 

5-5 

9-0 

11 .5 

14. 5 


The  above  values  were  read  from  curves;  no  temperature  given. 


Ricci  (1947)  has  made  a  critical  evaluation  of  the  solubility  product 
of  Silver  Cyanide  and  the  effect  of  adding  various  electrolytes  to  the 
solut ion . 


CNS  SILVER  THIOCYANATE  AgCNS 


EQUILIBRIUM  IN  THE  SYSTEM  SILVER  THIOCYANATE- 
CALCIUM  THIOCYANATE-WATER  AT  250 

(HcICerrow,  Occleshav,  and  Drabble,  19461 


Gms.  per  100  gms. 
of  sat.  soi. 

- - /\ - - 


AgCNS 

Ca ( CNS ) 2 

Solid  phase 

AgCNS 

0.0 

60.20 

a -Ga  ( CNS ) 2  -4H20 

31-01 

4.03 

58.80 

II 

30.70 

7-49 

57-05 

It 

22 .88 

7  .52 

57  .03 

a-Ca  (CNS  )2  ^H-O  +■ 
CaICNS )_  -2AgCNS 

15.42 

8.50 

55-21 

11.74 

8  .26 

54-74 

"  *2h2c 

8.09 

10.27 

50.76 

II 

3-42 

13*09 

44-99 

II 

14.96 

41.95 

II 

19-22 

37-02 

II 

0.0 

25.71 

29.12 

II 

4.24 

26 .74 

27.86 

II 

5.19 

29-7? 

25.47 

II 

7.50 

8.73 

Gms .  per  1 oo  gms 
of  sat.  sol. 

- - A - - 


25-15 
24.52 
21  .72 
19-23 
17.33 
15-01 
14.11 


Solid  Phase 

1:2:2  +  AgCNS 
AgCNS 


Results  at  20° 

59.00  a-Ca<CNS), 

57.27 

56.85 

56.41 

55-44 


•4H,0 


CNSe  SILVER  SELENOCYANATE  AgCNSe 


Using  the  cell  Ag|AgCNSe,  KCNSe  I  KN03  |  AgN(L  I  Ag  ^aitkinsand^ 
McCrosky  (1946)  determined  the  solubility  product  o 
to  be  6.9  X  10  _15  at  25  ~  «  1<5. 
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SILVER  CHLORIDE  AgCl 

SOLUBILITY  OF  SILVER  CHLORIDE  IN  AQUEOUS  SOLUTIONS  OF 
HYDROCHLORIC  ACID  AT  o°  and  250 

(Brber  and  Schobly,  19411 

At  25°  these  results  extend  the  range  of  observations  of  Forbes  1911 
ip.  36  vol.  1 ) 


0° 

25° 

Gms .  Equiv 

.  per  liter 

Gms .  Equiv 

.  per  liter 

- - 

r - 

\ 

HCl 

AgCl 

Density 

HCl 

AgCl 

Density 

6.48 

0.00563 

1 .1026 

6 .46 

0.00781 

1 .1033 

7.23 

.00807 

1  .H49 

6.47 

.00811 

1 .1029 

8.78 

.01466 

1.1393 

7 .26 

.01139 

1 .1157 

10.20 

.01949 

1 .1606 

8.76 

.01970 

1 .1397 

10.90 

.02159 

1.1714 

10.20 

.02727 

1.1616 

12.06 

.02237 

1 .1909 

10.94 

.03049 

1.1730 

12.19 

.02169 

1 .1911 

10.75 

.02964 

1 .1726 

12.55 

.02191 

1 .1914 

12.15 

.03091 

1 .1901 

12 .11 

.03121 

1.1893 

SOLUBILITY 

OF  SILVER 

CHLORIDE  IN  HYDROCHLORIC 

ACID  SOLUTIONS 

AT  200 

(Jaqnes, 

1946) 

These  measurements  are  from  cells  of  the  type  H2  |  H  Cl  |  Ag  Cl '  Ag 


Gm.  Moles  HC1  Gms. AgCl  oer 
per  liter  1000  gms .  solvent 


Gm.  Moles  HC1  Gms.  AgCl  per 
per  liter  1000  gms.  solvent 


0.607 
1 .274 
2 .819 
3-984 

5-30 

5.83 


0.0036 

•0135 

•0771 

.1899 

.440 

.588 


7.79 
9.10 
10.  S2 
11-03 
11  .72 
12.97 


1  .416 

2.233 

3-209 

3.588 

4.114 

5.129 


SOLUBILITY  OF  SILVER  CHLORIDE  IN  AMMONIA  SOLUTIONS  CONTAINING 
POTASSIUM  NITRATE  OR  POTASSIUM  CHLORIDE  AT  250 

(Derr,  Stockd&le,  and  Vosbargh,  194)) 


Gms .  NH3  per  Gms  .  KN03  per  Gms  .  A^Clper 
1000  gms  H20  1000  gms  H20  iooogmsH20 


Gms  .  NR3  per  Gms  .  KC1  per  Gms  .  AgClpe 
iooo  gms  H20  1000  gms  H20  looogmsfL, 


1 .516 

0.0 

1.487 

5.399 

1 .402 

10.69 

1.526 

16.56 

1 .502 

33-9 

1 .488 

61.1 

0.6505 

.7467 

•  7458 
.8526 
.9234 

•  9701 


34.28 

6.313 

5.952 

5.089 


0.0 

.790 

2.326 

24.02 


21 .66 
2.471 
1 .638 
0.4240 


Fusion  point  data  are  given  for  the  following: 


AgCl  -  InCl 
AgCl  -  PbS 


AgCl  -  Ag  S  -  Cu.S 
AgCl  -  CuCl  -  Cu  S 
AgCl  -  CdCl_  -  PbCl, 


(Vovkogon  and  Fialkov,  i945) 
(Urazov  and  Sololova,  1941) 
(Urazov  and  Chelidze,  1940) 
(Urazov  and  Chelidze,  1940) 
(Prokofev  and  Egorov,  1941) 


t-  o 
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THE  SOLUBILITY  OF  SILVER  CHLORIDE  IN  UREA  AND  GLYCINE  SOLUTIONS  AT  250 

(Dunning  and  Shutt,  1938) 

Determined  by  electrometric  titration 


Gms .  Urea 
per  1000  cc  sol 


Gms .  AgCl 
per  1000  cc  sol 


Gms.  Glycine 
per  iooo  cc  sol 


Gms.  AgCl 
per  iooo  cc  sol 


0.0 

0.00242 

63.0 

.00331 

126 . 1 

.00411 

147.1 

.OO436 

180.2 

.OO456 

210.2 

.00513 

315.3 

.00639 

427.9 

•00753 

0.0 

0.00238 

7-5 

.00304 

15.0 

•00333 

22.5 

.00378 

37.5 

.00440 

52.5 

.00476 

7S « l 

.00563 

90.1 

.00586 

112.6 

.00654 

SOLUBILITY 


OF  SILVER  CHLORIDE  IN  SOLUTIONS  OF  SODIUM  GLYCINATE  AT  30° 

(DuBois,  1949) 


Normality  of  Sodium  Glycinate  0.50  0.33  0.2s  0.10  0.05 

Moles  AgCl  per  liter  0.0199  0.0135  0.0100  0.0038  0.001855 


The  systemzAgCl  +  Fb  ^  vPbCl2  +  2  Ag  was  studied  at  8oo°  by  Hewsky  and 
Jellinek,  1933 

Freezing-point  data  are  given  for  2  AgCl+  Cu2S  ^  ,Ag2S  +  Cu2Cl2  (OrazoT  and 
SILVER  CHLORATE  AgC103  0beUdze’  is 

SOLUBILITY  OF  SILVER  CHLORATE  IN  H20  AND  H20  -  D20  MIXTURES 

(Noonan,  19481 


Gms.  AgC103  per  Gms.  AgC103per 
Temp.  100  gms. sat.  sol.  100  rms .  sat.  sol. 


in  H20 

5  n  H20  +  D20 

S° 

7.847 

5-884 

(98.38%  d2oi 

15° 

10 .86g 

8.388 

(98.38%  d2oi 

25° 

15-287 

11  -SOj 

(98.38%  d2oi 

35° 

19.185 

i5-444 

(98.18%  d2o> 

CIO  SILVER  PERCHLORATE  AgC104 

SOLUBILITY  OF  SILVER  PERCHLORATE  IN  ORGANIC  SOLVENTS  AT  250 

(Spurgeon,  1941) 


Solvent  Temp. 


Density  Gms.  AgC104  per  Moles  AgCICL  Per 
liter  sat  .sol.  iooo  gms.  solvent 


Benzene 

25' 

Cyclohexane 

25' 

Chlorobenzene 

25' 

Nitrobenzene 

25' 

M-Xylene 

5.5' 

H 

15.6' 

It 

25.0' 

II 

30.0' 

II 

37.7' 

0.9139  52.03  0.251  1 

.7722  less  than  0.01  - 

1 .104  -  0.00104 

2,197  -  0.0372 

_  _  0.16 

_  _  0.38 

1.006  -  0.695 

_  _  1.26 

_  _  ~  4 .0 
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SILVER  CHROMATE  Ag2<>04 

EQUILIBRIUM  IN  THE  SYSTEM  SILVER  OXIDE  -  CHROMIC  OXIDE  -  WATER  AT  29.9° 

(Campbell  and  Lemaire,  19471 

There  are  two  compounds  in  the  system:  Ag2C.r04  and  Ag2Cr207,  which 
probably  form  a  pair  of  solid  solutions  in  each  other.  The  solid  solu¬ 
tion  of  Ag.OrO,.  in  Ag-Or*  0  was  found  to  exist  up  to  about  2%,  but 
because  of  tlie  very  small  solubility  of  Ag2Cr04  in  water,  the  solubility 
curve  for  the  solid  solution  of  Ag2Cr207  in  Ag2Cr04  could  not  be  found. 
The  conductance  of  each  solution  was  also  determined. 


Gms.  Ag20 
ler  100  gms . 

Gms .  Cr03 
per  100  gms 

Gms .  Ag20 
.  Solid  Phase  per  100  gms. 

Gms .  Cf03 
per  100  gms 

.  Solid  Phase 

sat.  sol. 

Trace 

sat.  sol. 

Ag20  r 

sat.  sol. 

0.1 

sat.  sol. 

4.07 

Solid  Solution 

Trace 

— 

Ag  CrCL 

.  1 

7.11 

M 

Trace 

— 

II  H 

.  1 

8.11 

II 

Trace 

— 

If 

.1 

18.4 

II 

Trace 

— 

It 

.  1 

24.0 

II 

0.09 

0.21 

Ag2Cr04  + 

.1 

35*1 

II 

.08 

.21 

Solid  soln. 

.1 

47-0 

II 

.11 

.19 

II 

.  1 

53-6 

II 

.10 

.18 

II 

.  1 

58.7 

II 

•  07 

•  34 

Solid  Solution 

.  1 

62.0 

Ag2Cr20^  +  Cr03 

.08 

2.55 

II 

.1 

64.9 

Murgulescu  (1941)  found  the  solubility  product  of  silver  chromate  to 
be  7.1  x  io-13  using  a  potenti ometric  method. 

SOLUBILITY  OF  SILVER  CHROMATE  IN  SALT  SOLUTIONS  AT  20° 


(Sirucek  and  7 

Added  Salt  Ag2Cr04 

^ / — - c . - ^ 

Mols  per  Gms  .  per  Mols  per  Gms  .  per 
liter  of  liter  of  1000  gms.  1000  gms. 
Solvent  Solvent  Sat .  Sol.  Sat .  Sol. 


KN03 


.0 

0.0 

0.00009073 

0 . 0301 - 

.0002 

.005 

•  5i 

.0001028 

.0342 

.  04 

4.04 

.00012425 

.0412 

.1 

10.11 

.0001445 

•  0479 

.16 

16.18 

.00015672 

.0520 

NH4 

no3 

.005 

0.40 

.0001115 

.0370 

.025 

2.00 

.0001443 

•  0479 

•  05 

4.00 

.0001657 

•  0550 

.1 

8.01 

.0002028 

.0673 

.16 

12.81 

.0002293 

.0761 

Average  of  14  determinations 


iktorin,  1947) 

Added  Salt  Ag2Gr04 

/ - - - A - V  / - C - ^ 

Mols  per  Gms.  per  Mols  per  Gms.  per 
liter  of  liter  of  1000  gms.  1000  gms. 
Solvent  Solvent  Sat.  Sol.  Sat.  Sol. 


NaN03 


.005 

0.43 

0.0001033 

0.0343 

.04 

3-40 

.0001234 

.0409 

.  1 

8.50 

.0001455 

.0483 

.16 

13-60 

.0001562 

.0518 

Mg(N03 

>2 

.005 

0.74 

.0001159 

•0385 

.01 

1  .48 

.0001266 

.0420 

.  02 

2.97 

.0001405 

.0466 

•  05 

7  .42 

.0001712 

.0568 

:6H5S03Na 

.02 

3.60 

.0001163 

.0386 

.  1 

18.02 

.OOQ1386 

.0460 

Ag  ARGENTUM  l6 

I  SILVER  IODIDE  Agl 

SOLUBILITY  OF  Agl  IN  AQUEOUS  SOLUTIONS  OF  HI 

IBrber,  1941) 


The  solid 

phase  was 

Agl  throughout 

Results  at 

0° 

Results  at  25° 

WT.%  HI 

WT.%  Agl 

Density  ° 

WT.%  HI 

WT.%  Agl 

Density  25 

11.6 

0.248 

1 .096 

9-8 

0.093 

1 .075 

18.7 

2.34 

1 .192 

10.9 

0.140 

1 .084 

.  22.9 

6.76 

1  -304 

11.9 

0.208 

1 .092 

28.0 

21.3 

1.647 

16 .1 

0.60 

1 .127 

30.2 

29.1 

1.888 

18.9 

1.70 

1.177 

32.2 

33-0 

2.066 

23-5 

5-04 

1 .271 

37-7 

37-9 

27  .2 

11.4 

1 .414 

38.0 

42.6 

2.796 

28.7 

16.9 

1  *537 

38.4 

39.7 

2.652 

29.3 

18.7 

1-593 

30.7 

22.7 

1.695 

31 .2 

27.5 

1.849 

31-7 

32.8 

2.036 

32.2 

33-1 

2.055 

32.0 

33- 5 

2.069 

32.6 

33-8 

2.167 

33-9 

41  -4 

2.515 

34-8 

42.9 

2.599 

36.0 

43.4 

2.724 

37-1 

43-9 

2.794 

THE  SYSTEM 

SILVER  IODIDE 

-  IODINE  - 

BENZENE  AT  6° 

(Foote  and  Fleischer,  1940) 

Gms . 

I2  per 

Gms . 

I2  per 

Solids 

Present 

100  gms 

.  sat .  sol. 

1 00  gms 

.  residue 

7 . 46  0.0  Agl 

8.71  12.13  Agl +  *2 

8.68  96.62 


10  SILVER  IODATE  AgK>3 

SOLUBILITY  OF  SILVER  IODATE  IN  NITRIC  ACID  SOLUTIONS 

(N.  C.  C.  Li  and  T.  T.  Lo,  1941) 


Gm .  moles  HNO 
per  1000  cc  so 


i. 


Gms.  AgI03  per  1000  cc  sat.  sol. 


/v 


30° 

.  06086 


35° 

0.073l6 


2S° 

.0 

O.O5O48 

.001301 

.05172 

.006503 

.05512 

.01410 

.05854 

.07050 

.07522 

.1213 

.08597 

.2528 

.10803 

.S050 

.14216 

.8738 

.18444 

.06711 

.08043 

.07127 

.086ll 

.09208 

.11091 

.10605 

.12831 

.13399 

.17958 

.16086 

.21826 

V 
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Ag 


SOLUBILITY  OF  SILVER 


IODATE  IN  POTASSIUM  NITRATE  SOLUTIONS  AT  250 

tloltholf  and  Lingane,  1988) 


concentration . 

- ;K. 


0.0 

.1315 

.3288 


0.05008 

.05155 

.05288 


0.6575 

1 .426 
7.128 


0.05413 

.05639 

.06507 


20.20 

50.50 

100.99 


0.07537 

.09372 

.11555 


SOLUBILITY  OF  SILVER  IODATE  IN  POTASSIUM  NITRATE  SOLUTIONS 

...  „  ~  *1  ..j  T  T  Ta  10111 


10 


Gms.  KNCL  per 

Gms.  AgI03  per  Temp. 

Gms.  KN03  per 

Gms.  AgICL 

lemp . 

1000  cc  sat.  sol. 

1000  cc  sat.  sol. 

1000  cc  sat.  sol. 

1000  cc  sat. 

10° 

0.0 

0.0274  30° 

0.0 

0.06086 

.1341 

.02833 

.1341 

.06256 

.3299 

.02893 

.3299 

.06400 

.6535 

.02981 

.6535 

.06572 

1 .419 

.03122 

1.419 

.06841 

7.109 

.03617 

7.109 

.08043 

12.26 

.08600 

20° 

0.0 

0.04137 

25.56 

.09694 

.1341 

.04265 

51 .06 

.11411 

.3299 

.04364 

.6535 

.04474  35° 

0.0 

0.07316 

1 .419 

.04683 

.1341 

.07531 

7.109 

.05495 

.3299 

.07675 

.6535 

.07879 

25° 

0.0 

0.05048 

1 .419 

.08258 

.131S 

.05167 

7.032 

.09561 

.3288 

.05283 

20.25 

.11518 

.6575 

.05410 

50.42 

.13583 

1 .426 

.05662 

7.128 

.06516 

12.26 

.06940 

25.56 

.07899 

51 .06 

.09417 

88.34 

.11041 

SOLUBILITY  OF  SILVER  IODATE  IN  AMMONIA  SOLUTIONS  AT  250 

(Darr,  Stockdaie,  and  Vosbnrgh,  1441) 


Gms.  NB3  per 
1 060 gms.  H20 

0.2113 
■  2158 
•3142 
.4225 
•  S254 


Gms.  AgI03  per 
1000 gms.  H20 

1 .036 
1.061 
1.552 
2.101 
2.646 


Gms.  NH3  per 
1000  gms .  H20 

1 .052 
1 .751 
2.127 
3.145 

4.235 


Gms.  AgI03  per 
1000  gms.  H20 

5.376 

9.115 
11 .120 
16.79 

22.98 
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SOLUBILITY  OF  SILVER  IODATE  IN  PYRIDINE  SOLUTIONS  AT  250 

(Vosburgb  and  Cogswell,  1948) 


Gms.  Pyridine  Gms .  AglO,  Gms.  Pyridine 
per  1000  gms.  H20  per  1000  gms .  fl20  per  1000  gms .  H20 


Gms.  AgI03 
per  1000  gms.  H20 


3-93 

0.3060 

16.30 

4.33 

•3337 

23.94 

4.52 

•  3484 

32.4 

7.89 

.5894 

32.4 

8.01 

.6024 

40.8 

8.50 

.6346 

40.8 

11.81 

.8736 

57.6 

11.85 

.8829 

67.5 

15.96 

1 .1801 

SOLUBILITY  OF  SILVER  IODATE  IN  GLYCINE 

AND  ALANINE 

(Keeler  and  Reiber, 

1941) 

Gms.  Glycine 

Gms.  AglO,  Gms.  Alanine 

per  1000  gms  H20 

per  1000  gm  fi2C  per 

1000  gms  H20 

0.0 

0.05073 

2.237 

1 .884 

.05257 

3.332 

2.829 

.05317 

5-003 

3.773 

.05418 

6.733 

5.657 

.05574 

8.991 

6 . 181 

.05597 

7.563 

.05713 

9.294 

.05889 

12.42 

.06168 

15.33 

.06287 

1.1846 
1  -773 
•2.392 
2-395 

3.015 

3.032 

4.256 

4.983 


SOLUTIONS  AT  250 


Gms.  Agio, 
per  1000  gm  H20 

0.05351 
•05441 
.05659 
.05837 
. 06094 


SOLUBILITY  OF  SILVER  IODATE  IN  AMMONIA  SOLUTIONS  AT  250 

(Derr,  Stockdale  and  Vosburgh,  1941) 

$  JVosbnrgh  and  McClure,  1943) 


With  Ammonium  Nitrate  Added  With  Potassium  Nitrate  Added 

, - A - v  / - ^ - — s 

Gms.  NH^  per  Gms.  NH^NCL  per  Qns.  AglQjter  Gms.  NH3per  Qns.  KN03  per  Gms.  AglC^  per 
1000  gms  FLO  iooo  gms.  H,0  1000  gms.  H20  1000  gms H20  looogms.  H20  1000  gms.  RJJ 


0 

.6201 

0.79 

3.238 

.6129 

.82 

3.182 

.2175 

1 .60 

1 .132 

.2389 

4.03 

1 .277 

.6156 

5-55 

3.357 

.2294 

10.41 

1 .285 

.6175 

9-93 

3  -450 

* 

.00215 

0.815 

0.0636 

* 

.00330 

.815 

.0676 

.01434 

0.0 

.0970 

$ 

.O698 

.401 

.3682 

* 

.1401 

.817 

.732 

0.6163  4-07  3-247 

.2120  10.09  1.145 

.6178  14.40  3*427 
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SOLUBILITY  OF  SILVER  IODATE  IN  AMMONIA  SOLUTIONS  CONTAINING 
AMMONIUM  NITRATE  AND  NICKEL  NITRATE  AT  25° 

(Derr  and  Vosborgb,  1943) 


Gms.  NH3  per 
looogms.  H20 

Gms .  NH^N03  per 
1000  gms.  H20 

Gms.  Ni (N03  >2  per 
1000  gms.  n20 

Gms.  AgI03 
1000  gms. 

0.0899 

0.929 

1 .821 

0.2279 

•  1333 

.844 

1 .820 

.3323 

.1772 

i862 

1 .821 

.4516 

.2672 

,821 

1 .820 

.7101 

.3598 

.  808 

1 .820 

1 .030 

.3609 

.808 

1 .820 

1 .042 

.3576 

•  564 

1.820 

1 .016 

.7113 

.809 

3.651 

1 .562 

.5325 

.809 

1.820 

1 .684 

.7100 

.809 

1 .821 

2.422 

.7277 

.809 

1 .821 

2.495 

.9051 

.810 

1.823 

•2.766 

1 .0984 

.878 

1 .821 

4.041 

1 .211 

.885 

1 .823 

4.572 

1.643 

.861 

1 .823 

6.601 

2.183 

.926 

3.654 

7  .240 

2.182 

.837 

1 .825 

9.307 

h2o 


'Solution  contained  2.170  gins.  KI03  per  1000  gm. 


H20  i n  add  it i on , 


SILVER  MOLYBDATE  Ag2Mo04 


SOLUBILITY  IN  WATER 

(Ricci  and  Liffke,  1961) 


Temp. 

%  Ag2Mo04 

Temp. 

Mg-  Ag2MoOi 

per  iou  gms.  sat.  sol. 

per  100  gms.  sat 

10° 

_  O 

2.60 

40° 

5.19 

25 

n 

3-86 

45° 

5.69 

30° 

35° 

4.16 

4  .68 

6o° 

70° 

8.23 

9-74 

100  cc  of  water  at  25°  dissolve  0.0044  gms.  Ag2Mo04  (McCay,  1934) 


SILVER  NITRAiE  AgNO^ 


SOLUBILITY  OF  SILVER  NITRATE  IN  WATER 

(  r.Dmnhftl  1  ..  j  n 


(Campbell  and  Boyd,  1943) 

dilthin"dh,°^”llkal"l  Silver  nitrate  which  had  , 

Silver  was  determined  by  electro”yticadeeba-Ua  “Uh  a  tin  conde“ser . 
librium  was  attained  in  a  glass  i?Jh  Jep°slt^on- Fr°m  n5°  to  145*  e( 

glass  lined  bomb  under  pressure,  and  above 
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1450  weighed  amounts  of  water  and  silver  nitrate  were  sealed  together  in 
a  glass  tube,  melted,  and  cooled  until  crystallization  occurred.  Furnace 
temperatures  were  measured  with  a  thermocouple  to  o.i°. 


Temp . 

Gms .  AgNCL 

per  Solid 

Temo . 

Gms . 

AgNCL 

per 

Solid 

100  gms .  sat . 

sol.  phase 

100  gms .  sat . 

.  sol 

• 

phase 

-1 .89 

10.41 

Ice 

59-99 

81 .40 

a 

-AgNCL 

-3.55 

19.72 

II 

64.92 

82.98 

n  3 

-5.00 

30.04 

II 

70.61 

83.92 

II 

-6.36 

39.i6 

II 

76.02 

84.03 

II 

-7.22 

44-72 

II 

84.42 

86.17 

II 

-7.57 

46.9 

ice  +  a-AgNO, 

95.43 

87.59 

II 

-6.51 

48.13 

a -AgNCL  J 

103.57 

88.44 

II 

-0.88 

54-04 

II  ^ 

114.25 

89.74 

II 

4.32 

58.64 

II 

124.05 

90.42 

II 

10.41 

63.11 

II 

134.65 

92.23 

II 

15.37 

65.90 

II 

142.0 

93-05 

II 

19.66 

68.20 

II 

146.10 

93  .52 

II 

25.18 

70.96 

II 

151-1 

94-49 

II 

30.57 

72.81 

II 

155.0 

9S-45 

II 

3S.48 

74 .31 

II 

160.9 

96.45 

0 

-AgNO. 

40.07 

75.20 

II 

168.0 

97-02 

II  ° 

44.98 

77-47 

II 

181 .1 

98.07 

II 

50.16 

78.95 

II 

194.9 

99.06 

II 

55-2-9 

00 

0 

-p 

II 

0.2  gms 

.  AgNCL  dissolve  in  100  gms 

.  of  anhydrous 

hno3 

(Jander  and 

Wendt,  1948). 

The  melting  points  and  vapor  pressures  for  the  system  AgN03  -  Nfl^NO-j  - 
H?0  from  the  eutectic  to  the  melting  points  of  the  salts  are  given  by 
Dingermans  (1943) 

Melting  points  and  vapor  pressures  of  the  system  AgN03  -  NR4N03  - 

Fb ( N0_ ) „  -  Ho0  are  given  by  Dingermans  and  Dijkgraaf  (1947) 

3  2  2 

Melting  point  data  are  given  for  the  following  systems: 

AgN03  4-  KN03  +  NH4N03  (Bokhovkin,  1946) 

AgN03  +  NaN03  +  NH4N03  (Prokefev,  1941 > 

AgN03  +  BaN03  +  NaN03  (Kurchenkov,  1941* 

AgN03  KC103  (Drozdov,  1941* 

AgN03  4-  KN03  v  T1N03  (Palkin,  1949) 

AgN03  *■  NaN03  +  T1N03  (Palkin,  1949a) 

AgN03  +  KN03  4-  NaN03+  T1N03  ■  (Palkin,  1949b) 

Many  physical  properties  of  the  system  AgN03  -  Fb ( N03 ) 2  -  H20  are 

given  by  Nayar  and  Pande  (1948). 


SILVER  OXIDE  Ag20  (AgOH) 


Nasanen  ( 1943a  ,'1948) 
in  solutions  of  varying 
His  value  at  zero  ionic 
liter)  agrees  well  with 


•mined  the  solubility  product  of  silver  oxide 
lie  strength  at  250  by  potent iometric  titrations, 
•ength:  K  =  3-9X  io_b  (0.00020  gm.  equiv.  Ag  per 
>se  of  previous  workers  (Vol.  I,  P*  70). 


21 


ARGENTUM 


Oka  (1940I  determined  the  solubility  of  silver  hydroxide  in  water  by 
potentiometric  titration  to  be  1.2  x  10  ^  moles  Per  liter. 

Tourky  and  El  Wakkad  bubbled  nitrogen  through  silver  oxide  suspended 
in  water,  and  found  that  the  particles  approached  a  minimum  in  size  and 
hence  a  maximum  in  solubility.  The  maximum  silver  ion  activity  in  the 
solution  was  found  to  be  1.15  x  10-4  gm.  moles  per  liter. 

SOLUBILITY  OF  SILVER  OXIDE  IN  GLYCINE  AND  SODIUM 


GLYCINATE  SOLUTIONS  AT  30° 

(DuBois,  1949) 

Normality  of 

Moles  AgOH  Normality  of 

Moles  AgOH 

glycine 

per  liter  Sodium  glycinate 

per  liter 

1 .00 

0.0501  0.25 

0.0614 

0.50 

.0389  .10 

.0258 

•  25 

•0335  .05 

.0128 

.10 

.0274  .02 

.0054 

Tananaev  and  Lovi  (1942)  found  the  equilibrium  constant  of  the  reac¬ 
tion  Mg(0H)2^==^2  Ag(OH)  to  be  K  =  2.5  x  10**. 

Faivre  (1940)  heated  silver  oxide  and  found  a  maximum  solubility  of 
Ag  in  Ag20  of  4%. 

Markin  (1944.  1946)  reports  the  conductivities  of  the  systems  A?  0  - 
K20  -  B203,  and  Ag20  -  Na20  -  B203-  2 


SILVER  PHOSPHATE 


A^3P04 


bas*s  °f  a  study  of  the  reactions  Ag  FO  — <  y  -  ,  „  c 
and  MgNH  FO  Ff)  IV  -  „  81  — 3AgOi  (K  -  1.25x10s 

soi"‘bii”y  aod 


SILVER  SULFIDE  Ag2S 

Kapustinsky  (1940)  calculated  the  solubility  product  of  silver  and 

Is  in  Water  fr0m/ree  -- gy  data .  H?s  "  25“ 

methods  Hp  th  a?re?S  reasonably  well  with  those  found  by  other 
metnods.  He  then  calculates  the  solnhilitv  ,-,f  n„  c  .  .  ei 

different  acidity  (25°):  solubility  of  Ag2S  in  solutions  of 

pH  3 

i-.  »ols  per  liter:  6.5X.O-*  s.SxIp-.S  6.6x?0-i6 


SOLUBILITY  OF  SILVER  SULFIDE  AT  20° 

(Treadwell  and  Hepenstrick,  1949a) 


pH 


i  .0 
2.0 
3-00 
4-5 
5.65 
6.0 
7.0 


IN  -  NaC104  IN  -  HC 10 


1M-H2S  lM-NaOH  Total-  dissolved  A 


gm .  atoms  per  lit* 


0.090 
•  099 
.10 
.10 
.10 
.10 


0.100 

.010 

.001 


0.1 


0.0005 
.005 
.01 
.02 


1 .96  x 
1 .00  x 
1.17  x 
i-45  x 
8.14  x 
11.90  x 
26.52  x 


10' 

10 

10' 

10 

10 

10 


,-6 

r« 

-6 

-6 

,-6 


Melting  points  in  the  system  Ae  S-  Sh  '<*  !°2  26  ’52  x  10~ 

y  Ag^  Sb2S3  are  given  by  Jensen,  1<w  . 
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SO  SILVER  SULFATE  Ag2S04 

SOLUBILITY  OF  SILVER  SULFATE  IN  PYRIDINE  SOLUTIONS  AT  250 

(Vosburgh  and  Cogswell,  1943) 


Gms  Pyridine 
per  1000  gms.  H20 

1 .167 
1 .641 

2.853 

4-344 


Gms.  Ag2S04 
per  1000  gms.  H20 

9.922 

10.380 

11.749 

13-343 


SOLUBILITY  OF  SILVER  SULFATE  IN  DIOXANE-WATER  MIXTURES  AT  250 

(Davis  and  Ricci  with  Sauter,  1939) 


%  Dioxane 

Mol  %  Dioxane 

Density  of 

Gms.  Ag2S04  per 

Moles  Ag2S04  i 

solvent 

1000  cc .  sat .  sol . 

iooocc.  sat.  s 

0 

0.0 

0.9970 

8.369 

0.02684 

10 

2.223 

1 .0030 

4-833 

.01550 

20 

4.667 

1 .0097 

2.592 

.008314 

30 

8.063 

1 .0189 

1 .252 

.004015 

40 

12.004 

1 .0263 

0.531 

.001703 

50 

16.987 

1 .0311 

.1877 

.000602 

6o 

23.485 

1-0345 

.0561 

.000180 

70 

32.32 

1 .0372 

.0196 

.00063 

8o 

45.01 

1.0349 

.0072 

.000023 

90 

64.81 

1.0295 

.00196 

.0000063 

100 

100.0 

1 .0277 

.00000 

.00000000 

SOLUBILITY  OF  SILVER  SULFATE  IN  AMMONIA  SOLUTIONS  WITH 
AMMONIUM  SULFATE  ADDED  AT  25 ° 

(Vosburgh  and  McClure,  1948) 


Gms.  NH3  per 
1000  gms.  H20 

16.01 
31 .08 

33-50 

35-25 

45.i8 

59.04 


Gms .  ( NH4 ) 2S04 
per  1000 gms.  H20 

3.330 

3.987 

3.326 

3.322 

3.321 

3.322 


Gms .  Ag2S04 
per  1000  gms.  H20 

1 7.680 
19.420 
19.763 
20.062 
21 .098 
22.557 


THE  SYSTEM  SILVER  SULFATE -ALUMINUM  SULFATE-H20 

I  Addl  es  t  one,  Marsh,  and  Hall,  1940) 


Wet  residue  analyses  were  made  and  no  evidence  of  a  silver  alum  was  found. 

Results  at  o° 


Gms.  Ag2S04 
per  1000 
gms. 

Gms.  A12(S04)3 
per  1000 
gms.  H20 

Solid 

Phase 

Gms.  Ag2SG4 
per  1000 
gms.  H20 

Gms.  Al^SO^ 
per  1000 
gms.  HaO 

Solid  Phase 

5.52 

5.58 
5-77 
6.39 

6.58 

0.0 

28.33 

57 .27 

85.74 

112.69 

Ag^ 

II  ^ 

II 

II 

II 

6.58 

6.64 

6.80 

0.0 

179.44 

203.8 

290.4 

340.0 

Ag2S04 

Al2(S04’3  'l8H2^ 
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Results  at  250 


Results  at  45° 


Os.  A?2S04 
per  1000 

Gms.  Al2 (SO^ >3 
per  1000  . 

Solid  Fhase 

Gms.  Ag2S04 
per  1000 

Gns.  A12(S04 
per  1000 

gms.  H20 

gms.  fyD 

gms.  f^O 

gms.  H20 

8.43 

0.0 

Ag  SO 

10.38 

0.0 

8.64 

37.12 

10.94 

32.88 

9.01 

100.8 

II 

11 .72 

65.38 

9-04 

131-9 

It 

12.04 

122.7 

9.48 

175-9 

II 

12.38 

190.5 

9-57 

207.6 

II 

12.44 

252.6 

9.64 

293-0 

II 

12.54 

439-3 

9.67 

358.2 

II 

9-70 

376.0  Af?,SO, 

+A1?(S0  ), •! 

8^0  0.0 

467.0 

5- 27 

382.1  A12(S0,), -1811,0 

0.0 

395-8 

Solid  Phase 


Ag2S°£t 


Af>  SCL  + 

A12(S0  0 

AT  (SO 


THE  SYSTEM  SILVER  SULFATE -SULFURIC  ACID-WATER  AT  250 

(Simons  and  Ricci,  1946a) 


fa's.  Ag2S04  Gms . 


^2^4 

per  100  gms. 
sat.  sol. 

vji'o  . 

per  100  gms.  Solid  Phase 
sat.  sol. 

0.833 

0.0 

h2so 

•990 

4-75 

II  H 

.946 

11.34 

II 

.618 

21.13 

II 

.411 

38.12 

It 

.400 

54.30 

II 

.632 

62.15 

II 

.831 

64.97 

II 

1.897 

70.86 

II 

2.273 

71.87 

II 

2.84 

72.60 

II 

2.94 

72.68 

II 

3.89 

73.66 

II 

4-06 

73-78 

II 

4.50 

74.03 

II 

4-74 

74-26 

II 

5. 50 

74-26 

II 

5.63 

74.19 

II 

6-57 

74.21  h2so 

+ P  AgHSO 

6-55 

74-47 

II  ‘ 

6.61 

74.25 

II 

6-59 

74.31 

II 

6.52 

74-5 

II 

v.  6.57 

74.35 

II 

6.18 

6.23 

74.30  H  S0U 

+  0  AgHSO. 

74-08 

II  L 

6.32 

74.31 

II 

6.32 

73-95 

II 

6.27 

74.07 

II 

r.  6.26 

74-14 

II 

Gms.  Ag2S04  Gms.  H2S04 


- *‘^24 

per  100  gms. 

2^4 
per  100  gms. 

Solid  Phase 

sat.  sol. 

sat . sol . 

6.58 

74-95 

/3-AgHSO 

6.54 

75.13 

IT  H 

6-57 

75-93 

It 

7-14 

77-9 

II 

7-97 

79.73 

II 

9.13 

80.78 

II 

9.42 

80.92 

II 

10.85 

81 .27 

II 

11.39 

81 .21 

II 

12.70 

80.89 

II 

13.58 

80.57 

II 

5.58 

75-43 

a -AgHSO 

4-94 

76.78 

II  ^ 

4-34 

80.27 

II 

4-51 

81.59 

II 

4-79 

82.22 

11 

6.13 

82.68 

II 

7-94 

83.01 

II 

12.81 

81 .62 

11 

*19.45 

77.86  0! 

or’p  -AgHSO..  (?) 

19.82 

77.64 

n  4 

*20.81 

76.98 

II 

*21 .01 

76.41 

II 

*21 .45 

76.32 

II 

’21 .50 

76.55 

II 

*21 .82 

76.17 

II 

‘Solubility  curves  of  .«  and  /3  -AgRSO 
indistinguishably  close.  4 
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THE  SYSTEM  SILVER  SULFATE-SODIUM  SULFATE-WATER 

(Simons  and  Ricci,  1946) 


?2S04  per  Gms .  Na2S04  per  *Wt .  %  Ag  SO 
sat. sol.  100 gms.  sat. sol.  in Anhyd.  S.  S. 


Density 


Solid  phase 


Results  at  20° 


.783 

0.0 

1 .004 

Ag„SO„ 

.691 

0.500 

100.2 

1 .010 

Solid 

Solution 

.673 

1 .044 

99-9 

1 .013 

m 

.682 

2.07 

99-8 

1 .022 

it 

.704 

3.15 

99-8 

1 .032 

it 

.731 

4.19 

99-0 

1 .040 

11 

.771 

5-33 

97.9 

1 .051 

it 

.836 

7.77 

97.8 

1 .075 

11 

.919 

10.72 

96.5 

1 .105 

it 

.971 

12.92 

95-4 

1 .127 

it 

.015 

15.51 

95.3 

1 .154 

it 

.026 

15.92 

94-9 

1 .156 

11 

.02 

16.11 

1 .163 

Na2S04 

•  lofLO+s  .s 

.025 

16.14 

1.159 

11 

.031 

16.16 

1 .161 

n 

.030 

16.12 

1 .161 

ii 

•03 

16.03 

1 .157 

11 

.041 

16.11 

1.161 

it 

.030 

16.11 

1.160 

u 

.o66t 

16.11 

1 .161 

^a2^4'10^2® 

.570 

16.09 

1.157 

.0 

15.89 

1 .147 

11 

Results 

at  250 

.833 

•  744 

0.0 

0.507 

100.2 

1 .004 

1.009 

Ag„S04 

Solid  Solution 

.722 

1 .016 

99-7 

1 .013 

•  733 

2.07 

99-6 

1 .020 

.756 

3-09 

99-2 

1 .031 

.786 

4.14 

98.6 

1 .040 

.831 

5.42 

99-8 

1 .054 

11 

.844 

5.88 

98.7 

1  -053 

.893 

7.80 

98.6 

1 .073 

.983 

10.63 

95-6 

1 .106 

.02 

12.89 

95.6 

1 .126 

11 

.079 

15 .88 

93-4 

1.159 

11 

.101 

17.40 

92.2 

1 .170 

11 

•  US 

18.62 

90.7 

1.185 

11 

.121 

20.44 

90.3 

1 .202 

11 

.118 

20.83 

89.7 

1 .206 

it 

.120 

21.37 

88.4 

””” 

11 

.113 

.111 

21 .78 

21 .76 

86.8 

1 .218 

1 .217 

Na2S04 

•10H-O4s  .s 

II 

.115 
.113 
•  113 

21 .78 

21 .83 

21 .84 

1 .214 

1 .218 

1 .218 

II 

II 

II 

.119 

21 .80 

1 .217 

It 

.114 

1.836 

0  0 
00  00 

r-t  r— 1 

0*  CS 

1 .217 

1 .214 

Na2S04-ioH20 

11 

Gins  •  Ag2S04  per  Gins.  Na2SO^  per  Wt .  %  Ag2SO^ 
100  gins.  sat.  sol.  loogms.  sat .  sol.  in  Anhyd.  S.S. 

Results  at  31 .5° 


Density 


Sol 


Av 


0.899 

0.0 

— 

1  .002 

.814 

0.503 

99-9 

1  .009 

.790 

1 .066 

99-9^ 

1  .011 

.794 

1 .548 

99-8 

1.019 

.813 

2.609 

99.5 

1  .029 

.820 

2.74 

99.1 

1  .030 

.842 

3.615 

99.0 

1  .035 

.887 

5.168 

98.9 

1  .049 

1 .062 

11 .40 

96.2 

1  .112 

1.154 

15.36 

93-6 

1  .148 

1 .181 

20.45 

88.1 

1  .203 

1 .118 

25 .18 

79.0 

1  .252 

1.034 

27.45 

70.3 

1  .276 

0.919 

29.46 

62.3 

1  .297 

.858 

30.15 

55-0 

— 

.772 

30.92 

46.7 

1  .304 

.731 

31.23 

43-2 

1  .308 

.705 

31.35 

37-7 

1.309 

.656 

31 .53 

36.1 

1  .313 

.654 

31.58 

1  .311 

.660 

31 .57 

1  .317 

.659 

31 .58 

1.315 

•653 

31 .62 

1  .314 

.656 

31.57 

1  .314 

.588 

31*.  58 

1  .310 

.310 

31.58 

— 

0.0 

31  -57 

1  .302 

Soli 


Na2SO 


Na, 


Results  at  350 


0.933 

.836 

.827 

.824 

.837 

.875 

•  924 

1.01 

1 .08 
1.122 
1 .184 
1 .203 
1 .207 
1 .092 
1 .007 
0.931 
.828 
.699 

•  653 

•  597 

•  530 
.481 
.316 

0.0 


0.0 
•  57 
1 .04 
l  .58 
2.04 
3.62 
5-24 
7-54 

10.35 

12.42 
15.32 
17  .23 

22.35 

25.53 
27.86 
29.22 
30.24 
31  .03 

31.42 
31 .48 
31  .89 
32.13 
32,44 
32.99 


By  alpphrai r 


100.1 

100.2 

99-4 

100.1 

99-3 

100.2 

97.8 

96.7 
95.0 
93-9 

91.5 

86. 5 

77.0 

70.2 

61 .8 
49-4 

38.1 

28.0 

25.8 

12.3 

1 .8 


1 .002 
1 .007 
1 .011 
1 .016 
1 .019 
l  -034 
1  .048 
l  .073 
1  .099 
1  .115 
1.153 
l  .165 
1  .222 
l  .257 
1  -275 
1  .290 
1  .305 
1 .308 
l  .311 
l  .312 
l  .315 
1.316 
l  .318 
1  -319 


Soli  1 


} 
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SO 


THE  TERNARY  SYSTEM  Ag2S04-(NH4 >2S04-H20  AT  2SC 

(Simons  and  Ricci,  1946) 


Gms . 

Ag2S04 

per 

Gms . 

( NH4 ) 2S04  per 

Density 

Solid  Phase 

100  gms  .  sat . 

sol . 

100 

gms .  sat 

.  sol. 

0.833 

0.0 

1 .004 

Ag  SO 

•  90 

5  -95 

1.034 

II  4 

1 .08 

11  .88 

1 .074 

II 

1  .311 

20.58 

1 .128 

II 

l  .428 

28.93 

1 .176 

II 

1  -453 

34.48 

1 .208 

II 

1 .441 

37-75 

1  .229 

II 

1 .414 

40.67 

1  .243 

II 

1 .378 

42.92 

1 .253 

Ag2SO +  (NR  )2S0 

1.381 

42  .87 

1 .253 

1  -393 

42.91 

1 .257 

II 

1 .381 

42.94 

1 .253 

II 

Av. 

1 .383 

42.91 

1  .254 

II 

0.740 

43-i8 

1 .246 

(NH4)^S04 

0.0 

43.45 

1  .233 

THE 

TERNARY  SYSTEM  Ag_SOu 

-k2so4- 

H20  AT  25° 

(Simons  and  Rice 

i,  1946) 

Gms . 

Ag2SO„ 

per 

Gms . 

K2SOu  Der 

Density 

Solid  phase 

100  gms .  sat . 

sol . 

100  gms .  sat . 

sol . 

0.833 

0.0 

1 .004 

Ag2SO 

0.79 

3  .86 

1 .033 

II 

.905 

7.29 

1 .067 

•  " 

.991 

9.72 

1 .084 

II 

1 .009 

10.25 

1 .090 

II 

1 .03 

10.92 

— 

Ag2S04  +  K2S04 

1 .04 

10.92 

1 .095 

1 .04 

10.94 

1.097 

1 .04 

10.95 

1 .101 

1 .032 

10.93 

1.093 

II 

1 .04 

10.91 

1.102 

1 .04 

10.93 

1 .098 

II 

Av. 

1 .04 

10.93 

1 .098 

0.885 

.568 

10.89 

10.82 

1 .094 

1 .089 

K2SO4 

0.0 

10.80 

1 .084 

THE 

TERNARY  SYSTEM  Ag2SO„ 

-  Li2S04 

-  H20  AT  25° 

(Simons  and  Rlc< 

:i,  1946) 

Gms 

.  Ag_SOu 

per 

Gms 

.  Li2SO„ 

per 

Density 

Solid  phase 

100  gms .  sat . 

sol . 

100  gms .  sat . 

sol . 

0.833 

.786 

0.0 

5-57 

1 .004 

1 .046 

Ag  S04 

II 

|| 

.89 

11.02 

1.102 

II 

•  95 

16.34 

1.151 

It 

.963 
•  951 

22.04 

25.00 

1 .190 

1 .227 

Ag2S°4*;iLi2S04 

•  954 

25  .28 

1 .228 

II 

•  949 

25-35 

1 .230 

II 

•  949 

25-33 

1 .230 

II 

•  949 

25-30 

1 .230 

II 

•  950 

25.34 

1 .230 

It 

•  951 

25.34 

1 .233 

II 

•  952 

25-32 

1 .233 

II 

Av . 

•  951 

25.32 

1 .231 

Li  SO 

.502 

25.40 

1 .223 

MJ  A  /jUVii 

2»l  ^ 

0.0 

25  -53 

1 .215 
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Ag 

Se 


SILVER  SELENIOE  Ag2Se 

SOLUBILITY  OF  SILVER  SELENIDE  IN  AMMONIA 

(Young  and  Gollsdge,  1947) 

Gms.  per  100  ml.  Solvent 
23°  34°  64° 

Cone.  NILAo.  (26.3%  NIL  by  wt.,D.  =  0.906)  0.0260  0.0250 

r:i  nh3  J  0.0262  -  0.0240 

(Expressed  as  grams  per  100  ml.  solvent) 

340  and  64°  are  the  respective  boiling  points  of  the  cone,  and  T:i  Nfl, 
used . 


SILVER  SELENATE  Ag2Se04  SeO 

Lehner  and  Kao  (1925)  give  the  solubility  of  silver  selenate  as  1.182 
gms.  per  liter  of  water  at  20°. 

SOLUBILITY  OF  SILVER  SELENATE  IN  SOLUTIONS  OF  SELENIC  ACID  AT  250 

(Gelbach  and  King,  1942) 

The  solubility  of  Ag2Se04  reported  by  these  authors  differs  consider¬ 
ably  from  those  of  previous  workers.  They  used  a  salt  prepared  from 
recrystallized  magnesium  selenate  hexahydrate  and  silver  nitrate  which 
was  analytically  pure,^nd  equilibrium  was  reached  from  both  undersatur¬ 
ation  and  supersaturation.  They  calculate  the  solubility  product  to  be 
5.65  x  io“°. 

Molarity  of  H2Se04  Gms.  Ag2Se04  per  1000  cc.  Density 

0.0000 
.00564 
.01113 
.0222 
.0566 
.1218 


0.868  0.99793 

.635 

.581 

.527 

.484 

.481 


SILVER  TELLUR  IDE  Ag2Te 

SOLUBILITY  OF  SILVER  TELLURIDE  IN  AMMONIA 

(Young  and  Golledge,  1947) 


Cone.  NH  (26.3%  NH,  by  „  .  - 
1:1  NH3  j  3 

34  and  64°  are  the  resoective 
used. 


=  0.906 
boi ling 


Gms.  per  100  ml.  Solvent 

230  34°  64° 

0.0008  0.00025  - 

0.0007  -  0.0020 

points  of  the  cone,  and  1:1  NH3 


SILVER  TUNGSTATE  Ag,h: 

1  liter  of  water  will 


dissolve 


0.0266  g  Ag2WO  (Temperature  not  given) 

(Bncholz,  1940)  H 


w 


AT 


ALUMINUM 
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SOLUBILITY  OF  ALUMINUM  IN  MERCURY 

(Klemm  and  Weiss,  1940a) 

Excess  aluminum  was  sealed  with  mercury  in  an  evacuated  quartz  tube, 
mixtures  were  heated  to  each  temperature  for  24  hours,  cooled,  and  the 
solution  analyzed  for  both  aluminum  and  mercury.  Temperatures  were  -  20 : 


Temperature 

Wt.  %  A1 

Atomic  %  A1 

4220 

1  .01 

7.5 

435° 

1.14 

7-9 

470° 

1.83 

12.2 

502° 

2.20 

16.5 

537° 

5-99 

32.2 

56o° 

9.33 

43-4 

S8i° 

20.61 

65.4 

595° 

39.15 

82.7 

Fogh  (1921)  gives  the  solubility  of  aluminum  in  boiling  mercury  as 
0.38%.  Smits  and  DeGrunter  (1921)  give  the  solubility  at  room  temper-r 
ature  as  0.002%. 


The  effect  of  time  of  immersion,  temperature,  and  concentration  of 
sodium  hydroxide  on  the  rate  of  dissolution  of  aluminum  was  studied  by 
Streicher  (1948 ) . 

Br  ALUMINUM  BROMIDE  AlBr3 

THE  SOLUBILITY  OF  ALUMINUM  BROMIDE  IN  -n  -  BUTANE 

(Heldman  and  Thurmond,  1944) 


Known  amounts  of  aluminum  bromide  and  n-  butane  were  sealed  together 
in  glass  tubes,  and  the  temperature  at  which  the  aluminum  bromide  com¬ 
pletely  dissolved  was  determined.  Corrections  were  applied  for  the 
amount  of  n-  butane  which  vaporized  at  each  temperature. 


Temp. 

Mol.  Fraction 
Al2Br6 

Gms.  Al2Br^ 
100  gms . sat . 

per 

sol 

28.3° 

0.0501 

32.62 

32  .2° 

.0609 

37  .30 

38-8° 

.0874 

46.77 

0 

39-2 

.0893 

47.36 

43  -2° 

.108 

52.63 

46.7° 

.128 

57-39 

48.6° 

.139 

59.70 

48.7° 

.144 

60.69 

51  .4° 

.164 

64.29 

0 

53  -4 

.183 

67  .27 

57.6° 

.232 

75.87 

64.1° 

•  323 

81  .41 

67.0° 

.367 

84.18 

67.8° 

.387 

85  -28 

Temp . 

Mol . Fraction 

Gms.  Al2Rr^per 

M2Br6 

100  gms .  sat .sol 

71.1° 

0.431 

87  .42 

71  -7° 

.465 

88.86 

72.7° 

.460 

88.66 

74-1° 

.495 

89.99 

77-2° 

.568 

92.34 

79-8° 

•  595 

93-09 

80. 9° 

.639 

94.20 

00 

-P 

0 

.628 

93  -93 

82.5° 

.638 

94.18 

84.3° 

•  759 

96.65 

86.3° 

.761 

96.69 

89.9° 

.830 

97.8i 

97-5° 

1  .000 

100.00 
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SOLUBILITY  OF  ALUMINUM  BROMIDE  IN  n  -  HFXANE 

(Boedeker  and  Oblad,  1947) 


Temp. 

Mol .  Fraction 

Gms.  Al2Br( 

Al2Br6 

100  gms .  sat 

30.6° 

0.068 

31  -oo 

33-1° 

.079 

34-55 

40. 5° 

.105 

41  -98 

44. i° 

.123 

46.47 

48.5° 

.146 

51  -46 

49-  9° 

•  154 

53.36 

50.0° 

.156 

53-95 

50.6° 

.166 

55.11 

53-9° 

.188 

58.80 

55-0° 

.209 

62 .1 

’Miscible  in  all  proportions- 


Temp. 

Mol.  Fraction 
Al2Br6 

Gms .  Al2Brg 
100  gms .  sat . 

per 

sol 

60.3° 

0.280 

70.56 

60.5° 

.281 

70.73 

69.8° 

.420 

81 .68 

70.3° 

•  433 

82 .47 

70.7° 

.428 

82 .18 

72.6° 

.476 

84.81 

82.4° 

.685 

92.91 

86.6° 

.757 

95.00 

•97-5° 

1 .000 

100.0 

SOLUBILITY  OF  ALUMINUM  BROMIDE  IN  CYCLOHEXANF 

(Leighton  and  Wilkes,  19481 


The  method  was  similar  with  that  used  by  Heldman  and  Thurmond  for 
determining  the  solubility  in  'n  -  Butane. 


Temp.  Mol.  Fraction  Gms.  Al^Brg  per  xeitip-  Mol.  Fraction  Gms.Al,Br6 

100  gms .  sat .  sol.  Al0Br/:  loogms.sat 


6.2°  0.0503  25.1 
8.8°  .0568  27.6 
17-2°  .0788  35.2 

26.4°  .115  45.1 
28 .5°  .124  47 . 4 
36.O0  .162  55.0 
37.6°  .169  56.4 


Melting  point  data  are  given  for 


38.7° 

O.178 

57  -9 

39-8° 

.183 

59-4 

44. 5° 

.220 

64  .2 

57-0° 

•  333 

76.0 

60.3° 

.380 

79-5 

61 .7° 

•  393 

80.4 

97  -5° 

1 .000 

100.0 

the  following: 


per 

sol 


AlBr 

AlBr3 

AlBr 

A1Br3 

AlBr 


-  KC1  (Starckadomskaja,  1939) 

-  NaCl  (Starckadomskaia,  1939) 

-  Csci  -  c6h5no2 n 

-  Li  Cl  -  CcH-NO,  Lm  . 

052  MMezhenm  ,  1940) 

-  RbCl  -  C6H5N02 

-  Rbi  -  c6h5no2  / 


The  conductivities,  viscosities,  and  specific 
temperatures  have  been  reported  for  the  followi 


gravities 
ng  systems: 


at 


several 


AlBr  +  NaBr 
AlBr3  +  KBr 


AlBr 

AlBr!: 

AlBr, 

AlBr, 

AlBr, 

AlBr, 

AlBr, 

AlBr, 

A1Br3 


SbBr 
ZnBr2 
HgBr2 
NH  Br 
CuBr  + 
SbBr- 


C6H  CH 

,hR  ,3*  c  W 

s  Br3  t  MsN02 


+  KBr  +  C6oS_ 
+  NaCl  +  C6U5N0 


(Gorenbein  and  Kriss,  i949j 
(Gorenbein,  1945) 

(Gorenbein  and  Kriss,  1949) 
(Gorenbein,  1945) 

(Gorenbein,  1945) 

(Gorenbein,  1947) 

(Gorenbein,  1947) 

(Gorenbein  and  Ridler,  1941) 
(Gorenbein,  1944) 

(Gorenbein,  1941) 

(Klochko,  1938) 

( Bigich ,  1 947 ) 


Br 


Al 
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Conductivities  and  other  physical  chemical  data  are  given  for  the 


following : 

A1Br3  + 

Xylene 

(Plotnikov  and  Gitman,  1940) 

AlBr3  + 

(C2H5)20 

(Plotnikov  and  Kaplan,  1948) 

AlBr3  + 

Nal  +  C2H5Br 

(Plotnikov  and  Dumarevska,  1940) 

AlBr3  + 

TIBr  +  C6H6 

(Plotnikov  and  Spektor,  1940I 

A1Br3  + 

IBr 

(Fialkov,  1940)  (Fialkov  and  Goldman, 

1941  > 

AlBr3  + 

IC1 

(Fialkov,  1940I  (Fialkov  and  Goldman, 

1941 1 

AlBr3  + 

IBr  +  C6H5N02 

(Fialkov  and  Shor,  1949) 

AlBr3  + 

c6h5no2 

IFialkov  and  Shor,  1949) 

M2Br6 

•  NaBr  +  C6H5N02 

(Bigich,  1948) 

A^2Br6 

•  KBr  +  C6HsN02 

(Bigich,  1948a) 

Al2Br6 

•  KC1  +  C6H5N02 

(Gorenbein  and  Burshtein,  1948) 

C  ALUMINUM  TETRACHLOROPHTHALATE  A12(C6C14C00>3 

100  gms .  of  a  saturated  solution  of  the  salt  in  water  contains  0.35 
gms.  at  2$°  (Lawlor,  1947) 

CR  ALUMINUM  OXINE  A1(C7H6N0)3 

The  solubility  product  at  room  temperature  is  5  *  10"33,  and  at  180 
20.7  gms .  are  dissolved  in  one  liter  of  a  saturated  solution  in  chloro 

form.  (LaCroix,  1947) 


ALUMINUM  CUPFERRATE  AKCgfl^Q^ 

FyatnH tski  (1946)  found  the  solubility  product  to  be  2.3  *  10  19 


Cl 


ALUMINUM  CHLORIDE  A1C13 

equilibrium  in  the  system 


ALUMINUM  CHLORIDE -ALUMINUM  FLUORIDE-WATER  AT  25° 

(gbret  and  Frere,  1946) 


The  composition  of  the  double  salt  was  determined  by  direct 
and  by  algebraic  extrapolation  of  the  tie  lines. 


analysis 


Gms.  A1C13 
per  i  oo  gms  . 
sat .  sol . 

31  -10 

30.48 

30.37 

30.21 

30.22 
29-81 
29-47 
28.89 
28.78 
28.72 


Gms.  A  IF., 

Gms.  A1C13 

per  100  gms 
sat.  sol. 

.  Solid  Phase 

per  100  gms . 
sat.  sol. 

0.0 

1 .50 

A1C1 

3-6H2° 

J|l 

00  r- 

in  zt 

00  00  < 
0?  c* 

2.64 

A1C1, ' 

6H-0+D.S 

28.45 

3  -46 

■3 

it ^ 

24.07 

3-46 

D.S. 

21  .04 

4-37 

n  0*3 

II 

II 

14.33 

10.68 

5  -62 

II 

5-50 

6.03 

It 

0.0 

6.46 

II 

D.S.  = 

:  A1F3-5A1C13-38H20 

Gms.  A IF 

per  100  gms  .  Solid  Phase 
•sat.  sol. 

6.90  D.S. 

6.97  d.s.+aif3-3h2o 

7.01  " 

6.30  A1F  -3H20 

5-96 

5-52 

4-93 

3-56 

0.41 
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EQUILIBRIA  IN  THE  SYSTEM  AlC^-FeC^-KCl-HCl-H^ 

(G.  L.  Miles,  19471 


Gms.  per  100  gins.  sat.  sol. 


Temp. 

HC1 

FeCl, 

KC1 

Ald3 

NaCl 

25° 

26.1 

3  -90 

1  -39 

3.38 

N.D. 

26.8 

4-55 

1 .31 

2.62 

N.D. 

27.1 

2  .26 

1 .77 

2.60 

0.30 

27.9 

2.38 

1.58 

2.51 

N.D. 

28.0 

2.30 

1 .64 

2.38 

N.D. 

28.4 

ni  1 

1  -47 

2.49 

N.D. 

31  -7 

nil 

1 .38 

N.D. 

N.D. 

32.4 

nil 

1 .42 

N.D. 

N.D. 

36.5 

1  -33 

1  -44 

0.16 

0.11 

30° 

21 .3 

2.80 

2.14 

7-45 

0.49 

21  .3 

2 .82 

2  .21 

7-49 

•  49 

25.9 

2 .66 

1 .87 

3.92 

N.D. 

26.0 

2.58 

1 .93 

3-65 

N.D. 

29.0 

2.34 

1 .63 

1 .70 

0.29 

29.98 

ni  1 

1 .65 

1.83 

0.34 

29.92 

nil 

1 .68 

1.88 

•35 

29.9 

0.20 

1 . 66 

1 .91 

•  36 

29.8 

.98 

1 .65 

1 .52 

N.D. 

29.1 

1.18 

1 .69 

2.02 

0.34 

29.8 

1.74 

1.68 

1.05 

N.D. 

28.6 

3-6o 

1 .42 

1.58 

0.28 

28.6 

3-84 

1.38 

1 .60 

N.D. 

28.5 

3.99 

1 .41 

1  -49 

0.28 

30.6 

2.08 

1.51 

0.85 

.20 

34-3 

1  -73 

1 .50 

•  32 

.18 

35  •  9 

1 .62 

1  .52 

•  25 

.14 

36.7 

1  .51 

1  -55 

.20 

•  13 

38.0 

1.38 

1 .62 

.18 

•  13 

35° 

25.7 

2.88 

2.01 

3.61 

.42 

30.8 

2.44 

1  -74 

0.93 

.27 

32.7 

2.23 

1  -71 

•  47 

.25 

36.0 

l  -93 

1 .77 

.18 

.18 

N.  D. 

=  Not 

Determined 

Solid  Phases 

AlCt-  '6H20+NaCUKCl+2KCl-FeCl-  -H20 

II 

II 

It 

Aid-  *  6H-0+NaCl+KCl 
^  ||  ^ 

II 

A 1C13  •  6H20+NaCl  +KC1  +2  KC1  •  Fed3  •  R20 

II 

II 

II 

II 

II 

Aid,  -6Ho0+NaCl+KCl 

J  if 

II 

II 

II 

II 

A1C1,  •  6H_0+NaClf2KCl  ’Fed-  *H_0 

o  v  3  2 

II 

Aid-  •  6Ha0-*Nad+Kd+a KC1  •  FeCl,  •  H_0 

*  ^  11  3  2 


SOLUBILITY  OF  ALUMINUM  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  o° 


(Seidel  and 

Fischer,  1941) 

Gms.  HC1 

Gms.  A1C13 

Gms .  RC1 

Gms.  A1C13 

per  100  gms . 
sat . sol. 

per  1 00  gms . 
sat . sol. 

Density 

per  100  gms . 
sat .  sol . 

per  100  gms . 
sat .  sol . 

Density 

0 

30.8 

32.3 

35-4 

38.7 

31.0 

1 .25 

0.40 

0.077 

0.023 

1.16 

1 .17 

1.19 

1 .20 

39-0 

41  .7 

44  .2 

44.3 

0.021 

0.008 

0.003 

0.003 

1 .20 

1 .22 

1 .23 

1 .23 

At  o° 


a  solution  saturated  with  A1C13  and  HC1  at  1  atm. 


pressure  contains  0.0015  gms.  A1  0 

saturated °with  fid  ° *  ^ 1  ether  and  ™ter 

witn  aili3  and  HC1  at  1  atm.  pressure  contains  0.0003 0.A1  C 

-  Fischer  and  Seidel,  194 


Cl 


A1 
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Cl 


SOLUBILITY  OF  ALUMINUM  CHLORIDE  IN  BENZENE  AND  TOLUENE 

(Menschutkin,  1909a) 


Correction  to  Vol.  I,  F.  85  -  The  results  should  read: 


t° 

17° 

180 


Solvent  Gms .  A 1 C 1 „  per  to 
100  gms  .  sat .  sol . 


Solvent  Gms .  A1C1,  per 
100  gins  .  sat .  sol. 


c6H6  °-12  17°  C6H-CH_ 

O.72  73°  "  ^ 


0.26 

O.92 


The  system  A1C13  -  NaCl  was  studied  as  follows: 


Melting  point  data 
Thermal  analysis 
Vapor  pressures 
Conductivities 


-  (Chretien  and  Laus ,  1943) 

-  (Shvartsman,  1940  ) 

-  (Naryshkin,  1939) 

-  (Kryagova,  1939  I 


-Thermal  data  in  the  system  A1C1.J-KC1  are  given  by  Shvartsman. 

-Melting  points  and  conductivities  for  A 1C1 3 — ( C^H^ )20 are  given  by 
Plotnikov .and  Kaplan,  1948. 

-Conductivities  (1941),  and  densities  (1942)  for  the  system  A1C13S02 
(liquid)  are  given  by  Tesei,i942. 

-The  system  A1C13-I  C1-C<H3N02  was  studied  by  electrolysis  and  trans¬ 
ference  by  Fialkov  and  Kaganckav  ,  1948. 

-Conductivities  and  specific  gravities  in  the  system  AlCl^+ICl  are  given 
by  Fialkov  and  Shor  (1949a). 

-The  system  AlCl3+ICl-)CgH5N02  was  studied  electrically  by  Fialkov  and 
Kazanekai ,  1948. 

-Tihe  system  AlCl-^Na^ 

Herrman  (1938). 


^NaCl+Al  was  studied  at  82s0  by  Jander  and 


-The  system  2AlCl^-t3Zn^3ZnCl2+2Al  was  studied  at  550°  -  6oo°  by 


1  Ut;  O  JO  V.  IM  'JOHN  JtJUV/  J-2  «***- 

Delimarskii  and  Berenblyum  (1940). 

3' 

3MgCl2+2Al  was  studied  at  700°  by  Lorenz  and 


-The  system  2AlCl-}-t-3Ca^=i 3CaCl2-t2Al  was  studied  at  8oo°  by  Lorenz  and 


Schulz  ( 1928 ) . 

-The  system  2AlCl3+3Mg 
Schulz  (1928). 


F 


ALUMINUM  FLUORIDE  A1F3 

SOLUBILITY  OF  A1F3  IN  WATER 

(Tatlor  and  Pin  aevskaya,  1946) 


A1F  '3^0 
5H 


(stable 


The  authors  found  4  hydrates  of  Aluminum  fluoride- 

at  all  temperatures  studied),  <* -A1F  -3 .sfl20>  -  .  r.  e 

between  the  metastable  9  and  /3— 3  - 5 
indices  of  the  solutions  are  also  given . 


There 


A1F  -qH20. 

hydrates  at  about 


is 

8° 


a  transition 
.  Refractive 


Temp.  ^Tns-  ^^3  ^ r  Solid  Phase 
100  gms .  sar .sol . 

0°  0.25  A1F3'3H20 


io°  .28 

250  -50 

50°  .68 

75°  -88 

90°  1.17 

100o±l°  1-64 


(  B.P.  745mm) 


Temp. 


Gms.  A1F3  per  Soiid  phase 
100  gms .  sat .  sol . 


0° 

2.62 

8° 

2 .26 

10° 

2.31 

25° 

2.70 

50° 

5-44 

75° 

7.11 

3  -A1F3-3.5H20 
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Temp.  Gms- 

100.  gins 

A  IF 
.  sat 

Per  Solid  Fhase 
.  sol. 

Temp. 

Gms .  A1F3 
100  gms .  sat 

per 
.  sol. 

Solid  Phase 

0° 

0.56 

a^AlF3 -3H20 

0° 

0.97 

A1F3;,H20 

10° 

•  56 

5° 

1 .65 

25° 

.71 

It 

8° 

2.19 

II 

50° 

1 .04 

II 

10° 

2.81 

II 

75° 

1 .27 

II 

15° 

3-52 

II 

1 00  °-i  0 

•  P-  73SmlT1 ) 

1 .72 

II 

25° 
50  0 

5-10 

9  -45 

II 

II 

SOLUBILITY  OF  ALUMINUM  FLUORIDE  IN  WATER  F 

(NikolaeT,  Ivanor,  and  Koltypin,  1936) 


The  authors  report  the  solubility  of  Al2Fg 'Sfl20. 


Temp. 

Gms.  A12F^  (Anhydrous) 

Density  Referred 

per  100  gms.  sat.  sol. 

to  water  at  40 

0° 

0.128 

1 .0018 

20° 

•  499 

1 .0051 

30° 

.61 

1 .0071 

50° 

.81 

1 .0078 

66° 

1 .32 

— 

102° 

2.41 

— 

SOLUBILITY  OF  Al2F6-sH20  IN  SOLUTIONS  OF  HYDROGEN  FLUORIDE 


(Nilolaev,  IranoT, 


Temp. 

%HF 

Gms.  A1F3  (Anhydrous) 
per  100  gms.  sat.  sol. 

18 

0-53 

0.81 

19 

0.68 

.85 

18 

1 .58 

•93 

17.5  1.49 

18.5  3-1 

20  5.1 

20  9.9 

20  14.9 

20  38.0 

40  1.0 

40  3.0 

THE  TERNARY 


and  ioltypin,  1936) 

Temp . 

%HF 

Gms.  A1F3  (Anhydrous) 

per  100  gms.  sat.  sol. 

40 

5-0 

3-0 

40 

7-7 

3-8 

40 

14-9 

4.25 

40 

38 

4.9 

6o 

1 .0 

1 .30 

6o 

3.0 

2.2 

6o 

5.3 

3  .2 

6o 

7.9 

3-9 

6o 

15.6 

4-4 

6o 

38 

5.0 

SYSTEM  ALUMINUM  FLUOR IDE -ALUMINUM  NITRATE -WATER  AT  25 

(Bhret  and  Frere,  1945) 


•92 
1 .19 

2- 5 

2.6 

3- 2 

4- 4 

1  .25 
2.07 


Gins.  A1 1N03 )  3  Gins.  A  IF 
per  ioo  gms.  per  100  gms  .Solid  Phase 
sat.  sol.  sat.  sol. 


Gins.  A1(N03>3  Gins .  A  IF 
per  ioo  gms.  perioogms. 
sat.  sol  sat.  sol. 


Solid  phase 


39-43 

38.83 

38.53 

38.33 

37.92 

37.92 

37.88 


0.0 

1.17 

2.65 

3-95 

5-17 

5-35 

5- 41 


A1  ( N03  ,>,  3 ' 9H20 


Al(N(L)  • 
+AIF. • 


9H  0 
3H20 


31  .05 

24.47 

19.46 
15  .20 
10.79 

5.78 

0.0 


5  .29 
5  .20 
5.09 

4.51 

3-99 

2.78 

0.41 


A1F  ;3iy) 


A1 
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THE  TERNARY  SYSTEM  ALUMINUM  FLUORIDE-AIUMINUM  SULFATE-WATER  AT  25° 

(thrat  tad  ?r»r»,  194SI 


'he  composition  of  the 
l  direct  analysis. 

double  salt  wa 

Gms.  A12(S04)3  per 

Gms.  A1F3 

100  gms.  sat.  sol. 

100  gms .  sat 

28 .22 

0.0 

28.46 

0.68 

28.59 

.80 

28. 63 

.80 

26.61 

1 .18 

24.85 

1  -47 

22.55 

1  -93 

20.07 

3-05 

18.95 

3-75 

17.82 

4.60 

17.45 

5-33 

17.12 

5-97 

17.08 

5  .98 

14.97 

5-5i 

10.00 

4.46 

6.18 

3  -43 

0.0 

O.41 

per 


Solid  Phase 


A 12  ( S0„  )  -» '  1 7H_0 
a12  <  S°u  >0 • 1 7H,0*AI2 ( SO, ) 2 • A1F_ 
"  -isH20 
A12(S0  )  -A1F  -i5H20 


ai2 ( so4 ) 3 • aif3 • ish2o+aif3 • 3h2o 

J  ., 

3 ' 


aif,-3h2o 


THE  SYSTEM  ALUMINUM  FLUORIDE-SODIUM  FLUOR IDE -WATER  AT  250 

(TananaeT  and  Lalc&ak,  1942) 


The  authors  claim  that  cryolite  as  found  in  nature  or  prepared  in  the 
laboratory  is  not  A1F  \3NaF  but  uA1F3 -uNaF.  Both  phases  were  found  in 
the  system,  the  former  i ncongruently  soluble  and  the  latter  congruently 
soluble . 


Weight  % 


/  - 

Solution 

✓V 

Solid 

- \ 

phase 

NaF 

A1F3 

NaF 

A1F3 

Solid  Phase 

0 . 039 

0.303 

11.16 

8 .25 

4AIF  ‘liNaF 

.o38 

.149 

8.59 

6 .25 

•  037 

.071 

15.20 

11 .20 

.118 

.059 

13-70 

10.21 

.178 

.0062 

14.62 

10.61 

.2-74 

.0021 

15-55 

11  .63 

.880 

.0009 

23 .73 

17  -44 

1  .28 

1  .39 

.0010 

12.17 

19-55 

8.72 

13-41 

4AlF^-nNaF+AlF2 

2 . 32 

— 

15-31 

10. 3i 

J  A1F  *3NaF 

3-52 

— 

25.96 

17  .31 

3-76 

— 

25-14 

16.64 
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EQUILIBRIUM  In'  THE  SYSTEM  ALUMINUM  FLUOR IDE -SODIUM  FLUORIDE-WATER  AT  75° 

ITatlor  &td  PiiaeTek»r»,  19i») 

The  authors  found  five  stable  phases  in  the  system;  AlF3*3Ha0,  solid 
solutions  of  A1F  -3H30  in  chiolite,  chiolite,  solid  solutions  of  chiolite 
in  N’aF ,  and  NaF.  The  chiolite  corresponded  to  the  compound  3NaP-2AlF3 
which  is  found  in  the  binary  system,  instead  of  the  naturally  occurring 
SNaF-aAlF  .  The  solid  solutions  of  chiolite  in  NaF  showed  no  indication 
of  the  presence  of  iiNaF-4AlF3,  but  the  upper  solubility  limit  of  the 
solids  had  a  ratio  Na:Al.  of  2.7  -  2.8. 


Saturated  Solution  Solid  Fhase 


%  A1F3 

^ - s 

%  NaF 

%  F 

%  A1 

_ 

%  Na 

(Na) 

nur 

- \ 

Identity 

0.89 

0 

40.91 

19.85 

— 

— 

A1F,-3H20 

•  90 

0.038 

41 .17 

19.99 

— 

— 

^11  ^ 

.93 

.032 

49.81 

20.84 

10.94 

0.63 

ff 

.86 

.032 

52.78 

20.36 

15-24 

.88 

II 

.80 

.033 

— 

20.00 

15.25 

.90 

II 

•  75 

.038 

56.00 

19.67 

22.40 

1  -34 

Chiolite 

•  72 

.049 

55.6o 

18.33 

24 .20 

1  -55 

Cryolite 

•  50 

.046 

55-05 

18.30 

24.65 

1 .58 

Chiolite 

.28 

•  035 

55-07 

18.27 

24.31 

1 .56 

II 

•  143 

•  033 

55.50 

18.10 

23-75 

1 .54 

II 

•  093 

.048 

55.50 

18.36 

24.10 

1  -55 

II 

.014 

.051 

54.71 

16.72 

27.27 

1 .92 

A1F  *3H  0+NaF 

.016 

.073 

53-60 

15  -82 

28.36 

2.14 

Cniofite 

.0105 

.060 

53-44 

14.55 

30.32 

2.44 

AiF  -3H  °+NaF 

.006 

.082 

54-20 

13.85 

32.40 

2.84 

Cniolite 

~  0 

.40 

53-10 

14.41 

32.62 

2.66 

II 

-  0 

.88 

53-40 

14.18 

32.00 

2.66 

II 

~  0 

1 .83 

53-30 

13-60 

32.05 

2.70 

II 

~  0 

2.62 

52.82 

13.84 

31 .80 

2.69 

II 

~  0 

3  .86 

53-66 

13.65 

32.08 

2.75 

II 

~  0 

4-os 

53-02 

13,68 

32.38 

2.78 

Cryolite 

THE  SYSTEM  ALUMINUM  FLUORIDE -AMMONIUM  FLUOR IDE -WATER  AT  250 

(NoTosselora,  19401 


Gms.  A1F3  per  Gms.  NH  F  per 

1  oo  gms  .  sat .  sol .  i  oo  gms .  sat .  sol . 


Solid  Fhase 


0*55 
.46 
•  57 
.62 
.26 
.22 
.42 
.26 
.21 
.16 
•17 
.062 
.022 
.012 


0.10 

.13 

.14 

.18 

•30 

.61 

.65 

•  71 
•73 
.82 
1 .02 

1 .44 

4-39 


A1F  -3H,0 


3mj“2' 

ft 


A1F3-3H20*NH.A1FU 

NH4{<  4 

NV1Fu+aNHuF'AlF  ,-ILO 
2NR  f-aIf  -hJ 

^  II  J  ^ 


Freezing-point  data  for  mixtures  of  A1F3  with  NaF,  LiF  ,  KF  CsF 
and  Rt»F  are  given  by  D'ergunov,  1Mg 

;rrman7U938KF3+3Na^3NaF+A1  was  studied  at  1090°  by  Jander  and 


Herrman  (1938). 

S  k&TJSS/'W  -  AlF3-NaF-BaF2  are  by 


A1 


ALUMINUM 
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P  ALUMINUM  Fot  assium  FLUORIDE  AIK^F^ 

SOLUBILITY  OF  A1K3F6  IN  WATER 

(T&nan&eT  and  Talipor,  1989) 


Temp. 

Gms.  A1K3F^  per 
1000  gms.  sat.  sol 

0° 

0.8604 

25° 

1 .4288 

50° 

2.6125 

75° 

3.9511 

100° 

4-5828 

Melting  points  in  the  system  AllCF^-AlNa-jF^  are  given  by  Naray-Szabo 
and  Sigmond  (1941)  and  the  densities  by  Abramov,  1939. 


ALUMINUM  Ammonium  FLUORIDE  A1 (NH^ ) 3F6 

SOLUBILITY  OF  A1 (NH^ >3F6  IN  WATER 

(Tananaer  and  Talipov,  1989) 


Temp. 

Gms.  AKNH^l-jFg  per 

Temp. 

Gms.  AlINH^lJ 

1000  gms.  sat.  sol. 

1000  gms.  sat 

0° 

4-3128 

6o° 

11 .7034 

25° 

7.6585 

65° 

11 .2510 

50° 

12.3622 

75° 

11.0132 

55° 

12.1217 

100° 

7.4190 

ALUMINUM  Sodium  FLUORIDE  AlNa3F6 

SOLUBILITY  OF  AlNa  F6  IN  WATER 


(Tananaer  and  Talipor,  1939) 

Temp.  Gms-  AlNa3F6  per 

1000  gms.  sat.  sol. 


0° 

0.3480 

25° 

.4175 

50° 

.7932 

75° 

.9302 

100° 

1 .3500 

( Bncbwald,  1989) 


Temp. 

Gms . 
liter 

AlNa3F6  per 
of.  sat .  sol 

0° 

0.30 

180 

•  358 

25° 

•  391 

37° 

.46 

95° 

•  75 

NO 


ALUMINUM  NITRATE  All N03 ) 3 

THF  SYSTEM  ALUMINUM  NITRATE-FERRIC  NITRATE -WLATER 

(  Zas  larski  j  and  Rardine,  1989) 

Unlike  Malquori  (Vol.  I,  p  91)  who  found  the  system  to  have  only  the 
pure  hydrated  salts  as  saturating  phases  at  0  ,  25  >  an  ’ 
found  a  com inuous  solid  solution  to  exist  between  the  hydrates  at  0 , 
200,  and  40°.  In  order  to  insure  equilibrium,  the  salts  were  dissol 
at  higher  temperatures ,  and  vigorous  shaking  was  used .  o  s  were 
analyzed  by  the  wet  residue  method,  and  the  densities,  indices,  and 
melting  points  of  the  mixed  crystals  were  determined. 
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Solution  Wt .  %  Wet  Residue  Wt .  %  S.  S.  Wt.  %  Solid  Phase 


Al (N03 

)3  Fe(N03>3  . 

d. 

A1(N°3  >3 

Fe(N03)3 

Results 

A 1 ( N03 ) 3 

at  o° 

Fe ( NO3  1 3 

37.8i 

0.0  - 

56.6 

0.0 

56 . 6 

0.0 

A1(N03)2-9H20 
Solid  50141504 

32.27 

4.71  1.362 

49-01 

S  *59 

51  .40 

5.80 

26.65 

9-55 

42.50 

12.88 

42 .70 

13.0 

If 

23  .46 

12.87  1-375 

39.90 

16.01 

40.40 

16.0 

If 

21 .10 

15-57  1.378 

34.62 

19.89 

36.0 

20.3 

It 

17.84 

20.42  - 

29.78 

25.71 

30.6 

26.1 

II 

15  .24 

23.02  - 

26.77 

28  .26 

28.1 

28.9 

It 

11.60 

26.66  1.397 

22 .65 

33-04 

23  .8 

33-6 

It 

7  .94 

30.64  1.405 

20.72 

36.42 

21 .0 

36.6 

It 

4.40 

34.08  1 .412 

10.50 

45-70 

11  .40 

47  .2 

If 

0.0 

40.15 

0.0 

59-90 

Results 

at 

0.0 

20° 

59.9 

Fe ( NO3 ) 3 • 9H20 

38.56 

0.0 

56.6 

0.0 

56.0 

0.0 

AKNO  )  "9H  0 

33-75 

6 .26 

50.40 

6.60 

50.4 

6 .60 

Solid  Solution 

24.36 

15-97 

39.76 

16.88 

40 . 6 

16.70 

II 

18.43 

23 .00 

31 .60 

24.75 

33-0 

24.88 

If 

12.92 

28.57 

24.37 

31 .84 

25.8 

30.30 

fl 

11.72 

10.34 

25.16 

32.97 

25.10 

33-0 

ff 

10.56 

31  .85 

20.17 

35-53 

22 .20 

36.2 

It 

6-35 

37.36 

13-71 

43-66 

14.4 

44-4 

It 

2.4 

40.80 

7-99 

49.78 

5.50 

50.6 

II 

1  .05 

42 .60 

3  -79 

53  -47 

4.2 

55-2 

II 

0.0 

45-20 

0.0 

59-9 

Results 

at 

O 

•  O 

O  O 

59-9 

Fe (NO3 ) 3 • 9H20 

45-25 

0.0 

56.6 

0.0 

56.6 

0.0 

AKNO  )  -9H20 

37.4 

8.05 

49-86 

5-42 

Si  .9 

5.00 

Solid  Solution 

32.74 

12.84 

48.31 

7-77 

49-6 

7  .40 

fl 

22.13 

23.51 

38.40 

16.89 

42.0 

15.5 

It 

17-55 

• 

29.28 

32.95 

24.81 

33  -2 

24.7 

II 

15.04 

31  .20 

28.43 

28.15 

30.4 

27.65 

It 

10.63 

37.01 

24.81 

31  .82 

27.4 

30.90 

ft 

10.1 

38.60 

23.59 

33  .96 

24.6 

33  .7 

II 

9.13 

8.31 

39.85 

22  .23 

36.33 

22  .23 

36.3 

It 

41  .00 

19.34 

38.80 

20.00 

38.6 

It 

5.32 

45.19 

10.82 

47.69 

6.2 

48 . 0 

ft 

1 .42 

49.08 

6.30 

53  .25 

6.3 

53  .2 

It 

0.0 

Refract 

51.18  0.0  59.9 

ive  indices  for  the  systems 

0.0 

59-9 

Fe(N03)3-9H20 

AKN03)3  ~  Sodium  Acetate  -  H20 
Ai ( NO3  >3  -  Sodium  Citrate  -  H20 
A1 I NO3 ) 3  -  Sodium  Tartrate  -HO 
are  given  by  Spacu  and  Popper  (1943). 


ALUMINUM  OXIDE  Al  0 

2  3 


OPa,  1940  found  the  solubility  of  aim 
5.5  x  10  9  moles  tier  liter  by  potentioim 


hydrox ide 
t i tra  t i on 


in  water  to  be 


0 


A1 


ALUMINUM 
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On  the  basis  of  experiments  which  determined  the  stable  solid  phase  at 
various  temperatures,  Laubengayer  and  Weisz,  1943  Present  a  schematic 
diagram  for  the  system  A1203~H20. 

Y  A1203-x  H20  was  prepared  by  Huttig  and  Markus  (1939)  and  heated  to 
various  temperatures  for  varying  periods  of  time.  The  solubilities  of 
these  preparations  in  HCL  were  determined  by  varying  the  following  fac¬ 
tors:  amount  of  starting  material,  amount  of  solvent,  concentration  of 
solvent,  amount,  temperature  and  time  of  contact. 

The  JfAl2CL.x  H20  was  also  prepared  in  contact  with  a  number  of  dif¬ 
ferent  gases.  The  effect  of  each  gas  on  the  y A1203  — >  a  A1203  transi¬ 
tion  was  determined  by  the  solubility  of  the  product  resulting  from  each 
treatment . 


SOLUBILITY  OF  ALUMINUM  OXIDE  IN  BOILING  SULFURIC  ACID  SOLUTION 

(Rylands  and  Jenkinson,  1943) 


One  gram  of  pure  A1203  was  placed  in  contact  with  100  cc  of  boiling 
sulfuric  acid  solution  for  20  minutes.  The  amount  of  A1203  remaining 
was  then  determined.  The  results  are  read  from  a  curve  plotted  by  the 
authors . 


Gms .  H. 
100  gms' 


SO,,  pe  r 

Boiling 

Gms.  A1203 

Gms.  H2S04  per 

Boiling 

4  in¬ 
solvent 

Foint 

Dissolved3 

100  gms.  solvent 

Foint 

20 

104° 

0.04 

80 

205° 

30 

O 

00 

0 

.05 

85 

232° 

40 

113° 

.07 

90 

261° 

O 

50 

124° 

.10 

95 

291 

60 

1420 

.14 

100 

338° 

70 

1680 

.19 

& 


0.54 

.65 

•  6s 

•  58 


SOLUBILITY  OF  ALUMINUM  OXIDE  -  ACID  ADDITION  COMPOUNDS  AT  25c 

(ShishniashTili,  largin,  and  Batsanadie,  1947) 


Determined  by  conductivity  measurements  : 


iai2o3h)2so4 

(A1203B)B2F04 
(A1203H)2HF04 
( A1203H )2Si03 
(A1203H)C1 


8.6  x  io“5  gm.  equiv.  per  liter 
7 .66  x  io“5 
6.o8  x  10-5 


4.9  x  10 


-5 


180  gms.  per  100  gms.  H20 


*  O 

The  svstem  A1  0  -  SO.,  -  H,0  (Fischer  and  Burger,  i943>  was  studied  by 

thj  evaporation""?  sol„?io»s2of  *10,  and  S02  at  roon  ter, Peratare  .»  an 

■  -  —  Two  compounds  Al203-2S02-xH20  and  A1203  3S02  yH20 


atmosphere  of  SO 
were  found. 


THE  SYSTEM  A1203  -  A12(S04»3 


H  0  at  i8°  (Gromov,  1948)  : 


Gms.  A1  per 
1000  cc 
sat.  sol. 

61 .2 
380 
22  -.9 
15-9 
6  .4 
1 .7 
0.64 
•  33 
0.00 


A12(S04)3 


Gms 
per  100  gms 
sat.  sol. 


Density 


25.8 
17-9 
11 .2 
8.1 

3-33 

0.90 

•  34 
.18 
0.0 


.266 
.148 
.089 
.052 
.023 
.011 
.005 
.002 
1 .000 


pH 


3 .26 
3  -45 
3  -6S 

3- 71 
3  -84 
3.98 
4.11 
4.20 

4- 43 


Solid  Phase 

+  A12(S04)3-i8H20 
2ai2o3-so3-xH2o 
2A1203-S02'xH20 


ai2o3-xH2o 
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THE  SYSTEM  A1203  -  CaO  -  H20  AT  250  (See  aiao  ptoit 

(Bessey,  1938;  Jones,  1989;  Jones,  1944} 


The  system  has  been  studied  by  many  authors  with  complex  results. 
Three  double  salts  are  reported:  A1203 ‘3Ca0’6H20,  A1203  4CaO  13  2®’ 
A1_0,  -aCaO'SH^O,  and  the  A1203  has  been  both  amorphous  (gel)  and  crys¬ 
talline  (A120?-3H20) .  The  most  recent  work  by  Jones  (i944>  showed  that 
the  stable  phases  in  the  system  were  Ca(0H)2,  A1203‘3H20  and 
Al203'3Ca0-6H20.  Data  below  is  from  Jones  (1939,  i944>- 

Gms .  CaO  per  Gms .  A1203  per  Solid  Phase 

1000  gms .  sat.  sol.  1000  gms.  sat.  sol. 


0.123 

0.014 

.119 

.017 

.252 

.023 

.265 

.022 

.392 

.021 

•  4B5 

.019 

1 .08 

0.0 

ai2o3-3h2o 

It 

A120  -3H20-+  Al20^-3Ca0-6H20 
jA120?-3H20  (m) 

(m) 

Ca ( OH ) _ 


m  =  Metastable 

SOLUBILITY  OF  A1203 -3Ca0-3CaS04 -32H20  IN  CaO  SOLUTIONS 

(Jones,  1939) 


Gms.  CaO  per  Gms.  A1203 ,3Ca0,3CaS04 -32H20 

1000  gms.  sat.  sol.  per  a 000  gms.  sat.  sol. 


0.0365 

.056 

.112 

.168 

.224 

.67 


0.375 

•  255 
.165 

•  US 
.080 
.030 


The  Quaternary  system  A1203  -  A1  (SO  >3  -  CaO  -  CaS0„  -  H  O  was  studied 
by  Jones  1939,  1944,  using  first  the  amorphous  and  then  the  crystalline 
aluminum  oxide.  The  following  stable  phases  were  found  at  250: 

A|2^3'3^2®’  Ca(0H)2,  3Ca0'Al?03 *3CaS04 ‘32H20  ( incongruent ly  soluble) 

.293 '3CaO-6H  0,  and  two  series  of  solid  solutions  of  the  general  compo¬ 
sition  xCa0;ySl203-zCaS04-aq.  The  phase  3Ca0-Al20, -CaSO  •  12H-O  was  found 
to  be  the  limiting  composition  of  one  solid  solution.  Other  possible 
metastable  phases  are  the  compound  A1  0  -2Ca0-8H20  and  another  solid 
solution.  5 


The  quinary  system  CaO  -  A1203 
investigated  by  Jones  (1944a).  3 


stable  quaternary  compound  found  in  the  system. 


CaS04  -  K  0  -  H20  (1%  KOH )  at  25°  was 
3Ca0'Alo0o  ‘3CaS04  *32H20  was  the  only 


The  quinary  system  CaO  -  AUX,  -  CaS0u  -  Nao0  -HO  (1%  NaOH )  at 

Ind  ;;rresguaiiesd  ^  J°neS  TheVate2rnary  lysiems  ^’ included, 

su  ts  are  very  similar  to  the  potassium  system  (above). 

3»5sin»uof  JrslTjL‘:  por'irdjTnt' inciudin8  the 

e2u3  lor  Ai2^3  "as  been  made  by  Jones  (1945). 


A1 
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ALUMINUM  Ortho  PHOSPHATE  A1F04 


Ghani  and  Aleem  (1943)  shook  10  mg.  of  A1FCL 
0.25  N  sodium  hydroxide,  and  2  N  sulfuric  acid 
perature  and  reported  the  mg.  of  P20s  found  in 
used.  The  figures  were  recalculated  1 nto  more 


with  0.5  N  acetic  acid, 
for  2  hours  at  room  tem- 
the  volume  of  solvent 
convenient  form: 


Solvent 


0.5  N  acetic  acid 
.25  N  NaOH 
2.0  N  H2S04 


Mg.  F20^  found 

2.8  in  250  ml . 

3.8  in  500  ml . 
4.40  in  250  ml 


Mg.  A1F(L  per 
100 ml .  solution 

1  -9 
1  -3 

3-0 


The  solubility  of  aluminum  phosphate  in  water  and  in  0.2  N  and  1.0  N 
potassium  carbonate  solutions,  cold  and  at  the  boiling  point,  is  given 
by  Devyatin,  1940. 


The  solubility  of  aluminum  phosphate  from  various  soils  in  hydrochloric 
acid  and  ammonia  solutions  under  varying  conditions  was  determined  by 
Fraps ,  1911. 


S  ALUMINUM  SULFIDE  A12S3 

The  system  A12S3  -  Fe  -  FeS  -  A1  was  studied  by  x-ray  and  thermal 
analysis  by  Vogel  and  flillen,  1942. 

SO  ALUMINUM  SULFATE  A12(S04>3 

SOLUBILITY  OF  ALUMINUM  SULFATE  IN  WATER 

(J.  i.  Henry  and  G.  B.  King,  1949) 

No  attempt  was  made  to  identify  the  hydrated  solid  phase.  The  results 
differ  considerably  from  those  of  previous  workers  (Vol.  I,  P  97  >  • 
Equilibrium  at  each  temperature  was  approached  from  both  under-  and 
supersaturation . 


Temp. 

Gms 
per  too 

.  ai2iso4)3 

gms.  sat.  sol. 

Temp. 

Gms 
per  100 

.  Al2d 
gms.  : 

250 

28.3 

50° 

30.6 

30° 

35° 

28.6 

28.9 

55° 

6o° 

31  -2 

31  -8 

40° 

29.6 

65° 

32.9 

45° 

30.0 
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THE  SYSTEM  ALUMINUM  SULFATE  -  SULFURIC  ACID  -  WATER  AT  60 


Gms . 


(J.  L.  Henry  and  G. 

A12(S04 
•ms .  sat . 

)  per  Grns.  H2S04  per 
.sol.  100  gms  .  sat .  sol 

31  -83 

0.0 

29-31 

2.37 

27.87 

4-55 

26.15 

7-09 

23  .82 

11.03 

21  .88 

14.25 

19-29 

19-57 

16.44 

25-93 

14-59 

32.52 

14.67 

35.19  (av. 

10.41 

39.6i 

7.67 

43-95 

5-99 

48.11 

5-04 

50.95 

4-43 

55-09 

4.09 

56.86 

3  .76 

58.93  (av. 

*4-25 

60.82 

0.92 

65  .61 

•63 

69.94 

•  63 

72.82 

-99 

76.18 

1  .76 

78.30  (av. 

0.17 

82.57 

•  17 

86.84 

.09 

90.89 

Trace 

96.08 

=  Metastable 

1:3:12  =  A 12 ( S04 

Solid  Phase 


A12(S04)3-i6H20 


A12(S04)3-i6H20  +  A12(S04)3-9H20 

A12(S04)3-9H20 


9H20  +  1:3:12 


A1  (S0„ ) 

A12(S°4)  -9h2° 

1:3-12 


1:3:12  +  Al2(SOa)? 
A12(S04)3 


The  degree  of  hydration  of  aluminum  sulfate  at  250  ,  thought  by  previous 
workers  to  be  A 1^ ( S04 )3 • i8H20  has  been  questioned  by  Horan  and  Skarulis 
li939l>  Hill,  Smith,  and  Ricci  (1940),  and  Smith  (1942).  Horan  and 
Skarulis  were  unable  to  prepare  the  18-hydrate,  and  Smith  determined 
several  points  in  three  different  ternary  systems  in  order  to  check  the 
composition  of  the  hydrate  by  the  method  of  algebraic  extrapolation.  He 


found  the  formula  to  be  A  I- 1  SO,,  -i7H  n. 

THE  TERNARY  SYSTEM  CuS04  -  A12(S04) 

(Smith,  1942) 


H20  AT  25C 


Saturated  Solution  Wt .  % 


CuS04 

A12(S04 

0.0 

27.85 

1 .281 

27  .02 

2.151 

26.37 

3.139 

26.02 

4.464 

25.08 

5.187 

24.65 

Original  Complex  Wt .  % 
CuS0„ 


0.0 

0.785 

1 .496 
2 . 049 
3  -472 
8 


ai2(so4)3 


37  .06 

34- 53 

35- 25 
31  -29 
28 


Wt.  %  A1  (SO  ) 
in  solid  by 
Extrapolation 


52.95 

53  -17 
52.60 

53-03 

( Isothermally 
invariant  point) 


SO 


A1 


ALUMINUM 
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SO 


THE  TERNARY  SYSTEM 

FeS04  -  Al2 

(Smith,  1942) 

( S04 ) 3  -  h2o  at 

25° 

Saturated 

Solution  Wt .  % 

Original  Complex  Wt.  % 

Wt.  %  A1?(S04)3 
in  solid  by 

FeS04 

ai2(so4»3 

FeS04 

A12(S04>3 

Extrapolation 

0.0 

27.85 

0.0 

— 

_ 

0.5447 

27.33 

0.3882 

34.64 

52.77 

1  .268 

26.96 

0.808 

36.4s 

53-12 

2.41s 

26.33 

1  -579 

35.47 

52.73 

3.198 

25.69 

1 .956 

36.27 

52.93 

3-908 

25 .28 

4.41 

26.5 

( Isothermally. 
invariant  point 

THE  TERNARY  SYSTEM  NiS04  -  A12(S04)3  -  H20  AT  250 

(Smith,  1942) 


Saturated 

Solution  Wt.  % 

Original  Complex  Wt .  % 

Wt.  %  A1^(S04) 
in  solid  by 

NiS04 

A12(S04>3 

NiS04 

Al2 (S04 ) 3 

Extrapolation 

0.0 

27  .85 

0.0 

— 

— 

0.846 

27.09 

0.578 

35.29 

52.98 

1  -743 

26.70 

1 .043 

37.07 

52.52 

3.982 

25 .22 

2.170 

37.68 

52.60 

6.023 

23.74 

3.332 

36.75 

52.86 

The  average  value  of  the  hydrate  composition  found  by  Smith  is  52.86  % 
A12(S04>3  in  the  solid.  This  may  be  compared  with  the  theoretical  values 

A12(S04)3-i6H20  =  54.27  %  A12(S04>3 
Al2 ( S04 ) 3  *17H20  =  52.76  %  A 12 ( S04 ) 3 
AI2 (S°4  >3 •l8H2°  =  Si. 34  %  A12(S04>3 

THE  SYSTEM  ALUMINUM  SULFATE  -  LITHIUM  SULFATE  -  WATER  AT  o° 

(Horan  and  Skarulis,  1939) 


Gms.  A 12 ( S04 ) 3  per 

1 00  gms .  sat .  sol . 

Gms.  Li2S04  per 
100  gms  .  sat .  sol . 

Solid  phase 

0.0 

26  .50 

Li2S°4-H20 

1 .90 

25.08 

II 

It 

7.27 

21  .21 

II 

10.48 

18.19 

II 

15-17 

16.83 

15-55 

14-45 

Li2S04-H2°  +  A12<S0( 

16.82 

14.46 

Al2(S04>3.niH2i 

17.76 

13-07 

18.17 

12.92 

II 

21 .56 

7.86 

II 

23.78 

4.64 

II 

25  -74 

2.30 

II 

27  -SO 

0.0 

’Thought  to  be  A 12 ( S04 > 3 ' 1 7H20 


43 


ALUMINUM 


A1 


THE  SYSTEM  ALUMINUM  SULFATE  -  LITHIUM  SULFATE  -  WATER  AT  o° 

(Horan  and  Duane,  194!) 


This  more  recent  work  than  the  above ,, alt  hough  only  m  a  limited  range 
of  concentrations,  shows  the  presence  of  the  double  salt  (Alum?) 

LiAKSO,.  ),-i2H,0  which  is  incongruently  soluble,  and  exists  only  in  con¬ 
tact  with  solutions  of  a  very  limited  range  of  compositions. 


Saturated 

Solution 

Original  Complex 

Wet 

Residue 

Solid 

Phase 

Wt 

.  % 

Wt. 

% 

Wt . 

% 

ai2iso4)3 

Li2S04 

A 12 ( S04 ) 3 

Li2S04 

ai2iso4 

*3 

Li2S04 

16.66 

14.65 

17.96 

18.98 

— 

— 

*1 

I 

16.63 

14.59 

20.06 

17.01 

— 

— 

17.23 

14.11 

22.45 

13  *68 

34-75 

12 .60 

II 

17.31 

13  -94 

23.38 

13-59 

33.82 

12 .66 

II 

17  .85 

13*28 

23.96 

13.10 

37.65 

12.47 

II 

18.05 

13  *02 

22.11 

12  .52 

— 

— 

III 

18.07 

13  .07 

22.62 

12 .16 

— 

— 

III 

18.05 

13-08 

23.91 

11 .18 

— 

— 

III 

*1  =  Li2S04-K20  t  LiAl(S04)2-i2H20 

II  =  LiAKS04)2'i2H20  (Photographs  of  crystals  shown) 

III  =  L i A 1 ( S04 ) 2 ‘ i2fl20  +  A12(S04>3 -mH20  (m  not  determined) 

SOLUBILITY  OF  ALUMINUM  SULFATE  IN  BOILING  SULFURIC  ACID  SOLUTIONS 

(Rylanda  and  Jenkinsoa,  1940) 


The  values  were  read  from 

Gms.  H2S04  per 
too  gms.  solvent 

70 

75 

8o 

85 

90 


graph  given  by  the  authors. 


Boi ling 

Gms.  A12(S0, 

l’3  P 

Point 

100  cc  sol 

Lvent 

1680 

235 

185° 

180 

205° 

120 

2320 

60 

261° 

0 

THE  SYSTEM  ALUMINUM  SULFATE  -  THALLIUM  SULFATE  -  WATER  AT  250 

(Hill,  Smith,  and  Ricci,  19401 


Gms.  T12S04  per  Gms.  A 1 2 ( S0„ ) ^  per 

100  gms .  sat .  sol .  100  gms.  sat.  sol. 


Solid  Phase 


0.0 

27.83  us 

.118 

27.63 

.114 

27 .64 

•  391 

20.37 

1 .341 

9.82 

3-502 

3.343 

4-743 

2  .460 

5.774 

2  .O44 

5.764 

2 . 040 

5  .590 

1  .294 

5.208  (u) 

0.0 

5.218  (s) 

0.0 

Thought  to  be  A1.(S0„ 

_  z  4 

U-17H20 

u  =  From  undersaturation 
s  =  From  supersaturation 


A12(S0  )E-mH20* 

2 *S04 )3 'mfl20  +  T1  Alum 

T1  Alum 


T1  Alum  -f  T1.S0. 

II  ^  H 


ti2so 

^11 


4 


11 


so 


Al 


SO 


ALUMINUM 


THE  SYSTEM  ALUMINUM  SULFATE  -  ETHANOL  -  WATER 


(E.  A.  Gee, 

1946) 

Results  at 

30° 

Wt.  % 

A12(S04)3 

Wt .  %  C2H50H 

Density 

Solid  Fhase 

in 

solut ion 

in  solution 

O.l 

99-8 

0.781 

ai2iso4>3 

.1 

96.0 

•  790 

It 

.1 

95-1 

•  791 

A12(S04)3  +  A12(S04 

.0 

92.6 

.800 

II 

.0 

90.8 

.804 

II 

.0 

83.5 

.824 

II 

.0 

77.5 

.841 

II 

.0 

70.1 

.861 

II 

.0 

69-1 

.863 

It 

.0 

67.8 

.867 

II 

+  A ( SO., )  0 

.0 

66 .4 

.870 

2  41  3 

A12lS04)31O"2^ 

.0 

64.0 

.878 

A127S04)3-i6 

.i 

62  .4 

.881 

II 

.2 

59-4 

.882 

II 

.2 

58.8 

.892 

u 

•3 

56.8 

.898 

It 

•4 

53-5 

.908 

II 

•  7 

51.8 

.913 

II 

1  .0 

49-9 

.919 

II 

1  .4 

46 .0 

.924 

II 

2.8 

40.9 

•  935 

11 

r3-8 

38.1 

•  947 

(Top  layer)  " 

(Two 

layers 

u 

26 .1 

1 .038 

( Bottom  layer  )  " 

(  6.9 

33-0 

0.957 

(Top  layer) 

(Two 

layers 

u 

20.0 

•  990 

(Bottom  layer )  " 

19-5 

15.5 

1 .162 

11 

20.3 

13-0 

1 .186 

11 

22  .5 

8.1 

1 .223 

26 .6 

2 .0 

1  .293 

11 

27.7 

0.0 

1 .302 

it 

)  3  •  1  oll20 


•i6H20 

h2o 
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Results  at  8o° 


Wt.  %  A12(S04)3 

Wt .  %  c2h5oh 

Density 

Solid  phase 

in  solution 

in  solution 

0.9 

98.9 

0.745 

A I2 ( ^04 ) 3 

-7 

92.0 

-759 

•  3 

86.3 

.776 

It 

.1 

83.0 

.783 

It 

.0 

80.0 

-790 

A12(S04 

),  + A12(S04 

f  2.0 

63  -5 

.840 

(Top ) 

Double  layerj^3g>0 

6.9 

1  -345 

( Bottom ) 

II 

„  '  1  •  9 

62.1 

0.848 

(Top ) 

II 

I36.4 

7  .2 

1 .320 

( Bottom ) 

II 

it  r  2 . 0 

60.8 

0.854 

(Top) 

It 

'.32  .8 

9-1 

1 .285 

( Bottom ) 

II 

n  f  2 . 0 

60.5 

0.856 

(Top) 

II 

132.9 

9-0 

1 .280 

( Bottom ) 

It 

n  '3.0 

56.5 

0.860 

(Top) 

II 

132.2 

9-3 

1  .230 

( Bottom ) 

II 

«  '3-4 

52.4 

0.871 

(Top) 

It 

I29.4 

11.5 

1 .210 

(  Bot  t  om  ) 

II 

"  r  4-5 

50.0 

0.903 

(Top) 

II 

1.28.5 

11  -5 

1 .200 

(Bottom ) 

It 

»  r  5.5 

43  -7 

0.912 

(Top) 

II 

I27  .2 

12.8 

1  .152 

( Bottom ) 

II 

11  r  6.6 

44-0 

0.918 

(Top) 

II 

125-0 

14-0 

l  -143 

(Bottom ) 

II 

11  r  8.4 

38.8 

0.964 

(Top) 

II 

I23.2 

15-5 

l  .132 

( Bottom ) 

II 

24.0 

15-3 

1  .131 

II 

17.5 

22.0 

1  .042 

II 

12.3 

31 .0 

0.990 

II 

39.4 

3-5 

— 

II 

42 .2 

0.0 

— 

II 

THE  SOLUBILITY  OF  AMMONIUM  AND  POTASSIUM  ALUM  IN  WATER 

(Schlain,  Prater,  and  Raritz,  1947) 


The  authors  approached  equilibrium  from  both  undersaturation  and  super- 
saturatton  and  temperature  control  was  *  o.i°.  The  authors  plotted  their 

data  dif  fer^rnr/th  read  the  values  below  from  the  smoothed  curves.  The 
tzed  o  p  10i  vol°ST  °VreV1°US  instigators  which  have  been  summar- 

BartS/lT^s.^/sol^M;:  ^  ^  t  ^ 


Ammonium  Alum 


Temp . 


Gms.  per  Mols .  per ' 
1000  gms.  iooo  gms.  Density 
sat.  sol.  sat.  sol. 


0° 

53  -6 

1 0° 

73-4 

2  0° 

102 

250 

120 

35° 

156 

45° 

216 

55° 

296 

65° 

391 

75° 

514 

85° 

692 

imon  i  urn 

Alum  = 

0.0592 

1  -0258 

.0810 

1 -0347 

•113 

1  .0464 

.132 

1 .0521 

.172 

1  .0705 

.238 

1 -0958 

•327 

1 .130 

•432 

1.179 

•567 

1  .241 

.764 

l  -331 

)2ai2(S04 

)2  -24H20 

Potassium  Alum 


tJms .  per 

—  ■  *V - 

Mols .  per 

— s. 

1000  gms . 
sat.  sol. 

1000  gms. 
sat .  sol . 

Density 

54-5 

0.0575 

1 .0283 

76.0 

.0802 

1 .0392 

103 

.109 

1 .0519 

120 

1 61 

.127 

1 .0586 

.170 

1 .0808 

224 

.236 

1.111 

309 

.326 

1  .155 

408 

-430 

1  .215 

541 

738 

•  571 

1  .297 

•  778 

1  .444 

Potass ium 

Alum  =  K2A12 

*S®4  *2  ’2l*B 

SO 


A1 


ALUMINUM 
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EQUILIBRIUM  IN  THE  SYSTEM  ALUMINUM  THALUJM  SULFATE  - 
ALUMINUM  AMMONIUM  SULFATE  -  WATER  AT  250 

(Hill,  Smith,  and  Ricci,  1940) 


SO 


Sat .  Sol .  Wt .  %  Solid  Wt .  % 


T1A1 (S04 )2 

NH4A1(S04)2 

T1A1(S04)2 

nh4akso4)2 

Solid  Fhase 

6.988 

0.0 

66  .20 

0.0 

T1A11S0  >  *12H20 
Solid  Solution 

6.045 

7.23 

62.53 

2  .992 

4-558 

2.039 

55-71 

8.42 

11 

3.387 

3-107 

45-62 

16.31 

11 

2  .387 

4.004 

36.27 

23  .24 

11 

1 .536 

4.780 

24.74 

32.72 

II 

0.689 

5.563 

14-17 

41  -34 

11 

0.0 

6.15 

0.0 

52.31 

NH4A1(S04I2*12H2 

EQUILIBRIUM  IN  THE  SYSTEM  ALUMINUM  THALIUM  SULFATE  - 
ALUMINUM  FOTASSIUM  SULFATE  -  WATER  AT  250 

(Hill,  Smith,  and  Ricci,  1940) 


Sat.  Sol. 

.  Wt.  % 

Solid  Wt . 

% 

Solid  Fhase 

tiakso4>2 

KA1 (S04 )2 

T1A1 (S04 )2 

KA 1 ( S04 ) 2 

6  .989 

0.0 

0.0 

T1AKS0  )  -i2H20 
Solid  Solution 

4 .202 

2 .519 

51  -43 

11 .97 

2  .606 

4 .020 

37  .28 

23  .56 

II 

1 .321 

5 .280 

21  .42 

36.73 

0.403 

6.17 

7.035 

48 .28 

0.0 

6.59 

0.0 

AlK(S04)2-i2H20 

Fart  of  the  quaternary  system  A1KIS0 >2-NH4Fe (S04 >2-H2<?  was  studied  by 
Hill,  Smith,  and  Ricci,  1940  and  showed  a  continuous  series  of  solid 
solutions . 


The  following  systems  have  been  studied  by  Collet  (1949*  at  20° 


System 


Solid  Fhases  Fresent 


Ternary 


JA1 2 ( S04 ) 3 • 1 8H20 ,  A 12 ( S04 ) 3 -Na2S04 • 24H20 , 
Al2 (S04 ) 3-Na2S04-H20  t^SO* •  1  oH20 

Al2(S(V)3"A12(Se04)3'fl20^A12lSe04)3'22H20»  A12(S04,3‘18H2.° 


Quaternary  - 

Al2(S04)3-Na2Se04-H20 


fAl2(S04)3-i8H20,  Al2(Se04)3-22H20,  mixed 
crystals  of  Na2S04'ioH20tNa2Se04'ioH20, 


ai2iso4)3 

Al2 (Se04  >3 


NaoS0„ -248,0, 


‘2^4 
•Na,SeO 


4  22H20 


SeO  ALUMINUM  SELENATE  Al2 (Se04  >3 

Collet  (1949)  studied  the  system  A]2<Se04>  ^Kg^Va^O 
found  the  solid  phased:  Al?(Se04 >3 -22H20,  Ai2*8e^4  3  J  2  4  2  y 

Na  SO  +  H,0.  No  data  are  given,  but  approximate  concentrations  may  oe 
retd  ?rom2 the  diagram  for  the  quaternary  system  Al2(Se04 >3  ♦  Na2S04  H20. 
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ARSENICUM  As 


ARSENIC  As 

Equilibria  in  the  following  systems  have  been  determined 


As  +  Ag 
As  +  Cr 
As  +  Cu 
As  +  Ge 
As  +  Si 
As  +  Cu  +  Ni 


(Owen  and  Rowlands,  1940) 
(Haraldsen  and  Nygaard,  1939) 
(Owen  and  Rowlands,  1940) 
(Stohr  and  Klemm,  1940) 

(Klemm  and  Pirscher,  1941) 
(Koster  and  Mulfinger,  1940) 


ARSENIC  Tri  BROMIDE  AsBr3 

SOLUBILITY  IN  NITROBENZENE 

(Bernstein,  19411 


The  author  studied  the  system  by  thermal  and  conduct imetric  methods. 
The  following  data  were  read  from  the  melting  point  curves  given  in  the 
paper . 


Temp. 

Mole  %  AsBr3  Solid  Phase 

Temp. 

Mole  %  AsBr3 

Solid  Phase 

5° 

1 

c6h5n°2 

5° 

59 

AsBr3 

0° 

10 

11 

10° 

67 

II 

-5° 

19 

II 

15° 

74 

II 

-10° 

26 

II 

2  0° 

80 

11 

-16° 

39 

C6H  NO  +  As'Br 

25° 

87 

II 

-10° 

44 

5  AtBr,  3 

Ca) 

O 

O 

96 

II 

-5° 

48 

II  J 

0° 

52 

II 

Melti 

ng  points  in 

the  system  AsBi\ 

,  +  trinitrotoluene  are 

given  by 

Pushin , 

Nikolic,  et 

al  (1947  and  f 

or  •AstBr3 

+  az,o’benzene 

by  Pushin  ( 

ARSENIC  Tri  CHLORIDE 


Fusion  data  for  the  following  systems  have  been  determined: 


AsC13+  cci4 

AsCl^  +  SiClu  . 

,  3  „  *  J*  (Sisler 

AsCl3  +  GeCl4 

AsCl3  +  SnCl4 

AsCl3+  Diphenylamine  "I 

AsCl3+  o,  m,  p-Toluidine^ 

AsC13  +  Adams ite  J 

AsC13  +  Trinitrotoluene 

Asci3 +  c6hsnr2 
AsC13+  ch3c6h4nh2 


,  Ffahler,  and  Wilson,  1948) 

(Pushin  and  Hrustanovic,  1948) 
(Pushin,  Nikolic,  et  al  1947) 


Cl 


(Pushin,  1948a) 


ARSENICUM  As 
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ARSINE  AsH3 


SOLUBILITY  OF  ARSINE  IN  WATER 

(Soubeiran,  1830;  Strohmeyer;  Wolft,  1986;  Gebert,  1987;  Jung,  1939) 

Soubeiran  reported  the  solubility  to  be  5  volumes  of  AsH3  per  volume  of 
H20,  but  did  not  give  the  method  used  nor  the  purity  of  the  gas.  Stroh¬ 
meyer  found  3  =  0.018,  but  the  small  solubility  was  probably  due  to  a 
large  amount  of  hydrogen  mixed  with  the  arsine.  Wolff  liquified  his 
arsine  using  a  mixture  of  solid  carbon  dioxide  +  alcohol,  and  then  dis¬ 
tilled  it  three  times  at  low  temperatures.  At  20°  Wolff  found  3  =  0.195. 
Gebert  repeated  Wolff's  experiments,  and  concluded  that  Wolff,  along  with 
previous  workers,  was  dealing  with  a  mixture  of  arsine  +  hydrogen.  Gebert 
liquified  the  gas  with  solid  carbon  dioxide  +  alcohol  and  distilled  it 
twice  at  reduced  pressure,  using  liquid  air  to  cool  the  receiver.  Foreign 
gases  were  removed  from  the  solid  by  pumping  at  reduced  pressure.  His 
value  at  20°  is  3  =  0.282  and  is  the  highest  reported.  Jung  solidified 
the  gas  with  liquid  air,  pumped  off  foreign  gases  with  a  high  vacuum  pump, 
and  stored  the  arsine  as  a  solid  until  used.  He  determined  the  solubility 
as  a  function  of  temperature,  and  his  data  were  plotted  and  the  values 
given  below  were  read  from  the  smoothed  curve.  Jung  attributes  the  disa¬ 
greement  between  his  data  and  Wolff's  and  Gebert 's  to  poor  temoerature 
control  on  the  oart  of  the  other  authors,  and  to  some  small  errors  due  to 
their  method'. 


Temp.  3 


0° 

0.42 

5° 

•34 

10° 

•  30 

15° 

.26 

20° 

•23 

25° 

.20 

-  The  solubility  in  0.9  %  NaCl  solution  at.  2"°  is  3  -  0.286 

-  The  solubility  in  water  decreases  as  the  solution  is  made  acidic 

(HC1,  H^FO,),  or  basic  (NaOH).  .  ,  j  1hn  .  . 

-  The^solubi lity  in  solutions  containing  blood  serum  or  egg  albumin  is 

about  the  same  as  the  solubility  in  water. 

-  The  solubility  was  determined  in  hematin  solutions  and  suspensions  0 

red  blood  cells  in  0.9%  NaCl.  .  .  .  ,. 

-  The  mechanism  of  the  arsine  oxidation  in  biological  solutions  is  dis¬ 
cussed  in  detail.  -Gebert  ,  1937- 


The  solubility  is 
tion  by  Wolff  (1936) 


correlated  with  the  amount  of  methemoglobin  in  solu- 
who  also  studied  the  mechanism  of  arsine  oxidation 


Data  for  the  solubility  of  arsine  in  water 
salt  solutions,  ether,  chloroform,  and  some 
Meissner  (1913  > • 


,  blood,  serums,  physiologica 
salt  solutions  are  given  by 


1 


As 


ARSENICUM 


SOLUBILITY  OF  ARSINE 

IN  VARIOUS  SOLUTIONS 

,  NaCl 

Temp. 

1  , 
Bunsen 
Coeff.  £ 

1939  ) 

%  NaOH 

Temp. 

Bunsen 
Coe-f  f .  P 

0.0 

22 

0.228 

2 

20 

0.163 

•  45 

22 

.221 

4 

21 .5 

.149 

2.95 

22 

.178 

4 

20 

.145 

3*9 

22 

.163 

8 

21  .5 

.080 

9-5 

22 

.119 

20 

21.5 

.020 

17-6 

22 

.069 

%  h2so4 

Na  S,0„ 

224 

1  .2 

21 .7 

.223 

1.9 

21 

.206 

6.5 

21 .5 

•  173 

3*8 

20.S 

.192 

%  Glycochol 

NaOH 

0 

22.5 

.211 

0.0 

19 

.262 

1 

22.5 

.187 

•  4 

21 

.216 

2 

22.5 

•  175 

.8 

21 

.179 

4 

22 

•  137 

.8 

20.5 

.180 

10 

22 

.113 

2 

21  .5 

.163 

Jung  (1939)  gives  the  solubility  of  arsine  in  cattle  and  pig's  blood 
under  varying  conditions  of  time,  added  materials,  dilution,  etc.,  and 
also  summarizes  the  results  of  other  authors. 


H 


ARSENIC  Tri  IODIDE  Asl3 
Melting  point  data  are  given  for: 


I 


AsI3  +  I 
AsI3  +  Naphthalene 
AsI3  +  Phenanthrene 


(no  compounds)  Montignie, 


>  Fushin,  1948a 


1941 


ARSENIC  TRIOXIDE  As,0,  0 

Margulis  (1947),  and  Margulis  and  Gane  (1947)  extracted  As2CL  with 
water  and  found  that  their  results  could  be  explained  on  the  existence 
of  two  forms  of  As203  existing  in  the  sample.  The  amount  extracted  de¬ 
pended  upon  the  number  of  previous  extractions  and  the  amount  of  solid 
at  the  start . 


SOLUBILITY  IN  WATER  AT  250 

(Garrett,  Holmes,  and  laube,  1940) 

The  As  03  was  recrystallized  and  washed  with  conductivity  water  many 
times.  An  average  of  eight  determinations  showed  the  solubility  to  be 
0.1035  ±  .008  mols.  per  1000  gms .  water  (2.047  gms .  per  1000  gms .  water) 
Ihree  determinations  using  a  recrystallized  and  sublimed  product  the 
same  value.  These  results  agree  well  with  those  of  other  investigations 


As 


ARSENICUM 


50 


SOLUBILITY  OF  ARSENIC  TriOXIDE  IN 

(Garrett,  Holmes, 

HYDROCHLORIC  ACID 

and  Laube,  16401 

SOLUTIONS  AT  2s0 

Gms .  HC1  per 

Gms .  As203 

Gms .  HC1  per 

Gms .  As203 

looogms .  H20 

per  looogms.  H20 

1000  gms .  H20 

per  1000  gms  H20 

0.0 

2.047 

75.86 

1 .622 

1 .466 

1 .986 

94-82 

1 .614 

2.991 

1 .988 

105  .8 

1 .592 

3.756 

1 .998 

115  -6 

1 .468 

11.09 

1 .962 

125  -8 

1 -52S 

25  .64 

1 .879 

136.8 

1 .563 

36.47 

1 .812 

158.6 

1 .822 

37.75 

1 .818 

178.7 

1  -939 

55-62 

1 .672 

295  -4 

9.79 

SOLUBILITY  OF  ARSENIC  TriOXIDE  IN 

(Garrett,  Holmes, 

SODIUM  HYDROXIDE 

and  Laube,  1940) 

SOLUTIONS  AT  2s0 

Gms.  NaOH  per 

Gms .  As203  per 

Gms .  NaOH  per 

Gms .  As203  per 

1000  gms .  H20 

1000  gms .  H20 

1000  gms.  R20 

1000  gms .  H20 

0.0 

2.047 

28 .1 

12.89 

l  .200 

2  .447 

36.09 

15.92 

2.801 

3.050 

40.09 

17.88 

4.013 

3  .466 

60.06 

23-9 

8.002 

5.10 

80.42 

32  .2 

12.00 

6.63 

120.0 

41  -5 

20.13 

11-33 

240.0 

83.9 

ARSENIC  Tri  SULFIDE  As2S3 

Montignie  (1941a)  heated  the  following  mixtures  to  about  300°  and  ex¬ 
amined  the  residue  for  possible  reaction  products: 


As2S3  +  MgO 
As  $  +  Bi-O-i 
As2S3  +  HgO 


As2S3  +  FbO 
As2S3  +  MoO. 
As2S3  +  HgS 


Au 


GOLD  Au 


Tronev  and  Bondin  (1937)  determined  the  rate  of  solubility  of  powdered 
gold  in  potassium  cyanide  solutions  under  varying  conditions  of  tempera¬ 
ture  and  pressure.  Increased  nitrogen  pressure  over  the  solution  had 
practically  no  effect,  but  the  velocity  of  solution  at  i3°  increased  with 
increased  pressures  of  air  up  to  50  atmospheres,  and  then  became  constant 
(In  one  hour,  100  cc  of  1%  KCN  solution  dissolved  41%  of  a  1  gm.  sample 
of  gold)  Under  these  conditions  225  mg.  oxygen  were  dissolved  in  100  cc 
of  solution.  At  50°  the  optimum  pressure  was  not  attained.  At  50  atm. 
pressure  the  rate  of  solution  increased  steadily  with  temperature. 

The  effect  of  ozone  and  oxygen  on  the  solubility  of  gold  in  cyanide 
solutions  has  been  studied  by  Flaksin  and  Sine Ini kova ,  1939- 


Flaksin  and  Shabarin  (1940)  give  data  for  t 
silver  and  gold-copper  alloys  in  solutions  of 
ous  concentration,  alone  and  in  the  presence 


he  solubilities  of  gold- 
potassium  cyanide  of  vari- 
of  hydrogen  peroxide. 


AURUM  Au 


SOLUBILITY  OF  GOLD  IN  THIOUREA  SOLUTIONS 
(Flaks in  and  Kazhuchcva,  1941) 


100  cc  of  each  solution  was  used.  P  = 

Powder  G 

=  Granular 

L  =  Leaf 

Solution  Composition 

Time 

in  Hours 

Mg.  Au  at 
Start 

Mg.  Au  in 
Solution 

0.5*  Thiourea 

6 

10.09  (P) 

0.0 

"  + 

"  + 

1%  h2so 

0.06*  H202 

6 

6 

10.50  (F) 
10.20  (P) 

0.3 

0.32 

"  + 

1*  H2S04  +  0.06* 

h2o2 

6 

10.12  (F) 

10.12 

"  + 

II 

48 

10.12  (G) 

4-53 

It 

It 

II 

48 

M 

O 

O 

O 

r-* 

1  .60 

0.3*  Thiourea 

II 

II 

10 

9.80  (L) 

0 .40 

1%  Thiourea 

II 

II 

48 

9.70  (L) 

1  .87 

2%  Thiourea 

II 

II 

48 

10.12  (L) 

2.80 

0.5*  Thiourea 

II 

II 

6 

11  .i3  ( L) 

0.95 

"  + 

1*  HC1 

II 

6 

5.86  (L) 

0.60 

"  + 

1*  HNO 

1*  NaOH 

II 

6 

5.48  (L) 

0.45 

"  + 

II 

6 

11.18  (L) 

0.02 

"  + 

0.1*  Ca  l  OH  )  _ 

It 

6 

10.68  (L) 

O.16 

"  + 

0.5%  H2S0U+  0.03%  H~05 

14 

10.23  ( G ) 

4.13 

"  + 

1*  h2so 

II 

14 

10.12  (G) 

4.30 

"  + 

2%  H2so; 

II 

14 

10.22  (G) 

4.05 

Tetra  Ethyl  Saccharato  Di  GOLD  (C2HS )2Au02C(CH0H )4C02Au (C2H5 >2  CH 

The  compound  is  0.2%  soluble  in  water  at  room  temperature.  (Gibson 
and  Weller,  1941 ) . 


SOLUBILITY  OF  AIR  IN  WATER 

Determinations  of  the  solubility  of  air  in  water  have  *been  made  by 

andSFmJl8^5)’  1 1  ’  ’  winkler  (1901,  1904,  1921)  and  Rakestraw 

and  Emmei  ( 1 93  7  > .  Bunsen's  values  are  15-20*  smaller,  and  Dittmar's 

W?nkW27S%  lan?er  !ha"„the  results  ^iven  belw,  which  are  those  of 
from  these904’  ^  '  Wl"kler's  earlier  values  (1901)  differ  slightly 


Temp. 

0 

Volume  *  02  in 
dissolved  gas 

Temp. 

8 

Volume  *  02  in 
dissolved  gas 

0° 

S° 

10° 

15° 

20° 

0.02918 
.02568 
. O2284 

.02055 

.01868 

34.91 

34.69 

34-47 

34.25 

34.03 

22° 

*22° 

25° 

30° 

0 . 01801 

•  0179 

.01708 

.01564 

33-95 

33-82 

33.6o 

Rakestraw  and  Emmei  (1937). 


AIR 


AIR 
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SOLUBILITY  OF  AIR  IN  SULFURIC  ACID  SOLUTIONS 

(Bohr,  1910;  Tower,  1906) 

The  results  are  in  cc  of  air  (measured  at  o° ,  760mm)  dissolved  in  1  cc 
of  solution. 


Bohr 


Tower 


Gm.  Equivalents 


Temp.  H 

2S0^  per  liter 

cc  N2 

cc  02 

Total 

Moles  H2S04 

cc  Air 

of  Solution 

per  1000  gms.  H20 

20.90 

0  0 

.0156 

0.0310 

0.0466 

10.0 

0.0162 

20 .9° 

4.9 

.0091 

.0195 

.0286 

15.0 

.0100 

20. 9° 

8.9 

.0072 

•  0155 

.0227 

jgo  25.0 

. 00644 

21  .2° 

10.7 

.0066 

.0143 

.0209 

40.0 

.00526 

21 .1° 

20.3 

.0049 

.0119 

.0168 

92.0 

•00555 

21 .5° 

24.8 

.  0048 

.0103 

.0151 

500.0 

.0072 

20.8° 

29.6 

.0051 

.0117 

.0168 

20.90 

34-3 

.0100 

.0201 

.0301 

21 . 1° 

35-8 

.0129 

.0275 

.0404 

Christhoff  (1906)  found  the  solubility  of  air  in  95.6%  H  SO^  (d  = 1.839) 
at  200  to  be  0.01703  cc  (measured  at  20° ,  760  mm)  per  cc  of  solution. 


Kobe  and  Kenton  (1938)  determined  the  solubility  of  air,  alone  and 
mixed  with  carbon  dioxide,  in  a  solution  of  Na2S0^  +  H^O^.  See  note  on 
page  89  •  The  data  are  found  on  page  95s. 

The  solubility  of  air  in  liquid  chlorine  at  1-7  atm  pressure  is: 


Temp  ° 

13 

-30 

0.30 

-  2 

.32 

+30 

•37 

(Roessler  and  Hasslacher) 


SOLUBILITY  OF  AIR  IN  SEA  WATER 


Fox  (1909)  gives  equations  for  the  solubility  of  oxygen  and  nitrogen  in 
sea  water  with  varying  temperatures  (o°-28°)  and  Cl  content  (o°-20 
parts  of  Cl  per  1000  parts  H20). 

Dittmar  (1884)  studied  the  composition  of  ocean  waters  throughout  the 
world,  at  the  surface  and  at  various  depths.  He  reports  the  average 
solubility  of  air  in  sea  water  to  be  as  follows: 

Temp.  P  Vol.  %  02  in  Dissolved  Gas 


0° 

0.02378 

34  -40 

5° 

.02108 

34  -24 

10° 

.01892 

34-09 

15° 

.01717 

33-93 

20° 

.01572 

33.78 

25° 

.01449 

33.62 

30° 

.01344 

33  -47 

35° 

.01253 

33-31 

For  further  data  on  the  solubility  of  air  in  liquids  see  pp.  364,  365 
For  data  on  the  solubility  of  air  in  acetone,  see  page  587* 
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AIR 


AIR 


Data  are  given  for  the  solubility  of  air  in: 

CH30H,  C2Rs0H,  (C2Hs)20,  CHC13,  C2HsN02,  C6H6  -  (Angstrom,  1888). 

C2H50H,  C^H^,  Kerosens,  Turpentine ,,  Oil  of  Lavender  -  (Robinet,  1864). 

-  (Dolezalek,  1910). 

C2H3C1  dissolves  about  three  times  as  much  air  as  does  water  (at  110) 

-  (Jenkins  and  Shorthose). 

SOLUBILITY  OF  AIR  IN  ETHYL  ETHER 

(Christoff,  1912) 


Temp. 

IS 

0 

0.290 

10 

.277 

15 

.271 

The  solubility  of  air  in  blood  was  determined  by  VanSlyke  and  Neil  (1924) 
SOLUBILITY  OF  AIR  IN  FATt3  AND  OILS 

(Schaffer  and  Haller,  1948(11)  (Sc hmid t -Nie lsen,  1927(2))  (Van  Slyke,  1939(3)) 


ft.  cc  of  air  (measured  at  o° ,  760  mm)  dissolved  in  1  cc  of  oil. 

X? =  cc  of  air  (measured  at  o° ,  760  mm)  dissolved  in  1  gm.  of  oil. 

Temp.01  j8  ft'  Vol.  %  n 

in  dissolved^ gas 


Oil  or  Fat 


1  Butter  Oil 
1  n 

1  Lard 

1  Cottonseed  Oil 
3  Olive  Oil 

2 

2  it 

2  Cottonseed  Oil 

2  11 

2  Linseed  Oi 1 

2  n 

2  Corn  Oil 

^  it 

2  Mineral (Transformer) 

II 

2  Cod  Liver  Oi 1 

2  11 

2  Herring  Oil 
2  11 


Oil 


40 

60 

40 

40 

19 

20 

50 

20 

50 

20 

50 

20 

50 

20 

50 

20 

50 

20 

50 


1 .01 
0.96 
.88 
•87 

.0759 


For  further  data  on  the  solubility  of  air  in 


•50 
.6l 
0.50 
.64 
1  .01 
1 .04 
0.47 
.64 
.84 
.81 
•96 

.90 

•59 
•  57 


28.7 

15.7 
32  .4 
16.2 
19.1 
10.0 

29.6 

11.6 

30.6 

30.5 

21 .8 

23.5 

10.8 


boron  b 


oils,  see  Vernon,  1907 


No  compounds  are  fonna  * u 

(Cuei Heron,  1944).  6  system  Boron  +  Boron  Tribromide 


BORON  Tri  BROMIDE  BBr 

3 

FUSION  POINTS  IN 


Temp.°  Gms.  BBr  per 
100  gms .  mixture 


~  5-7 
-17.1 
-38.9 


0.0 

25.0 

60.5 


the  system  boron  tribromide 

•  Cue  i  Heron,  1944) 


-  bromine 


(Selected  Data) 


Solid 

Fhase 

Temp ,° 

Gms.  BBr  per 

Solid 

too  gms.  mixture 

Fhase 

Br2 

II 

It 

-60.1 
-53.0 
'47  .5 

80.0 

91 .0 

100.0 

8r2+  BBr 
BBr 

II 

Br 


B 


BORON 
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C1  BORON  Tri  CHLORIDE  BC13 

FREEZING  POINTS  IN  THE  SYSTEM  BORON  TRICHLORIDE  -  SULFUR  DIOXIDE 

(Martin,  1945) 

Sulfur  Dioxide  is  practically  insoluble  in  Boron  Trichloride,  and  Boron 
Trichloride  is  soluble  in  Sulfur  Dioxide  up  to  9.9  mol.  %. 


Mol.  %  BC13 

Freezing 

Points 

Mol.  %  BC13 

Freezing 

points 

BC13  in  S02 

S02  in  BC13 

BC13  in  S02 

- - — N 

S02  in  B( 

0.0 

-76.0 

— 

49-3 

-78.0 

- — 

2.1 

-76.8 

— 

59-8 

-78.2 

107  .3 

3-8 

-77-1 

— 

70.5 

-78.0 

106.7 

9-9 

-78.0 

— 

79-7 

-78 .1 

108.3 

19-8 

-78.0 

— 

93  -8 

-78.2 

— 

29.6 

40. 1 

-78.0 

-78.1 

-108.1 

100.0 

108.3 

FREEZING  POINTS  IN  THE  SYSTEM  BORON  TRICHLORIDE  -  PHOSGENE 

(Martin  and  Faust,  1949) 

(Selected  Data) 


Mole  %  BC13 

Temp. 

Solid  Phase 

Mole  %  BC13 

Temp.  Solid  phase 

0.0 

-132  -5° 

coci2 

45  -8 

-128.0°  bci3 

12 .2 

-135-0° 

II 

75-3 

-115.0°  " 

25 .6 

-142  -3° 

coci2+  BCI3 

100.0 

-107-3°  " 

FREEZING  POINTS  IN  THE  SYSTEM  BORON  TRICHLORIDE  -  HYDROGEN  SULFIDE 

(Martin,  1945) 


This  system  is  similar  to  the  system  BF  -  H2S.  It  contains  A  lti 
compound  whose  melting  point  is  -35.3°  an^  stable  over  a  large  range 
of  concentrations.  The  curve  is  quite  flat  at  the  maximum. 

(Selected  Data) 


Mol.  %  BC13 

Temp.  °C 

Solid  phase 

Mol.  %  BC13 

Temp  °C 

0.0 

-85.4 

H  S 

H2S+  BC1  -H2S 

50.0 

-35-3 

2 . 0 

"93-9 

80.0 

-44.4 

9-7 

-48.1 

bci  -h2s 

99-9 

-108.8 

25  .2 

-41  .2 

^11 

100.0 

-107.9 

Solid  Phase 
BC1,  -  H2S 

3u  * 

BC1  -H.S+  BC1 
BC13 


FREEZING  POINTS  IN  THE  SYSTEMS  BORON  TRICHLORIDE  -  METHYL  CHLORIDE 
AND  BORON  TRICHLORIDE  -  ETHYL  CHLORIDE 

(Martin  and  Hicks,  1946) 

(Selected  Data) 


With  Methyl  Chloride 


With  Ethyl  Chloride 


Mol.  %  BC1  Temp.  °C  Solid  Phase  Mol.  %  BC13  Temp.  °C  Solid  Phase 


0.0 
29-8 
51 .8 
75-5 
100.0 


-97.1 
-112 .5 
-125.1 
-115.0 
-107-6 


CH  Cl 

3  II 

CH-C1  +  BC1, 
JBCL. 

11  J 


0.0 
14-3 
40 .0 
55-0 

66.7 

72.8 
100.0 


-138.2 
-143  -9 
-121  .2 
-ll6.6 

-115-8 
-116.3 
-107  .2 


C2H5C1  2BCI, 
C.H-C1+C2HsC1*  ' 
C^H5C1-2BC13 

”  +bci3 

C-H-Cl'aBCl, 

BC13 
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FREEZING  POINTS  IN  THE  SYSTEMS  BORON  TRICHLORIDE  -  PROPYL  CHLORIDE  C1 
AND  BORON  TRICHLORIDE  -  ISOPROPYL  CHLORIDE 

(Martin  and  Humphry,  1947) 

(Selected  Data) 


With 

Propyl  Chloride 

With 

Isopropyl  Chloride 

.  %  bci3 

Temp.  °C  Solid  phase 

Mol.  %  BC1 

3  Temp.  °C 

Solid  Phase 

0.0 

-122.3  C,H7C1 

0.0 

-117.7 

i  -C.,H7C1 

25 .1 

-131.9  " 

6.4 

-118.5 

i-C3H7Cl+  3: 
3:1 

42  .4 

-141.8  CH-Cl+BCl, 

19.7 

-107.3 

64-5 

-120.5  BC1 

25  .0 

-105 .0 

II 

100.0 

-107.0  " 

34-6 

-106.0 

II 

59-6 

-111.9 

II 

70.7 

-114.7 

3:1 +  BC1_ 

89.9 

-109.4 

BC1  J 

100.0 

-107  .2 

II  3 

3:1  = 

(i  -C3H7C1)3 

•BC13 

BORON  Tri  FLUORIDE  BF3  F 

SOLUBILITY  IN  n  -  PENTANE 

(Cade,  Dunn,  and  Hepp,  1946) 

Values  read  from  curves  given  by  the  authors.  Solubilities  are 

expressed  in  cc  of  BF  (at  o°C,  1  atm  pressure  BF  )  Per  gram  of  normal 

_  3 

Pentane.  At  constant  partial  pressure  of  BF3 ,  the  solubility  in 

n  -  pentane  is  a  minimum  at  about  70°. 


Total  Pressures 

66° 

in  atmospheres 

49 

93° 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

1  .6 

0.8 

3-4 

5.0 

6.7 

8.9 

11.7 

2.3 

3-7 

5-3 

7.0 

9.0 

0.6 
2.1 
3-8 
5  .8 

FREEZING  POINTS  IN  SYSTEMS  OF  BORON  TRIFLUORIDE 

(Booth  and  Martin,  19421 
(Selected  Data) 


With  Methyl  Chloride 


•  %  BF3 

Temp.  °C 

Solid  Phase 

0.0 

-  96.7 

CH  Cl 

41  .2 

-116  .8 

3 

II 

65.5 

-144.8 

CH  Cl  +  BF. 

83.3 

-134.0 

3  BF,  3 

100.0 

-126.7 

.,3 

With  Hydrogen  Chloride 


...  %  bf3 

Temp.  °C 

Solid  phase 

0.0 

-113.1 

HC1 

9-8 

-120.2 

II 

20.3 

-124.1 

It 

37.8 

-126 .9 

II 

60.0 

-141  .2 

II 

72.3 

-134.2 

HC1  +  RF 

89.7 

-130.5 

BF  3 

100.0 

-127.0 

11 3 

B 
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With 

Nitrous 

Oxide 

With 

Sulfur  Dioxide 

.  %  bf3 

Temp.  °C 

Solid  phase 

Mol.  %  BF3 

Temp .  °C 

Solid  phase 

0.0 

-  91 .1 

n2o 

0.0 

-  73-5 

so2 

40.0 

-109.8 

II 

22  .3 

-  84.7 

li 

76.6 

O 

DO 

PO 

r- 1 

1 

N.O  +  BF, 

38.0 

-  97  .2 

SO,  +  SO, ‘BF 

87 .1 

-132.3 

BF, 

50.0 

-  96.0 

SO  L-BP, 

100.0 

-126.8 

II  ^ 

79-8 

-106  .8 

11  d 

95  .2 

-128.6 

SO,  'BF,  +  BF. 

100.0 

-126  .8 

Booth  and  Walkup,  1943  report  the  freezing  points  of  the  following 
mixtures : 


BF^  +  CF2C12  (Ffactically  completely  immiscible) 

BF^  +  CF-^Cl  (Partially  miscible  at  freezing  points,  liquids  miscible 
at  higher  temperatures). 

BF3  ■(-  CF^  (Partially  miscible  at  freezing  points,  liquids  miscible  at 
boi li ng  poi nts  ) . 

BF3  +  FF3  (Eutectic  at  21.5  mol.  %,  -163.5°,  no  evidence  of  compound 
formation )  . 

BF,  +  FOF,  (Evidence  is  found  for  the  compound  F.PO'BF. ,  M.F.  about 


BF3  +  FSF3  (Eutectic  at  16.0  mol.  %,  -  151.2°,  no  compounds  formed). 

BF,  +  SOF,  (1:1  compound  is  formed,  M.F.  -140.8° )• 

3  ^ 


FREEZING  POINTS  IN  THE  SYSTEM  BORON  TRIFLUORIDE  -  PHOSGENE 

(Martin  and  Faust,  1949) 

(Selected  Data) 


Mol.  %  BF3 

Temp. 

Solid  Phase 

Mol.  %  BF3 

Temp.  Solid  phase 

0.0 

-132.5 

C0C1, 

50.0 

-134.3  1:1  (F.P.) 

15  -3 

-138.0 

11  * 

60.4 

-142 .3  1:1+  bf3 

23  .2 

-143-0 

C0C12  +  2:1 

80.7 

-133-0  bf3 

33-3 

-137-0 

2:1  (F.P. ) 

100.0 

-127  -6 

38.4 

-138.0 

2:1  +  1:1 

ill  =  2C0C12 

•BF3  1:1 

=  C0C12-BF3 

F.P.  =  Freezing  point  of  compound. 

BORON  OXIDE,  BORIC  ANHYDRIDE  B203 

SOLUBILITY  OF  BORIC  ANHYDRIDE  IN  NITRIC  ACID  SOLUTIONS  AT  30° 

(Trombe,  194  2) 


_  system  B203  -  HN03  -  H20  at  30 
The  solubility  decreases  slowly  to 


The  author  draws  a  diagram  of  the 
does  not  give  any  numerical  data.  —  -  - 

minimum  of  0.6%  at  30%  HNO, ,  and  then  remains  practically  constant  at 
0.95%  to  60%  HN0V  whence  it  increases  fairly  rapidly  to  a  maximum 
25%.  At  this  point  the  solution  has  the  composition  R203  ^2^  U3 
(about  91%  HNO.).  The  solubility  then  decreases  up  to  100%  HNU3 . 


but 

a 
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The  following  systems  have  been  investigated: 

B203  +  FbO  (McMurdie ,  1941)  <4  compounds':  1:4,  1J2,  4:5.  2:1). 

"  (Shartsis,  Spinner,  and  Smock,  1948)  (Surface  tensions). 

B203  +  MgO  (Toropov  and  Konovalov,  1940)  (3  compounds':  1:1,  2:1,  3-i) 
(and  also  M.  A.  Knight,  1942). 

B203  +  ZnO  +  Si02  (Ingerson,  Morey,  and  Tuttle,  1948). 

B203  +  BeO  +  Li20  (Mazelev,  1940)  and  (Menzel  and  Sliwinsi,  1942). 
B203  +  BaO  (Levin  and  MacMurdie,  1949). 

BORON  OXIDE  HYDRATE,  BORIC  ACID  H3B03  See  also  p  215 

SOLUBILITY  OF  BORIC  ACID  IN  WATER 


( Bias  dale 

and  Slansky,  1989) 

Gms .  H3BC3 

Gms.  H3BC3 

Gms.  H3BC3 

t° 

per  1 00  gms . 

t° 

per  100  gms . 

t° 

per  100  gms 

Sat . Sol . 

Sat .  Sol . 

Sat . Sol . 

0 

2.70 

40 

8.17 

75 

17.40 

5 

3-14 

45 

9.32 

80 

19.06 

10 

3-52 

50 

10.23 

85 

21 .01 

IS 

4.17 

55 

11-54 

90 

23-27 

20 

4.65 

60 

12.96 

95 

25.22 

25 

5.43 

65 

14-42 

1  00 

27.53 

30 

6-34 

70 

1.5.75 

’103.3 

29  .27 

35 

7.19 

'Boiling 

point 

SOLUBILITY  IN  WATER 

(Benrath,  1942) 

Temp. 

Gms .  H3B0 
1 00  gms .  sa 

3  per 
t.  sol 

Temp . 

Gms.  H3B03  per 
100  gms .  sat .  sol . 

110° 

120° 

126° 

138° 

1410 

1450 

1520 

31 .0 

35.-2 

39-2 

45-7 

47.9 

49-4 

56.5 

1600 

1660 

1720 

176° 

179° 

181  0 

* 

63  .4 

70.6 

77  .6 

85 .0 

92 .0 

100.0  * 

Its  incongruently 
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OH 


SOLUBILITY  OF  BORIC  ACID  IN  50%  SULFURIC  ACID  SOLUTION 

(Batsoer,  19381 


Temp. 

Gms .  H3B03  per 
100  gms.  sat.  sol. 

Gms .  H2S04 
100  gms .  sat 

35° 

1 .68 

50 

45° 

2  .30 

50 

55° 

2  .74 

50 

65° 

3-38 

50 

A  solution  saturated  with  H3B03  and  MgSO^'H^O  and  containing  50%  H2S04 
has  the  following  composition: 


Temp. 

Gms.  H3B03  per 

Gms.  MgS04  per 

Gms .  H2S04 

100  gms .  sat .  sol . 

1 00  gms  .  sat .  sol . 

1 00  gms .  sat 

35? 

2 .02 

3*75 

50 

45° 

2.33 

3  -75 

50 

55° 

2  .86 

3  -75 

50 

65° 

3-71 

3-75 

50 

Data  for  the  system  H3B03  +  NaCl  +  H20  at  -20°.  -io°,  to°,  20°  and  250 
is  given  by  Falkin  and  Goloshchapov  (1939* •  The  eutectic  occurs  at  -21 .4° 
and  the  saturated  solution  contains  22.9%  NaCl  and  1.45%  H3B03- 


SOLUBILITY  AND  PARTITION  COEFFICIENTS  OF  BORIC  ACID 
IN  ETHER  -  WATER  MIXTURES 

(Bachelet,  Cheylan,  and  LeBris,  1947) 


0.073  gms .  dissolve  in  100  gms .  Anhydrous  Ether  at  120 . 

„  H  H  11  "  of  Ether  saturated  with  water  at  14°- 

0  •  1 

_  _  c  i>  " 

0.10 


II  II 

II  II 


0.14 


11  I'  »  containing  7.2  gms  •  UC^lNC^) 

11  11  11  "  11  6.6  " 

Partition,  Coefficients 


•6H^  0  at3 1 6° 
1 8° 


10  cc  of  water,  containing  the  listed  amounts  of  boric  acid  were  shaken 
with  100  cc  of  ether  saturated  with  water. 

Partition  Coefficient 

0.035 
0.024 
0.025 
0.028 
0.038 

0.05  gms.  H  B03  are  contained  in  100  gms.  of  a  saturated  solution 
furfural  at  250  (Trimble,  1941 >• 

Melting  point  data  are  given  for  the  following  systems: 


Temp. 

Gms .  HjBO. 

12° 

0.36 

14° 

0 .2 

14° 

0.072 

14° 

0.072 

15° 

0.34 

H3B03  +  Glucose 

H3B03  +  Galatose 

H  B03  +  Tartaric  Acid 

H  B03  +  Resacetophenone 

H  B03  +  Gallacetophenone 

H^BO  +  Resorcylic  Aldehyde 

H3BCL  +  2  Acetyl -1  Naphthol  (3>t 
3  3 


(No  compounds 


(4:1  compound 

(4:1 

(3:1 


Mehta  and  Kantak  (1946) 


Neelakantam,  Narayanan, 
and  Sitaraman  ( a  947  >  • 
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Ba  BARIUM  Ba 

The  binary  systems  Ba  +  BaCl  and  Ba  +  BaBr2  have  been  investigated  by 
Cnbicciotti  and  Thurmond  (1949)-  The  results  show  limited  solid  solu¬ 
tions  between  the  metal  and  its  salts. 


AsO  BARIUM  ARSENATES  Ba3(As04)2,  BaflAsO^ ,  BaH4(As04)2,  Ba (H3As207  >2 

EQUILIBRIUM  IN  THE  SYSTEM  BARIUM  OXIDE  -  ARSENIC  PENTOXIDE  -  WATER  AT  17° 

(Guerin,  1938) 

This  system  was  first  studied  by  Hendricks  (J.  phys .  chem.  30,  248-53 > 
(1926);  (Vol .  I,  p.  130))  at  30°.  He  reported  the  existence  of  these 
compounds:  3BaO'As  0- 'xH_0  (Ba_ (AsCL  )2 *  xH20),  2BaO'As2CL  ‘3H20  (BaHAs04 
:H20),  and  B^O- As205 -4H20  (BaH^  (  As04 )2 •2H20  ).  The  solid  phases  were 
identified  by  wet  residue  analysis  and  microscopic  examination,  but  the 
analytical  results  presented  do  not  justify  assigning  the  formula  BaO 
•As..Oe  *4H  0  to  the  third  solid. 

Guerin  reports  five  compounds:  3Ba0,As205  1  x  H20,  aBaO'As^^  ‘3H20, 
Ba0-As205-3H20  (BaH4 (As04 )2 ’H20) ,  Ba0-As205 *2H20  (BaH4 (As04 )2  ) ,  and 
Ba0‘2As205 -3H20  (Ba (As20?H3 )2 ) .  Thus  he  agrees  on  the  existence  of  the 

3:1  :x  and  2:1:3  compounds,  finds  the  1:1  compound  in  two  hydrated  forms 
(•3  +  • 2 ),  but  not  the  hydrate  found  by  Hendricks  ( *4 )  ,  and  finds  a  new 
compound  1:2:3.  The  compositions  of  the  compounds  found  by  Guerin  were 
fixed  by  wet  residue  analyses  on  many  mixtures,  and  the  tie  lines  con¬ 
verge  sharply  in  all  cases.  Equilibrium  was  approached  from  undersatur¬ 
ation  by  prolonged  agitation. 

The  results  of  the  two  authors  on  the  solubilities  of  the  3:1 :x  and 
2:1:3  compounds  agree  moderately  well  in  solutions  containing  less  than 
20%  As2(L  by  weight,  as  do  the  listed  compositions  of  the  isothermal 
invariant  point  involving  hydrated  As.,(L  . 

In  Guerin's  work,  the  compound  1:1:3  was  found  to  be  wholly  metastable 
with  respect  to  the  compound  1:2:3.  The  invariant  point  1:1:3  +  1:1:2 
+  solution  coincides  with  that  of  the  stable  1:1:3  +  1:2:3  +  solution 
and  the  slope  of  the  1:1:2  solubility  curve  differs  but  slightly  from 
that  of  the  1:1:3  compound.  It  is  therefore  possible  that  the  solubil¬ 
ity  curve  of  the  1:1:2  compound  is  merely  the  approximate  metastable 
extension  of  the  solubility  curve  of  the  1:1:3,  and  that  the  apparent 
extrapolation  of  the  tie  lines  to  the  composition  1:1:2  is  coincidental 
and  caused  by  lack  of  equilibrium  along  the  curve,  evaporation  of  water 
during  sampling  of  wet  residues,  etc. 
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AsO 


Data  of  Guerin,  1938 


(Ave 


•  As205 

Gins .  BaO 

100  gms 

per  100  gms . 

Density 

pH 

t  .  sol . 

sat . sol . 

0.0 

2.92 

1 .038 

— 

2.895 

1 .037 

— 

2.91 

1  .039 

— 

2.61 

1 .030 

— 

1 .98 

1  .022 

— 

1 .92 

1 .024 

— 

1 .60 

1  .019 

— 

0.66 

1  .004 

0.001 

•  375 

1 .002 

■  006 

•  013 

1  .0 

9.2 

.006 

.012 

1 .0 

9.2 

)  .025 

.031 

1 .0 

8.4 

•  033 

.035 

— 

8.4 

•  053 

.050 

— 

6-3 

.156 

.111 

— 

5-8 

.296 

.218 

— 

5  .2 

1 .24 

•  75 

1 .021 

4 .6 

2.32 

3-72 

1.051 

3  -6 

6.78 

4 .08 

1 .094 

3.Q 

12.27 

7.20 

1 .208 

2.8 

13.66 

7.82 

1 .230 

2.7 

15.13 

8.32 

1 .255 

2.5 

19.08 

10.71 

1  -353 

2  .3 

23.63 

12.53 

1 .441 

2.0 

24-44 

13-12 

1 .450 

2 . 0 

25.14 

13.53 

1 .481 

l  .9 

27  •  60 

12.59 

1 .502 

1  -5 

30.28 

11  .68 

1  -554 

1  .4 

33.59 

11  .27 

1 .576 

1 .2 

38.41 

10.56 

1 .636 

42 . 01 

9-93 

1 .691 

43-80 

9.48 

1 .725 

45  -10 

9.32 

1 .750 

46 . 04 

9.23 

1 .762 

1:1:2 

46.63 

8.89 

1 .772 

47 .60 

8.87 

1 .802 

1! 

52.05 

7  .45 

1.850 

fl 

It 

56.07 

6.03 

1 .904 

57.88 

5  .42 

1 .941 

59.70 

4.80 

1 .970 

6l  .52 

4.15 

1 .984 

66.56 

2.65 

2.077 

46 . 02 

8.82 

1 .765 

46.15 

4-30 

1.605 

46  .90 

2.15 

1 .572 

50.48 

0.35 

1 .602 

55  -71 

.15 

1 .734 

59.38 

.13 

1 .819 

61  .36 

Traces 

1  .868 

67.84 

— 

2 . 061 

71  .72 

— 

2.172 

71  -96 

— 

2.181 

Solid  phase 


Ba(0fl)2-8H20 


3 : 1  •  x 


3:1 


:  x  +2:1:3 
2:1 :3 


1:1:3 


1 : i \2  -  Metastable  (1:1:3  ?) 


1 :2:3 


As205-4H20 
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BARIUM  BROMIDE  BaBr2 


Br 


SOLUBILITY 

OF  RaBr 

IN  WATER 

(Benrath  and  Lechner,  1940; 

Beorat  b,  1941) 

Gms .  BaBr2  per 

100  ribs. 

Temp . 

Solid  phase 

Sat.  Sol. 

h2o 

-22 .6  0 

46.6 

BaBr.-  2H20f 

25° 

50.0 

100.0 

BaBr2 ■ 

2H20 

30° 

50.6 

102  .5 

»l 

35° 

50.9 

103.8 

50° 

52.5 

110.5 

75° 

54-7 

120.7 

M 

100° 

56.9 

132.0 

II 

110° 

58.3 

140.0 

II 

113° 

58.5 

141.0 

BaBr  -2H,0  + 

8a  Bt  , 

120° 

130° 

59-4 

59-9 

146  .3 
149.4 

BaBr,- 

h2c 

150° 

61 .4 

159.0 

II 

i6o° 

62  .2 

164.5 

II 

170° 

62.5 

166.6 

II 

195° 

64.6 

179.5 

II 

210° 

65  -4 

189.0 

II 

225° 

65.8 

192.5 

II 

250° 

68.8 

220.1 

II 

260° 

70.2 

235.8 

It 

270° 

70.7 

241  .2 

II 

280° 

72  .4 

256.5 

It 

290° 

74  -8 

296. s 

II 

310° 

76.6 

327.0 

II 

320° 

78  .2 

358.5 

II 

337° 

80.6 

415.0 

II 

3420 

81.5 

440.0 

II 

350?0 

83 .0 

484 

BaBr„ -H„0  + 

BaBr, 

372° 

84 . 0 

525 

BaBr. 

415° 

85.0 

566 

II 

2 

hOriII"KIU;i  IN  THE  SYSTEM  BARIUM  BROMIDE  -  BARIUM  CHLORIDE  -  WATER 

(Benrath  and  Lechner,  1940) 


Sol n 1 5  on 


'Wt.  % 

BaCl, 

Wt.  % 
BaBr2 

X 

.  27.0 

0.0 

0.0 

22  .8 

6.90 

17.49 

22  .4 

8.16 

20.4 

21  .7 

9.37 

23 .3 

17.86 

17.03 

40.2 

12.95 

26.8 

59.2 

10.44 

31 .9 

68.2 

9-55 

34.2 

7i  -5 

9.12 

35.4 

73-1 

8-35 

36.3 

75  -3 

6.17 

41 .3 

82 . 1 

4  .28 

44.2 

87.8 

3-31 

46.6 

90.8 

— 

— 

91  -5 

2.70 

47.4 

92  .5 

0.0 

50.0 

100.0 

m 

Density 

X 

Results 

at  25 

31  -4 

1  -323 

29-4 

1 .338 

3  -42 

28.6 

1  .351 

1  -45 

28.3 

1 .361 

1 .47 

25.3 

1 .400 

2.51 

21  .9 

1  .498 

4.52 

20.4 

1  .560 

9.01 

19.46 

1.588 

14.33 

18.92 

1.614 

28 . 1 

18.94 

1 . 606 

31 .2 

17.65 

— 

41.2 

16. 8q 

1 .696 

50.6 

16.13 

1 .731 

76.4 

16.00 

— 

— 

16.10 

l  -730 

93.0 

16.50 

1  -734 

— 

Sol  id 


m 

Compos i t i on 

BaCl2-2H  0 

1  -97 

Solid  Solution 

2  .24 

II 

2.17 

II 

2.12 

II 

2.34 

II 

2.47 

II 

2.56 

II 

2  .20 

II 

2  .20 

II 

1  .90 

II 

2.15 

II 

2  .48 

II 

— 

S.S.  I  +  S.S. 

2.11 

Sol  id  Solut i on 

— 

BaBr2-2H20 

Ba 


BARIUM 


62 


Br 


Soluti on 

Solid 

Wt.  % 
BaCl2 

Wt.  % 
BaBr2 

X 

m 

\ 

Density 

*- 

X 

m 

Composition 

Results 

at  50° 

30.5 

0.0 

0.0 

26  .4 

1 .328 

— 

— 

BaCI  -2fL0 

25-7 

7.13 

16  .29 

25.3 

1  .363 

1 .05 

2.00 

Solid 

Solution 

I 

21 .0 

15.08 

33.5 

23.4 

1 .412 

3-73 

2.93 

M 

18 .21 

20.1 

48.6 

22 .1 

1 .488 

3-77 

3.18 

II 

15  -22 

25  .8 

54.3 

20.5 

1  .525 

6.72 

2.94 

II 

10.37 

35-8 

70.8 

17.57 

1.641 

30.0 

3.65 

II 

9.11 

38.5 

74.8 

16.80 

1 .678 

32.8 

3 .48 

II 

3-65 

48.9 

90.4 

14.50 

1  .801 

68.7 

3 .09 

II 

— 

— 

95.5 

14.30 

— 

— 

— 

S.S. 

I  +  S.S. 

II 

1  -34 

5i  .9 

96.5 

14.35 

1  -797 

82  .2 

2 .85 

Solid 

Solut ion 

II 

0.0 

52.5 

100.0 

14.92 

1 .803 

— 

— 

BaBr2  '2H20 

Results 

at  75° 

33  -4 

0.0 

0.0 

23 .1 

1 .422 

— 

— 

BaCl  -2Ho0 

31  -5 

2.89 

6.06 

22 .7 

l  -437 

O.03 

2 .25 

Solid 

Solution 

I 

29-3 

6.34 

13.19 

22 . 1 

1  -457 

1  -99 

2 .22 

II 

26.5 

11 .09 

22  .7 

21  .0 

1  .489 

0.34 

2.20 

II 

25.O 

13  -46 

27 .4 

20.7 

1  -SOS 

1 .22 

2 .25 

II 

21.7 

19.03 

38.0 

19.50 

1  .552 

3-59 

2.35 

II 

19-17 

22 .6 

44.8 

19.03 

1.562 

5 .00 

2.11 

II 

17.70 

26 .2 

50.9 

l8.01 

1.6ll 

7-53 

2.05 

II 

16.30 

28.7 

55-2 

17.50 

1.635 

9-57 

2 . 08 

II 

15.24 

30.7 

58.5 

17.05 

I.661 

11.60 

2.39 

II 

12  .47 

36.1 

67 .0 

15.75 

1  .718 

27  -5 

3.16 

II 

11  .15 

38.8 

71 .0 

15.10 

1  -757 

31-  -7 

3.29 

9.58 

42.3 

75  .2 

14.73 

1  .772 

33-1 

2 . 14 

7  .26 

45-3 

81 .4 

14.08 

1  .818 

46  .2 

2 .46 

II 

6 .46 

46.8 

83.6 

13-77 

1  .843 

47-8 

2.13 

II 

6.16 

47-9 

84  -5 

13  -40 

— 

59-0 

3.38 

5 .00 

49.1 

87.3 

13  -51 

1  -855 

57  .2 

2.74 

4.36 

50.8 

89.1 

13-01 

l  .894 

85  .2 

2.15 

II 

3-95 

Si  -3 

90.1 

12.98 

— 

90.2 

2 .28 

S.S. 

I  +  S.S. 

1 .61 

53  -5 

95.8 

13  -30 

1  .889 

95  -9 

2 .20 

Solid 

Solution 

II 

0.0 

54.7 

100.0 

13  -67 

1  .890 

— 

— 

BaBr2  '21120 

Results 

at  ioo° 

36 .7 

0.0 

0.0 

19.93 

1 .508 

— 

— 

BaCl2 -2H  0 

I 

35-3 

2  .44 

4 . 62 

19-49 

1  .530 

0.83 

1 .89 

Solid 

Solution 

31  -2 

8.55 

16.13 

18.79 

1 .561 

2.59 

1 .87 

28  .2 

13.30 

24.9 

18.04 

1 .593 

6.03 

2.65 

22.7 

21.7 

40  .2 

16.97 

1 .657 

9.91 

2.54 

17.69 

30.4 

54.7 

15.40 

1 .752 

14.08 

1 .97 

11.74 

40.7 

70.8 

13.67 

1 .860 

27 .4 

2 .52 

7  -47 

48.8 

81.1 

12 .17 

1 .968 

56.7 

3.03 

6 .46 

50.3 

84  -5 

92 .5 

12.00 

II.60 

1  -977 

61 .7 

2 .60 

S.S. 

I  +  S.S. 

II 

2  .26 
0.0 

55-3 

56.9 

94.5 

100.0 

11.97 

12.53 

2 .016 

1  .998 

93  -5 

2 .45 

Solid  Solution 
BaBr2 '2H20 

II 

x  =  mols .  BaBr2  per  mol.  of  water  free  salt  mixture, 
m  =  mols.  H20  per  mol.  of  water  free  salt  mixture. 
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EQUILIBRIUM  IN  THE  SYSTEM  BARIUM  BROMIDE  -  CADMIUM  BROMIDE  -  WATER 

(Benrath  and  Lechner,  1940) 


Gms.  CdBr2  per 

Gms .  BaBr2  per 

Density 

Solid  phase 

100  gms • sat .sol . 

,ioo  gms  .  sat .  sol . 

Results  at  25 

52.9 

0.0 

1 .785 

CdBr2  4H20 

49.6 

4  .21 

1.814 

M 

45-0 

11.76 

1  .878 

ft 

41 .2 

19.31 

1 .983 

It 

40.0 

25  .9 

2 . 040 

CdBr  -4H20  +  CdBr2 

39-6 

26 .7 

2 .165 

CdBr 

38.1 

29-4 

2 .167 

It 

37  .4 

31  -5 

2  .257 

It  II 

37.4 

32.7 

2.295 

CdBr  +  1:1:4 

36.4 

34-9 

2  .312 

CdBr  ‘BaBr  ’4H20 

36.5 

34-6 

— 

II 

34.4 

36.1 

2  .303 

II 

31.1 

38.7 

2  .300 

II 

30.2 

39.3 

2 .300 

1:1:4  +  BaBr2 '2H20 

30.9 

38.2 

2  .259 

BaBr2 -2H20 

24.6 

40.6 

2.115 

II 

14.15 

44-1 

1 .917 

II 

7.46 

46.8 

1 .803 

II 

0.0 

50.0 

1  -734 

II 

Results  at  30° 

56  .2 

0.0 

1 .873 

CdBr  -4H20 

49.3 

9-53 

1  -937 

I!  2 

44-3 

18.52 

2.056 

II 

43  -4 

20.7 

2.095 

CdBr  -4H,0  +  CdBr. 

43-5 

20.6 

2  .093 

C^Br2 

40.6 

24-7 

2.132 

II  2 

.38.0 

29.7 

2  .205 

II 

37-3 

31.8 

2.253 

II 

36.6 

35-0 

2-353 

CdBr2  +  1:1:4 

34-9 

36.1 

2.334 

CdBr  -BaBr  -4H.,0 

31  -5 

39.1 

2  .311 

30.7 

39-3 

2  .293 

1  :i  :*4  +  BaBr  -2H  0 

30.3 

39-4 

2.277 

BaBr  -2H_0 

24-3 

40.7 

2.119 

2,.  2 

17.68 

43-0 

1  .983 

It 

8.91 

46.6 

1 .852 

II 

0.0 

50.6 

1 .745 

II 

59-2 

56.4 
52.7 
46.6 

47.3 
40.9 
40.0 

37.1 

36.5 

36.4 

36.3 

33 .2 
31 .0 

25 .4 

16.49 

15.02 

6.57 

0.0 


Results  at  350 


0, 

.0 

1 .966 

CdBr  -4H  0 

3. 

■34 

1 .991 

2 11  2 

7 

■36 

2.016 

CdBr_ 

17 

.46 

2.038 

„  2 

15, 

.67 

2.060 

II 

34 

•  9 

2.127 

II 

25, 

.6 

— 

II 

31  , 

•  9 

2.260 

II 

34 

.8 

2.344 

II 

35  , 

•  5 

2.379 

It 

35 

38 

39 

•  4 
.0 

•5 

2.366 

2-335 

2  .321 

CdBr2  +  1  ;i  ;4 
CdBr2-BaBr  -4H  0 
1  :i  :4  +  B-  rr  '*2H_0 

40 

43 

■  9 
.8 

2.152 

1  -972 

BaBr2-2H20 

II  ^ 

44 

•  5 

1 .946 

II 

48  , 

.0 

l  .831 

II 

50 

•  9 

l  .756 

II 

Br 


Ra 
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Gms  .  CdBr2  per  Guts.  BaBr2  per 

100 gms.  sat.  sol.  100 gms.  sat. sol.  Density  Solid  phase 


Bi- 


Results  at 

O 

O 

60.8 

0.0 

1 .963 

CdBr, 

51.8 

9.87 

2.017 

it  2 

44.6 

19.11 

2.086 

It 

40.8 

24 . 6 

2 .142 

It 

37.6 

31.6 

2.289 

II 

36.6 

37-1 

2.470 

CdBr  +  1:1  *.4 

37.0 

37-0 

2.471 

^  11 

36.7 

37  -3 

2.467 

CdBr  *BaBr  0 

36.1 

37  -5 

2.470 

^  n  *  * 

35-6 

38.0 

2.453 

11 

34.3 

38.8 

2 .434 

11 

33-0 

39-9 

2.421 

1  :i'-.4  +  BaBr  ’2H20 

31  -5 

40 .2 

2.363 

BaBr  '2H  0 

23.7 

4i  -9 

2.188 

^11  ^ 

15-74 

45-0 

2 .042 

II 

3-90 

50.5 

1 .867 

II 

0.0 

52  .5 

1 .803 

II 

Results  at 

75° 

61  .2 

0.0 

2.047 

CdBr 

52  .4 

9-59 

2 .066 

II 

45-6 

18  .46 

2.127 

II 

40.5 

26.7 

2  .227 

11 

37-9 

33-9 

2  .442 

II 

37  -8 

38.9 

2.650 

CdBr2  +  1:1:4 

37-1 

39-6 

2 .642 

CdBr  •RaBr2,(|H20 

36.7 

40.0 

2.639 

II 

35-9 

40.4 

2.637 

1:1:4  -t-  BaBr  ‘2H2< 

34-8 

40.7 

2 .586 

BaRr2 ‘2H20 

22.5 

43-9 

2  .211 

1 1 

15.82 

46.8 

2.070 

II 

7  -42 

50.9 

1 .971 

0.0 

54-7 

1 .890 

II 

Results  at  ioo° 


61.4 

0.0 

2.110 

56.7 

5 .66 

2.128 

51  -9 

11 .32 

2.153 

40.3 

28.7 

2.326 

38.8 

40.1 

2.860 

38.7 

40 .6 

2.862 

37  .2 

41  -0 

2.790 

22  .2 

42.9 

2.316 

12.26 

50.5 

2.084 

6.59 

53  .2 

2.007 

0.0 

56.9 

1 .999 

CdBr 

it  2 


II 


CdBr  +  1:1:1 
CdBr,  ’BaBr  'fLO 
1:1:1  +  BaBr2-2H20 
BaBr  ^fLO 

ft  2 


II 
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BARIUM  RROMATE  Ba(Br03)2 


EQUILIBRIUM  IN  THE  SYSTEM  BARIUM  BROMATE  -  BARIUM  CHLORATE  -  WATER  AT  250 


Solution 

(Ricci 

- N 

and  Smiley, 

1944)  „  , .  , 

Solid 

* 

Wt.  % 

Wt.  % 

Dens ity 

Wt.  % 

Wt.  % 

Composition 

BaiBr03 )2 

Ba(C103)2 

Ba ( Br03 

)2  Ba (C103 )2 

0.791 

0.0 

1 .001 

100.0 

0.0 

Ba ( Br03 ,2Hp0 

.609 

1 .292 

1 .011 

95  .2 

0 .26 

Solid  Solution 

•  553 

2.304 

1.016 

95 .1 

.40 

.491 

4.850 

1  -043 

94-9 

.61 

.446 

7  .019 

1 . 060 

92  .4 

3-1 

•  423 

9.370 

1.9851 

90.2 

5-3 

.402 

10.50 

1 .0951 

84.6 

10.8 

II 

•  347 

14.41 

1.1311 

78.0 

17.3 

•  347 

14.56 

1.1321 

73  -5 

21 .9 

.310 

16.83 

1 .151 

71-5 

23  .7 

tl 

.282 

18.07 

1.165 

59-2 

36.0 

M 

.249 

19.53 

1  .i78i 

52.0 

43  -2 

II 

.235 

20.50 

1 .186 

46  .4 

48.6 

II 

.207 

21  .72 

1 .202 

39-2 

55-7 

II 

.176 

22 .91 

1 .2ogi 

32  .5 

62  .4 

II 

.145 

23 .85 

1 .2171 

24.O 

70.7 

II 

.112 

24.87 

1 .2271 

19  .2 

75-5 

II 

.078 

25.87 

1 .242 

13 .0 

81 .6 

II 

.057 

26.51 

1  .241 i 

5.7 

88.8 

II 

0.0 

27.54 

1 .249 

0.0 

100.0 

Ba(C103)2-H20 

*By  extrapolation 

i 

=  Interpolated  value 

SOLUBILITY  OF  BARIUM  BROMATE  IN  POTASSIUM  CHLORIDE  SOLUTIONS  AT  250 

(Keefer,  Reiber,  and  Bisson,  1940) 


KC1 

- - - ^ - 

Mols .  per  Girts  .  per 

1000  gms.  H20  1000  gms.  H20 


Ba(Br03  >2 

Mols .  per  Gms .  per 

iooo  gms .  H20  iooo  gms .  H20 


0.0 

0.0 

0.02008 

1  -497 

.04019 

2.996 

.06034 

4  -498 

.08050 

6 .001 

.1007 

7.507 

0.02008 

7.895 

.02135 

8.395 

.02233 

8.780 

.02330 

9.161 

.02416 

9.499 

.02483 

9.762 

SOLUBILITY  OF  BARIUM  BROMATE  IN  GLYCINE  SOLUTIONS  AT  25° 

(Keefer,  Reiber,  and  Bisson,  1940) 


Glycine 

- - - - 

Mols.  per  Gms.  per 

iooo  gms.  H20  iooo  gms.  H20 


0.0251 

1 .88 

.0503 

3.78 

•  0755 

5.67 

.1008 

7.57 

Ba(Br03)2 


Mols .  per 
iooo  gms.  H20 

o . 02045 
.02081 
.02113 
.02150 


Gms .  per 
1000  gms .  H20 

8 . 041 
8.182 
8.308 
8-454 


BrO 


Ba 
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CH  BARIUM  2,  4d i  NITRO  PHENATE  Ba[C6H3  (N02  )20]2 

BARIUM  2,  4di  NITRO  CRESYLATE  Ba[C6H,(CH^)?No!),(fl, 

Note:  02  3  2  2  J2 

Fastac  and  Lecrivain  (1948)  determined  the  approximate  solubility  of 
the  salts  by  making  up  mixtures  with  water  in  varying  proportions,  heat¬ 
ing  until  the  salt  was  dissolved,  and  then  cooling  to  the  desired  temperr 
ature.  By  noting  in  which  tubes  there  were  no  crystals ,. and  those  in 
which  there  were,  the  solubility  was  known  within  limits. 

At  15° >  between  0.25  and  0.5  wt .  %  Barium  2,  4-diNitro  Cresylate 
dissolve  in  water. 

At  40,  between  1.0  and  2.0  wt.  %  Barium  2,  4-diNitro  Phenate  dissolve 
in  water. 

At  150,  between  0.5  and  1.0  wt.  %  Barium  2,  4-diNitro  Phenate  dissolve 
in  water. 


CH  BARIUM  ANTHRACENE  SULFONATES  BaCl4HgS206  ,  Ba (Cl4H9S03  )2 

SOLUBILITIES  IN  WATER 


(Pederov  and 

Lodygin,  1942) 

20° 

100° 

Anthracene 
Sulfonic  Acid 

Formula 

Gms .  salt 
100  gms  .  sat . 

per  Gms.  salt  per 

,  sol .  *ioo  gms  .  sat .  sol 

a  - 

Ba(C14H9S03)2'3H20 

0.0706 

0.8128 

0  ~ 

Ba(C14H9S03)2  CH20?) 

.0196 

.0787 

1  ,5  ' 

Ci4H8S2°6Ba-i+H20 

.3667 

.8480 

1,8“ 

II 

•  0599 

.3170 

2,6  _ 

Ci4H8S2°6Ba'5R2° 

•0457 

.0946 

2,7  - 

Ci4B8S2°6Ba‘6B2° 

.9019 

6.7200 

BARIUM  CHLORIDE  CaCl2 

SOLUBILITY  OF  BARIUM  CHLORIDE  IN  WATER 


(Benrath  and  Lechoer, 

1940) 

Gms .  BaCl_ 

Gms . 

BaCl2 

;mp. 

per  100 

g"S-  Solid 

phase 

Temp. 

per  100  gms . 

Solid  phase 

Sat.  sol. 

- s. 

Water 

Sat.  sol. 

Water 

25° 

27 .0 

37.0  BaCl2 

•2H20 

1800 

R0.8 

68.9 

BaCl2-H20 

30° 

27.7 

38.3 

II 

200° 

41 .2 

70.1 

35° 

28.5 

39-3 

II 

230° 

43-1 

75-7 

50° 

30.5 

43  -8 

II 

250° 

45-9 

84  .8 

75° 

33  -4 

50.2 

11 

270° 

50.1 

100.5 

BsCl« 

11  z 

100° 

36.7 

57.1 

II 

275° 

50.0 

100.0 

107° 

37-4 

59-7 

"\Meta- 

300° 

49-9 

99-8 

120° 

38.3 

62.1 

"/stable 

330° 

49-4 

97-6 

150° 

38.9 

63 .6  BaCl2 

•h2o 

370° 

0.0 

0.0 

The 

transition 

BaCl2’2H20^=^BaCl2 

•h2o 

occurs  at 

about  1020 

The 

transition 

BaCl2-H20  BaCl2 

occurs  at  about  270 

n  ^ -  ..  "Z  ZZ  TTT  TTo" 

A.  IIV  ~  —  — - ^  ~  ^ _ _ _ _ _ _  , 

The  transition  BaC  V2H205=^  BaCl2  *H20  occurs  at  101. 94°  ±  -°5° 
(Collins  and  Menzies,  J.  phys.  chem.  40  379.  (1936)). 
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SOLUBILITY  OF  BARIUM  CHLORIDE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Bddy  and  Menzies,  1940) 

Note': 

The  authors  used  small  closed  vessels  containing  about  one  gram  of 
solvent.  The  D20  had  a  purity  of  99.4%,  determined  from  its  freezing 
point.  Including  corrections  for  the  volume  of  water  in  the  vapor  phase, 
the  authors  estimate  the  accuracy  of  each  determination  at  1%.  The  ex¬ 
perimental  results  were  plotted  and  the  authors  read  the  following  round¬ 
ed  values  from  the  curve.  The  original  data  are  given  as  mols .  of  salt 
per  55.51  mols.  of  solvent. 


Gms .  BaCl2 

Temp.  P61"  100  Rms  •  Solid  Fhase 

^ - s 


h2o 

d2o 

0 

5 

31 .2 

32.3 

22.3 

23.6 

BaCl<2020 

^•2Do0 

It  2 

10 

33  -5 

24.9 

It 

15 

34-6 

26.5 

It 

20 

35.8 

27.7 

It 

25 

37.1 

29.1 

II 

30 

38.1 

30.3 

II 

35 

39-4 

31  -9 

It 

40 

40.8 

33  .2 

It 

45 

42.1 

34-5 

II 

50 

43  -3 

36.0 

II 

55 

44-8 

37-3 

It 

60 

46  .2 

38.6 

It 

65 

47-7 

40.1 

It 

70 

49-4 

41  -4 

It 

75 

50.8 

42.7 

It 

80 

52.5 

44-0 

It 

85 

54.2 

45-5 

It 

90 

55  -8 

46.9 

It 

93-3 

57.1 

47.6 

BaCl_<2H20 

-D20 

Gms 

.  BaCl2 

Temp. 

per 

100  gms. 

Solid  Fhase 

^ - 

V. 

h2o 

d2o 

95 

57-5 

47-8 

BaCU<‘2?2° 

100 

59-4 

48.3 

„  '2D2° 

102  :i 

60.0 

— 

BaCVH^O 

105 

60 .2 

49-0 

BaCl0-^  'H2O 

110 

60.8 

49-5 

"  -d2o 

115 

61 .4 

50.0 

II 

120 

62 .1 

50.6 

It 

125 

62.7 

51 .2 

It 

130 

63  -3 

51  -7 

II 

135 

63-9 

52.3 

II 

140 

64.8 

53-0 

II 

145 

65.6 

53  -8 

It 

150 

66 .4 

54-5 

It 

155 

67  .3 

55-3 

It 

160 

68.1 

56.1 

II 

165 

68.9 

56.8 

II 

170 

70.0 

57-7 

It 

175 

71 .0 

58.5 

It 

180 

72 .1 

59-4 

It 

Cl 


The  transition  BaCl„  -2H  0  - v  r,h  -h  n  _l  h  n  * 

-d  BaCl3-2D320^BIE2-D202+  8°0  at2* ‘°  °CC"r  “ 


(Novoselova,  Danilevicb,  and 

Ti  khonora, 

Gms.  per 
sat . 

/ - - - 

1 00  gms . 
sol . 

'v _ 

Solid  Fhase 

Gms .  per 
sat . 

1 00  gms . 
sol . 

BeCl2 

BaCl2" 

'BeCl2 

BaCl2" 

0.0 

4.92 

10.27 

16.17 

21.15 

27.17 

15.66 

6.03 

1  .04 
0.25 

BaCI  -2H,0 

ti  2 

It 

II 

It 

28.56 

35.40 

43  -36 

43  -71 

43  .63 

Trace 

It 

It 

tl 

0.0 

Solid  Fhase 


BaCl2-2H20 


BaC12'2H20+  BeCl2-4H,0 


BeCl2-4H20 


Ba 
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EQUILIBRIUM  IN  THE  SYSTEM  BARIUM  CHLORIDE  -  CADMIUM  CHLORIDE  -  WATER 

(Benratb  and  Lechner,  1940) 


Cl 


Gins.  CdCl2  per 

Gins .  BaCl2  per 

De  ns  i  t  y 

1 00  gins  .  sat .  sol . 

100  gins  .  sat .  sol. 

Results 

at  250 

54-9 

0.0 

1 .788 

52.9 

3.00 

1 .815 

52.8 

3.38 

1 .820 

52.5 

3-95 

1 .814 

43-2 

7.85 

1  -737 

39-4 

9.89 

1.706 

33 .1 

14.25 

1 .640 

27  .7 

18.40 

1 .606 

27 .0 

18.89 

1  .602 

26.2 

19-53 

1  -599 

24.8 

20.0 

1 .583 

21 .3 

22.0 

1 .550 

18.30 

23  -5 

1 .528 

17.27 

24-3 

1 .518 

13  .52 

26.6 

1  -494 

13.39 

26.7 

1  -495 

12 .56 

26.8 

1  .480 

11 .56 

26.7 

1  .465 

6.31 

27.0 

1  .386 

5  -35 

27 .0 

1  .370 

0.0 

27.0 

1  .303 

Results  at  30° 


56  .2 

54-2 
51  -2 
47-8 
36.6 
31  -4 

26.9 
26.4 
24-1 
20.0 
15  .46 
14-10 
9.90 
6 .26 
0.0 


57-3 

55.2 
54-9 

52.3 
40.1 
31  -7 
26  .3 
24.O 
21  .0 
16.60 
15.15 
10.44 

4  .86 
0.0 


0.0 

0* 

00 

3  -22 

l  .859 

4-36 

1 .814 

6.01 

1  .770 

12.62 

1  .665 

16.26 

1 .635 

20.0 

1 .620 

20.4 

1  .618 

21 .6 

l  .596 

22.6 

1  .576 

26.6 

1.527 

27.4 

1  .520 

27.5 

l  .449 

27  .6 

l  .396 

27.7 

l  .313 

Results 

at  350 

0.0 

1.858 

3  -23 

1.886 

3  .35 

1 .877 

5-54 

1 .808 

10.89 

1 .707 

16.87 

1  .652 

21 .5 

1 ,636 

22  .6 

1.618 

24  .2 

1 .586 

26 .8 

1 .556 

27-9 

1 .550 

28.1 

1 .469 

28.2 

1 .383 

28.5 

1 .319 

Solid  Phase 


2CdCl2 ,5H20 

It 

2CdCl2 ‘5H20  +  2:1:5 
2CdCl2-BaCl2-sH20 


It 

II 


2:1:5+  1  *.l  -4 

CdCl2-BaCl2-4H20 


II 

It 

It 

1  :i  ‘.4  +  BaCl2 -2H20 
BaCI  -2H,0 

2,i  2 

II 
It 
It 


2CdCl2-5H20 
2CdCl  -5H20  +  2:1 :s 
2CdCl2'BaCl2-5H20 


2:1  :s  +  1  •  1  '-4 
CdCl2-BaCl2-4H20 


It 


It 


1  :i  ‘.4  +  BaCl2 -2H20 
BaCl,-2R20 

2m  2 


CdCl  -H,0  (Metastable) 
2  ^  „ 

CdCl2-H20  +  2:1 :s 

2CdCl2-BaCl2-5H20 


2:1  :s  +  1  :i :4 
CdCl,-BaCl2‘4H20 

^  It 


1:1:4  +  BaCl2 -2H20 
BaCl2‘2H20 


6g 
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Gins .  CdCl2  per  Gms .  BaCl2  per  Density  Solid  phase 

a  oo  gms  .  sat .  sol .  1  oo  gms  .  sat .  sol . 


Results 

at  50° 

57.2 

0.0 

1 .853 

CdCl2-H20 

55.1 

3.38 

1  .890 

II 

54.3 

52.9 

4.86 

5  -53 

1 .903 
1.883 

CdCl2  -rLO  +  2  :i  :s 
2CdCl  -Bad  -sILO 

40.0 

12.80 

1 .750 

II  ^ 

34.5 

16.95 

1.719 

II 

27  .2 

23  .2 

1  .699 

II 

26.1 

24.5 

1  .699 

2:i:5  +  i:i  *.4 

24.9 

25.3 

1 .681 

CdCl2-BaCl2-4H20 

22  .4 

26.8 

1 .670 

II 

20.7 

27.7 

1 .660 

II 

17.91 

29.6 

1  .639 

1  :i  :4+  BaCl2  '2H20 

l6.08 

29.9 

1 .604 

BaCl2  '2H20 

5.17 

30.1 

1  -40S 

II 

0.0 

30.5 

1  .328 

II 

Results  at  750 


58.0 

55.3 

0.0 

3-90 

1  .908 

1.942 

CdCl2-H20 

II 

52.8 

7.64 

1  .986 

II 

52.6 

8-53 

l  .998 

CdCl2  'HO  +  2:1:5 

51 .6 

41.1 

9.09 

15.73 

l  -994 

1  .880 

2CdCT2-BaCl  -5fL0 

11  ^  ^ 

30.6 

24  -4 

1.836 

11 

27.1 

29.2 

1 .846 

11 

27.1 

29.7 

l  .850 

2:1:5  + 1:1:4 

20.3 

23.9 

30.0 

31  -5 

l  .850 
l  -833 

CdCl2-BaCl  -4fL0 

22.7 

32  .2 

1  .822 

1:1:4  +  BaCl_  *2H,0 

20.5 

32.7 

1.764 

BaCI  -2fLO 

14.55 

32.7 

1  .628 

2fJ  2U 

9-57 

32.7 

1  .542 

II 

0.0 

33-4 

1 .422 

II 

Results  at  ioo° 


59.2 

56.7 

54-0 

50. 7 

46.7 
36.5 

30.8 

28.9 
28.0 
28.0 
28.9 

22.3 
19.16 
10.34 

3  .46 

O.o 


0.0 
3-47 
6.90 
12.44 
15-45 
23  .8 
30.5 

34.i 

34- 9 

35- 0 
35.0 
35-1 

35.3 
35-7 

36.3 

36.7 


1  -993 

CdCl  -HO 

2  .  OO4 

II 

2  .028 

II 

2.090 

CdCl  -HO  +  2-i 

2 .064 

1  .989 

2CdC?2-§aCl 2-sH20 

2 .021 

II 

2.078 

2:1  :s  +  1  :i  :3 

2.066 

CdCl  -BaCl  '2H  0 

2.065 

2  2 

11  ^ 

2 .065 

1  ‘.1  :3  +  BaCI  -2fL0 

1 .936 

1  .848 

BaCl2-2H;o  2 

M 

1  .672 

II 

1  *550 

II 

1  .508 

II 

Cl 


Ba 
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Cl 


EQUILIBRIUM  IN  THE  SYSTEM  BARIUM  CHLORIDE  -  SODIUM  CHLORIDE  -  WATER  AT  20° 

(Bezuglyi  and  Kutsakov,  19391 

The  data  agree  well  with  those  of  Schreinemakens  and  de  Baat  and  of 
Frecht  and  Wittgen,  and  of  Rudorf  (Vol.  I,  p.  159),  but  not  with  those  of 
Dicapua  and  Bertoni  (Vol.  I,  p.  160). 


Gins .  BaCl2  Gms .  NaCl  Solid 
per  100  gms  .  per  100  gms  .  phase 
sat .  sol .  sat .  sol . 

16.89  7-8  BaCl2,2H20 

10.04  19-5  " 

6.51  18.52  " 

INVARIANT  SOLUTIONS  IN  THE 

(Yana 


Gms.  BaCl2  Gms.  NaCl  Solid 

per  100  gms  .  per  100  gms  .  phase 

sat.  sol.  sat.  sol. 

4.17  21.23  BaCl2’2fl20 

3.07  24.59  BaCl2 '2H-0+  NaCl 

1.65  25.28  NaCl 

SYSTEM  BaCl2  -  KC1  -  NaCl  -  H20 

Lieva,  1947) 


Gms .  per 

100  gms . 

sat.  sol. 

Temp. 

x''1 

- - 

- 

Density 

Solid  Phases 

KC1 

NaCl 

BaCl2 

0° 

12 .64 

9.17 

6 .60 

1  .237 

KC1+  NaCl  +  BaCl2-2H20 

25° 

15  -94 

8.77 

7  .14 

1 .262 

50° 

18.74 

7.91 

8.87 

1  .295 

SOLUBILITY 

OF  BARIUM  CHLORIDE 

IN  ALCOHOL  SOLUTIONS  AT  20° 

(Grinberg  and  Zemlyakova,  1948) 


System 


Gms.  per  100  gms.  sat.  sol.* 


BaCl2  in  50%  alcohol  5-io 
BaCl2'2H20  in  50%  alcohol  5-82 
BaCl2  in  50%  alcohol  saturated  with  benzene  5-43 
BaCl2-2H20  in  50%  alcohol  saturated  with  benzene  5*82 
BaCl2  in  50%  alcohol  saturated  with  chloroform  6.02 


BaCl2'2H20  in  50%  alcohol  saturated  with  chloroform  6.82 
'Each  figure  is  the  average  of  several  determinations. 

EQUILIBRIUM  IN  THE  SYSTEM  BARIUM  CHLORIDE  -  DIOXANE  -  WATER  AT  250 

(Bogardus  and  Lynch,  1948) 


Gms.  BaCl2  Gms.  Dioxane  Solid 
per  100  gms.  per  100  gms.  phase 
sat.  sol.  sat.  sol. 


Gms.  BaCl2  Gms.  Dioxane 
per  100  gms.  per  100  gms. 
sat.  sol.  sat.  sol. 


Solid 

phase 


26.1 
25 .0 
22 .9 

20.2 
17.0 
11  .2 

9.51 

8.15 

5 -45 


1.8  BaCl2-2H20 
4.0  » 

9.6  " 

15.8 

22 .6 

37.2 

41 .2 

45.6 
54-4 


4.48 

58.0 

1  .96 

68.7 

1 .21 

72  .4 

0.64 

76.1 

.01 

89.9 

.00 

93  -73 

.00 

98.20 

.00 

99.05 

.00 

99.58 

BaCl2-2H20 


BaCl2'2H20+  BaCl2 
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SOLUBILITY  OF  BaCl2  IN  ORGANIC  SOLVENTS  AT  250 

(Isbin  and  Kobe,  1946) 

0.22  gms .  BaCl2  dissolve  in  100  gms.  Ethylenedi amine  (Solid  phase  z 
BaCl2-4C2H4(NH2)2) . 

45.2  gms .  BaCl2  dissolve  in  :oo  gms .  Monoethanolamine . 

36.8  gms.  BaCl2  dissolve  in  100  gms.  Ethylene  Glycol. 

Melting  point  data  are  given  for  the  following  systems:: 

BaCl2  +  BaF2 

BaCl2  +  SrCl2  M Bergman  and  Bukalova,  i949> 

BaCl2  +  SrF2^=^BaF2  +  SrCl2  J 

BaCl2  +  Na2S04^=^  2NaCl  +  BaS04  (Speranskaya ,  1943* 

BaCl2  +  CaCl2  +  NaCl  (Bergman  and  Pavlenko,  1940) 

BaCl2  +  2Li  ^=±Ba  +  2LiCl  at  850°  (Jellinek  and  Gzerwinski,  1924) 

BaCl2  +  NaCl  [Density,  viscosity,  conductivity,  surface  tension] 

(Barzakovskii ,  1940). 


BARIUM  PERCHLORATE  Ba(C104)2  CIO 

SOLUBILITY  OF  BARIUM  FERCHLORATE  IN  ORGANIC  SOLVENTS  AT  20° 

(Semenchenko  and  Shakparonor,  1948) 


Solvent 

Moles  Ba(C104)2  per 
liter  of  sat.  sol. 

Solvent 

Moles  Ba(C104)2  per 

liter  of  sat .  sol . 

ch.cooc2hs 

0.274 

c2h5oh 

0.125 

n  -  C  HqOH 

•113 

i  -  C^HqOH 

.110 

ICH.LCO 

c  h7dh 

•  177 

.120 

ch’oS 

.172 

•  094 

BARIUM  CHROMATE  BaCr04  CrO 

SOLUBILITY  IN  SALT  SOLUTIONS 

(Beyer  and  Rieman,  194S) 

The  authors  added  10  ml.  of  0.01N  NH.,,  in  order  to  prevent  hydrolysis 
of  the  Barium  Chromate,  and  diluted  each  solution  to  1  liter. 


Temp.  Added  Salt 


Gms .  Added  Salt  Gms .  BaCr04 

per  1000  cc  sol.  per  loooccsol. 


40°  None 

250  " 

Sodium  Acetate 

ii  ii 

I'  IT 


It 


II 


It 


II 


II 


II 


II 


II 


II 


II 


II 

II 


II 

II 


Sodium  Chloride 


Potassium  Chloride 

M 


o.o 
0.0 
0.21 
0.82 
1 .84 
3  .28 

5.12 

’’.38 

10.05 

13.13 

16.61 
20.51 

3.65 

14.61 

4.66 
18.64 


0.00378 

.00291 

•00355 
.00459 
•00537 
.00636 
.00722 
. 00823 
.00917 
.01019 
.01077 
. 01201 
.00709 
•01133 
.00717 
.01158 


Ba  BARIUM  72 

F  BARIUM  FLUORIDE  BaF2 

Melting  point  data  for  the  system  BaF2  +  SrF,  are  given  by  Bergman  and 
Bukalova,  1949. 


10  BARIUM  I0DATE  BaUO,  )_ 

SOLURILITY  OF  BARIUM  IODATE  IN  SOLUTIONS  CONTAINING  AMMONIA  AT  250 

(Derr  and  Vosburgb,  1943) 


Gms .  NH3  per  Gms .  NH^Cl  per  Gms .  BadO.,),  per 
iooogms.H20  iooogms.H20  1000  gms.  H20 


o.o  0.0  0.394 

o.o  1.83  .413 

2.864  —  .401 

6.662  —  .404 

15.22  —  .375 

17.30  —  .373 


SOLUBILITY  OF  BARIUM  IODATE  IN  SOLUTIONS  OF  ELECTROLYTES  AT  25° 

(Naidich  and  Ricci,  1939) 


Added  9™-  Ad?ed  Gns.  Ba(I(LL 

Electrolyte  Electrolyte  pgr  ioooccso^. 

per  loooccsol. 


Added 

Electrolyte 


Gms.  Added 
Electrolyte 
per  iooocc  sol. 


Gms.  Ba(IQj)2 
per  1000  cc  sol. 


KOI 


HC1 


0.0 

0.3984 

kno7 

.51 

0.4086 

0.07 

.4072 

1  .011 

•  4354 

•37 

•  4374 

It 

2  .481 

•  4593 

•  75 

.4529 

II 

.25 

•  5739 

3-736 

.5496 

II 

.51 

.6655 

7  -470 

.6212 

It 

1 .01 

.8575 

18.29 

.7630 

II 

4.962 

1.116 

36.59 

.9232 

II 

9.925 

1.577 

73-19 

l  .159 

HNO, 

0 . 0694 

0.4119 

0.004 

0.4019 

11  “ 

.3469 

.4472 

.018 

.4057 

It 

.6939 

.4777 

.036 

.4092 

II 

3-469 

.6699 

.091 

.4214 

II 

6.939 

.8541 

.182 

.4378 

II 

15.59 

1 .258 

.365 

•  4655 

II 

31.18 

l  .919 

1  .828 

.6207 

II 

62 .36 

3-351 

3.654 

.7586 

8.950 

1 .085 

17.899 

l  .578 

35-803 

2.554 
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SOLUBILITY  OF  BARIUM  IODATE  IN  POTASSIUM  CHLORIDE  SOLUTIONS  AT  25 

(Keefer,  Rieber,  and  Bis9on,  1940) 


KOI 


Ba ( I03 )2 


Mols .  per  1000 

Gms.  per  1000 

Mols.  per  1000 

Gms.  per  1000 

gms .  of  water 

gms .  of  water 

gms .  of  water 

gms .  of  water 

0.0 

0.0945 

0.000811 

0.3951 

0.001267 

0.0945 

.000831 

•  4049 

.002533 

.1888 

.000847 

.4127 

.005064 

•  3775 

. 000877 

•  4273 

.01003 

.7477 

.000922 

.4492 

.01254 

•  935 

.000940 

.4580 

.02514 

1 .874 

.001016 

•  4950 

.05025 

3-746 

.001121 

.5462 

.07543 

5.623 

.001206 

.5876 

.1007 

7.507 

.001272 

.6197 

SOLUBILITY  OF  BARIUM  IODATE  IN  GLYCINE  AND  ALANINE  SOLUTIONS  AT  250 

(Keefer,  Rieber, 

and  Bisson,  1940) 

Glycine 

Ba(I03)2 

Alanine 

Ba(I03  >2 

Mols .  per  Gms.  per 

Mols.  per  Gms.  per 

Mols.  per  Gms.  per 

Mols.  per  Gms.  per 

1000  gms.  1000  gms . 

1000  gms .  1000  gms. 

1000  gms.  1000  gms. 

1000  gms.  1000  gms. 

of  water  of  water 

of  water  of  water 

of  water  of  water 

of  water  of  water 

0.0251  1.884 

0.000831  0.4049 

0.0251  2.236 

0.000829  0.4039 

•0503  3-776 

.000851  .4146 

.0503  4.481 

.000843  -4107 

.0755  5-668 

.000871  .4244 

•0755  6.726 

.000858  .4180 

.1008  7.567 

.000895  .4360 

.1008  8.980 

.000876  .4268 

.1990  14.94 

.000977  .4760 

.8175  61.37 

.001552  .7561 

10 


SOLUBILITY  OF  BARIUM  IODATE  IN  SOLUTIONS  CONTAINING 
GLYCINE  AND  POTASSIUM  CHLORIDE  AT  250 

(Keefer,  Rieber,  and  Bisson,  1940) 


tfci 


Mols.  per  1000 

Gms.  per  1000 

gms.  1^0 

gms.  H20 

0.02516 

0.1876 

.0251 9 

.1878 

.02522 

.1880 

.02525 

.1882 

.05036 

•3754 

.05041 

•3758 

.05047 

•3763 

•05053 

•  3767 

.1009 

.7522 

.1010 

•7530 

.1011 

•  7537 

.1012 

•7544 

Glycine 


Mols.  per  1000 

Gms.  per  1000 

gms.  H20 

gms .  H20 

0.0251 1 

1.885 

.05030 

3.776 

•07552 

5.669 

.1008 

7.S67 

•02513 

18.87 

.05032 

37.78 

.07558 

56.74 

.1009 

75-75 

.02517 

18.90 

.05041 

37.84 

•07570 

56.83 

.1010 

75.82 

Ba ( I03 

>2 

Mols .  per  1  ooo 

Gms .  per  1000 

gms.  H20 

gms .  H20 

0.001035 

0.5043 

.001 056 

•5145 

.001078 

.5252 

.001100 

•5359 

.001142 

.5564 

.001166 

.5681 

.001190 

•  S798 

.001213 

•  5910 

.001297 

•  6319 

.001321 

.6436 

.001346 

•6558 

.001371 

.  6680 

Ba 
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SOLUBILITY  OF  BARIUM  IODATE  IN  DIOXANE  -  WATER  MIXTURES  AT  2$° 

(Davis  and  Ricci  with  Sauter,  1939) 


%  Diaxane 

Mol.  %  Dioxane 

Density 

Mols.  Ba( ICU2  per 

Gms.  Ba(ICU2 

of  solvent 

1000  cc  sat.  sol. 

1000  cc  sat.  s 

0 

0.0 

0.9970 

0.0008145 

0.3968 

10 

2  .223 

1  .0030 

.0004742 

.2310 

20 

4 .667 

1 .0097 

.0002526 

.1231 

30 

8.063 

1 .0189 

.0001217 

•  0593 

40 

12.004 

1 . 02  63 

.0000553 

.0269 

50 

16.987 

1 .0311 

.0000278 

.0135 

60 

23 .485 

1  -0345 

.0000140 

.0068 

70 

32.32 

1 .0372 

.0000110 

.0054 

80 

45-01 

1 .0349 

.0000074 

.0036 

90 

64  .81 

1 .0295 

.00000050 

. 00024 

100 

100.0 

1 .0277 

.00000000 

.00000 

SOLUBILITY  OF  BARIUM  IODATE  IN  UREA  SOLUTIONS 

(Pederson,  1941) 

Solid  Phase  =  Ba(I03)2'fl20 


Temp. 

Moles  Urea  per 

Moles  Ba ( I 0^ ) 2 

liter  of  solvent 

liter  of  sat.  s 

18. 0° 

0.0 

0.0006706 

17 .9° 

0.0 

.0006694 

17  -9° 

0.200 

.0006965 

17  -9° 

.400 

.0007240 

17 .9° 

.600 

.0007510 

17 .9  0 

.800 

.0007787 

17. 9° 

1 .000 

.0008059 

NO 


BARIUM  NITRATE  Ba(N03>2 

ioo  gins,  of  saturated  furfural  solution  contains  o.oi  gm.  Ba(N03)2  at 
25°  (Trimble,  1941 >• 


The  distribution  of  methylene  blue  between  the  solution  and  -nixed 
crystals  with  barium  nitrate  has  been  studied  by  Chlopin  and  Tolstai 
(1940)  at  o°  and  250 ,  and  by  Ioffe  and  Nitikin  d 942a) at  0  . 


Melting  point  data  are  given  for  the  following: 


Ba(NO  )2  +  NaCl  (Speranskaya,  1943) 

Ba(N03)2  +  NaN03  +  NH4N03  (Campbell  and  Campbell,  1947) 

Crystallographic  data  on  solid  solutions  of  Ba(N03)2  +  Pb ( N03 )2  + 
methylene  blue  are  given  by  Neuhaus  (1941 >• 
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BARIUM  OXIDE  BaO 

EQUILIBRIUM  IN  THE  SYSTEM  BARIUM  OXIDE  -  SUCROSE  -  WATER  AT  7SC 

(Hachibama,  1927) 


Gms.  per  100  gins.  sat.  sol.  Gms.  per  100. gins.  sat.  sol. 

x - ^  Solid  Fhase  ^ - ■ 


Solid  Fhase 


BaO 

^12B22®1 

1 

BaO 

^12^22^1 1 

34-00 

0.0 

Ba0,9H20 

0.70 

1  -59 

1  :i 

34-82 

.67 

Ba0-9H20+  1  13 

.61 

2  .27 

it 

33  -34 

.83 

1 :3 

-58 

7.08 

11 

33  -24 

.73 

II 

.68 

12 . 69 

11 

29.62 

.67 

II 

.66 

19-05 

H 

28.79 

.78 

II 

-72 

25 .12 

11 

27.82 

.67 

II 

-72 

27.27 

H 

26.76 

.48 

II 

.72 

34-11 

ii 

25.08 

.99 

1 13  +  i'i 

.89 

41.13 

it 

25.09 

1  .00 

11 

1 .03 

51  .95 

H 

24.81 

1 .09 

1  :i 

0.78 

58.90 

11 

23.92 

0.97 

it 

•  73 

62 . 94 

11 

23-07 

.79 

11 

.56 

72.31 

M 

20.79 

19.11 

.68 

.40 

it 

11 

.48 

.46 

79.06  1 

79.8i 

• 1  +  ^2^22^11 

9.36 

3 .62 

•  15 
.17 

11 

11 

0.0 

78.58 

C12B22^11 

1  :i 

(-'12^22®ll 

•BaO 

1 :3 

=  C12H22°ii '3 BaO 

The  following  systems  have  been  studied: 

BaO  +  Si02  (Austin,  1947) 

BaO  +  Si02  +  Na20  (Kumanin,  1940)  and  in  part  by  (Greene  and 
BaO  +  Bi203  +  0  (Aurivillius ,  1943)  Morgan,  1941 

BaO  +  BeO  (Geller,  Yavorsky,  Steierman,  Creamer,  1946* 


BARIUM  HYDROXIDE  Ba ( OH )2 

per  liter  by 

™roxMe  *■  ,ur,orai 


OH 


Oka  (1940)  found  the  solubility  in  water  to  be  0.28  moles 
potentiometric  titration. 


ins 


BaC^JTaoi  XT  ^  P°iBt  °f  Ra(0H)2  with  BaBr2  -  B^3 , 


Ba 


BARIUM 
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S  BARIUM  SULFIDE  BaS 

SOLUBILITY  OF  BARIUM  SULFIDE  IN  WATER 

(Cborower,  1941) 


The  author  discusses  the  reaction  2BaS  +  2H20  eBa(Ofl),  +  BalSH  )2 
and  concludes  that  the  best  separation  of  the  products  (BaTOH )2  and 

solubilities  BaO  BaS  are  in  the 


Ba ISH  )2 )  can  be  made  at  8o°  when  the 
ratio  31 :20. 

Temp  Gms .  BaS  per  Gms.  BaS  per 
1 00  gms  .  sat .  sol .  1 00  gms  .  H20 


0° 

2  .80 

2.88 

5° 

3  -56 

3  -69 

10° 

4  .66 

4  -89 

150 

5-93 

6.30 

20° 

7  .28 

7  .86 

250 

8.22 

8.95 

30° 

9.40 

10.38 

40° 

12.96 

14 .89 

45° 

15.33 

18.11 

50° 

17  -62 

'21  .39 

55° 

19-57 

24  -33 

The  reaction  of  BaS  +  Cu20  at  700 
1940. 


Temp  Gms  •  ^ms '  ®a^  ^>er 

100  gms  .  sat .  sol.  100  gms  .  H20 


6o° 

21  .69 

27.69 

65° 

24.57 

32.57 

c 

0 

27 .19 

37-35 

75° 

30.33 

43  -  S3 

8o° 

33  -29 

49.91 

85° 

36.60 

57.72 

90° 

40.24 

67  .34 

95° 

39.14 

64. 3Q 

100° 

37.6i 

60.29 

103° 

37  .70 

60.51 

was  studied  by  Schenck  and  Keuth, 


SH 


BARIUM  Hydrogen  SULFIDE  Ba(Sfl)2 

SOLUBILITY  OF  BARIUM  HYDROGEN  SULFIDE  IN  WATER 

(Bezuglyi  and  Kutsakov,  19391 


Temp. 

Gms.  BalSH) 
100  gms .  sat 

-15° 

32.0 

0° 

32  .6 

20° 

32.8 

O 

O 

'  34-5 

Temp. 

Gms.  BalSH) 

100  gms .  sat 

6o° 

36.2 

8o° 

39.o 

100° 

43-7 

per 
sol . 


At  20°,  a  solution  saturated  with 
BalSH  >2  and  14.0%  (by  wt.)  BaCl2. 

At  200,  a  solution  saturated  with 
and  40  85%  (fey  wt • >  NaSH’ 

Data  are  given  for  the  quaternary 
BaCl2 


BalSH )2  +  BaCl2‘2H20  contains  22.3% 

Ba(SH)2  +  NaHS  contains  0.15%  Ba(SH>2 

system  BalSH  )2  +  2NaCl  ^=^2NaHS  + 
Bezuglyi  and  Kutsakov ,  1939- 
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BARIUM 


Ba 


BARIUM  SULFATE  BaS04 

SOLUBILITY  OF  BARIUM  SULFATE  IN  MIXTURES  OF  WATER  AND  ETHYL  ALCOHOL  AT  250 

(Norberg  and  Clemedson,  1942) 

The  data  were  obtained  from  conductivity  measurements.  The  results 
are  higher  than  those  previously  reported  values  (Vol.  I,  p.  182). 


Solvent 

Gram-Equivalents 
BaS04  per  liter 

Gms.  BaS04  per 
liter  of  solvent 

Water 

3.270  x  io“5 

0.00382 

10% 

Ethyl  Alcohol 

1 .251  x  io“S 

.00146 

2  0% 

II  II 

3.821  X  10~~ 

. 000446 

3  0% 

II  II 

1 .650  x  io“6 

.000193 

40% 

II  II 

4.771  x  10-7 

.0000557 

Huff  (1947)  found  precipitated  barium  sulfate  to  be  more  soluble  in 
solutions  containing  0.01  -  0.06  M  H2S04  than  in  pure  water,  but  when 
0.1s  M  H2S04  was  present,  coprecipitation  of  the  excess  sulfate  ions 
during  precipitation  more  than  counter  balanced  the  increased  solubility. 


BARIUM  SULFAMATE  Ba(S03NH2)2 

SOLUBILITY  OF  BARIUM  SULFAMATE  IN  WATER 

(King  and  Hooper,  19411 

The  anhydrous  salt  is  the  stable  phase  throughout  the  temperature 
range  studied. 


Temp . 

Gms.  Ba(S03NH2>2 
per  100  gms.  H20 

Temp. 

Gms.  Ba(S03i 
per  100  gms 

0.0° 

18 .29 

O 

O 

O 

V") 

43  -35 

10.0° 

22  .28 

60. 0° 

49.56 

20.0° 

26.79 

O 

O 

O 

55-50 

25 .0° 

29.7 

75-0° 

58.77 

30.0° 

32.50 

85.0° 

64.16 

40.0° 

38.50 

100.2° 

73  -5 

terpolated  .  Cupery  (1938)  found  the  solubility  to  be  34.2  gms 
per  100  gms.  of  water  at  25°. 

BARIUM  THIOSULFATE  BaS„CL 

2  3 


SOLUBILITY  OF  BARIUM  THIOSULFATE  IN  WATER 


(Locbinskii  a 

T°  Gms .  BaS203  per 

100  gms  .  sat .  sol. 


10° 

0.194 

15° 

.221 

20° 

•243 

25° 

.266 

30° 

.288 

d  SoidaleTa,  1940) 


po 

Gms .  BaS203 

100  gms . sat . : 

35° 

0.309 

40° 

•329 

50° 

.366 

6o° 

•399 

SONH 


SO 


Ba 


BARIUM 
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SOLUBILITY  OF 

BARIUM  THIOSULFATE 

IN  AQUEOUS  ETHANOL  SOLUTIONS  AT  150 

(Luchinskii  and 

Snzdalera,  1940) 

Wt.  %  CoH-OH 

Gms .  BaS203  per 

Wt.  %  C^fleOH 

Gms .  BaS-,0-,  per 

l  oo  gms  .  sat .  sol . 

25 

100  gms  .  sat .  sol 

0 

0.221 

20 

0.0323 

1 

.2  01 

30 

.0119 

2 

.183 

40 

.0054 

5 

•  134 

50 

.0038 

10 

.0807 

60 

.0034 

15 

.0504 

BARIUM  SELENATE 

BaSe04 

9.23  mg.  BaSeO^  dissolve  in  100  ml.  of  water  at  io°  (Dolique,  1943). 


WO  BARIUM  TUNGSTATE  BaW04 

From  conductivity  measurements,  Berkem  (1943)  found  the  solubility  to 
be  5.0  x  io-5  gm .  equiv.  per  liter  (0.0096  gms .  per  liter  of. solution) 
at  25°  . 


Cl  BERYLLIUM  CHLORIDE  BeCl2 

0.335  gms.  BeCl_  dissolve  in  100  cc  of  a  mixture  of  equal  volumes  of 
ether  and  water  wnich  is  saturated  with  HC1  at  o° .  (Fischer  and  Seidel, 
1941  )  • 

SOLUBILITY  OF  BERYLLIUM  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  o° 

(W.  Seidel  and  V.  Fischer,  1941) 

The  results  agree  with  those  of  Leikina  and  Nowosselowa  (Vol.  I  p.  189) 

Solid  Phase 


Gms .  HC1  per  Gms .  BeCl2  per 
1 00  gms .  sat .  sol . 1 00  gms  .  sat . sol . 


11.6 

20.7 

20.8 


31 .2 
22  .3 
22.1 


BeCl2-4H20 

BeCl2-2H20 


F  BERYLLIUM  FLUORIDE  BeF2 

SOLUBILITY  IN  WATER  AND  ETHANOL  AT  250 

ILinnell  and  Haendler,  1948) 

Beryllium  fluoride  is  extremely  soluble  but  dissolved  very  slowly  in 
water  and  did  not  reach  the  saturation  value  within  two  months  of  co 

Alcohol  is  about  1  gm.  per  liter. 
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BERYLLIUM 


Be 


EQUILIBRIUM  IN  THE  SYSTEM  BERYLLIUM  FLUORIDE  - 
AMMONIUM  FLUORIDE  -  WATER  AT  250 

(Novoselova  and  Averkova,  1989) 


Saturated 

Solution  Wt .  % 

Solid 

phase  Wt .  % 

Solid  phase 

%  nh4f 

%  BeF2 

%  nh4f 

%  BeF2 

43  -40 

— 

— 

— 

V 

43  -20 

0.50 

95  -49 

0.12 

43  -40 

2.49 

65.07 

25.60 

NHUF  +  2NH  F-BeF2 

37.30 

4-14 

— 

— 

2NH  F-BeF2 

^  II 

25-85 

5.06 

54.89 

32  -43 

20.60 

6.30 

— 

— 

II 

19.08 

7.00 

56.07 

36.18 

II 

17.40 

8.76 

52.90 

34-40 

II 

l6.20 

10.60 

— 

— 

2NH  F‘BeF2  +  Solid  Solution 

17.50 

13  -21 

S6.90 

39.17 

Solid  Solution 

18.07 

is  .42 

— 

— 

II 

18.97 

17.75 

56.90 

40.98 

II 

20.15 

20.16 

— 

— 

II 

20.37 

22.05 

— 

— 

II 

21  .57 

22  .48 

48.80 

41  -30 

II 

21  .80 

25 .10 

49-73 

48.10 

Solid  Solution  +  NH  F'BeF2 

21  .74 

21  .80 

25  .00 

24.70 

39-55 
41  -07 

48.70 
53 .05 

NH  F'BeF 

^  II 

19.30 

25  .10 

40.12 

50.57 

II 

18.76 

26 .90 

— 

— 

II 

16.50 

28.50 

38.35 

Si.io 

II 

15  -6o 

30.40 

— 

— 

II 

1S-4S 

33  .70 

34.30 

49.66 

II 

X-ray  and  thermal  data  are  reported  for  the  system  BeF  +  NaF  by 
Novoselova,  Levina,  Simanov ,  and  Zhasmin,  (1944).  The  substances  form 
1:1,  1:2,  and  2:1  compounds. 


X-ray  data  for  the  system  BeF2  +  L i F  indicate  the  formation  of  1:1  and 
1:2  compounds.  (Thiio  and  Lehmann,  1949). 


BERYLLIUM  NITRATE  Be(NCL)., 

32  NO 


10  ml.  of  a  saturated  solution  of  beryllium  nitrate  in  ether  contain 
0.2  gm.  BeO.  (Wells ,  1930) . 


BERYLLIUM  OXIDE  BeO 


The  following  systems  have  been  studied: 


BeO  +  MgO  +  A1203 
BeO  +  CaO  +  A1203 
BeO  +  Th02  +  A1203  ” 
BeO  +  Zr02  +  A1203 
BeO  +  Zr02 


Geller ,  Yavorsky,  Steierman,  Creamer  (1949) 


Marbaker  (1948) 


0 


BERYLLIUM  HYDROXIDE  Be ( OH ) 2 


Oka 
1 .4  x 


(1940)  found  the  solubility  of  beryllium  hydroxide 
10  moles  per  liter  by  potent iometric  titration. 


in  water  to  be 


OH 


Be 


BERYLLIUM 


80 


SO  BERYLLIUM  SULFATE  BeS04 

SOLUBILITY  OF  BERYLLIUM  SULFATE  IN  WATER 

(Rohmer,  19431 


The  stable  phases  in  the  system  are:  -18.5°  (eutectic)  to  -16.4°, 
BeS04,sH20;  -16.4°  to  76°,  BeS04<4H20;  76°  to  109. 40  (Boiling  point) 

BeSO^ 'H20.  The  solubility  curve  of  the  4  -  hydrate  was  followed  metastably 
from  the  eutectic  (-21.5°)  to  the  boiling  point  (1170)  and  BeSO  -2H  0  was 
found  to  exist  wholly  metastably  from  88.4°  to  110°  (boiling  point).  In 
order  to  determine  the  composition  of  the  phase  stable  between  -18.5°  and 
-16.4°  (BeSO  •sH^O),  the  author  studied  part  of  the  system  BeSO  -  H2S04  - 
H20  at  -17.5,  (See  next  paper,  below ) .  Extrapolation  of  the  tie  lines4 
indicated  the  existence  of  the  5-hydrate. 


0  Grps.  BeS04  o  Gms .  BeS04 


Temp. 

4 

per  1 00  gms  . 
sat . sol . 

Solid  phase 

Temp° 

- 4 

per  100  gms . 

sat .  sol. 

Solid  Phase 

0 

0.0 

ice 

75 

38.7 

BeSO  -4fl20 
,-4H20+  BeSO  -H_0 
+  BeS04'H20‘T 

-2 

7-4 

II 

76 

39.0  BeSO, 

-7 

16.9 

II 

80 

37-5 

-10 

19*8 

II 

85 

35-7 

II 

-15 

22  .7 

II 

90 

33-8 

II 

-18.5 

24.0  ice 

+  BeSO  '5H20 

95 

31.9 

II 

*-21 .5 

24.8  ice 

+  BeS0,‘4H50 

100 

30.0 

II 

-16.4 

25 .0  BeSO  • 

5H20+  4 

105 

28.1 

II 

-10 

-5 

25.2  4 

25  .7 

BeS04-4H20 

109.4 

26.% 

II 

0 

26 .1 

II 

*80 

40.0 

BeSO  -4H20 

5 

26.5 

II 

*85 

41 .6 

10 

27  .0 

II 

*88.4 

42.6  BeS04 

•4H20  +  BeSO  '2FL 

15 

27.5 

II 

*90 

43-0 

Beg04‘4FL0 

20 

28.0 

II 

*95 

44  -5 

'  II 

25 

28.5 

II 

*100 

46  .2 

II 

30 

29 .1 

II 

*105 

47.9 

II 

35 

29.8 

II 

*110 

49.4 

II 

40 

30.7 

II 

*115 

51  .0 

II 

45 

50 

31  -6 

32.6 

ll 

II 

*117 

51 .6 

II 

55 

60 

65 

33-9 

35-1 

36.3 

II 

II 

II 

*95 

*100 

*105 

42 .8 

43-o 

43-1 

BeSO,,  -2H20 

^  II 

11 

70 

37  -5 

II 

*110 

43  -2 

*  Indicates  metastable  equilibrium. 


SOLUBILITY  OF  BERYLLIUM  SULFATE  IN  SULFURIC  ACID  SOLUTIONS  AT -17 -5°  AND  1000 

(Rohmer,  19431 


Results  at  -17. 5° 


Saturated 
Solution  Wt .% 


BeS04 

h2so, 

00 

sl- 

0.0 

22  .2 

3  -5 

20.2 

6.0 

19.0 

7-5 

l8.0 

8.9 

17.1 

10.8 

Original 
Mixture  Wt .% 

BeS04 

h2so, 

26 

3 

26 

5 

26 

6 

26 

7 

24 

9 

Solid 

Phase  Wt .% 

Solid  Phase 

/  - 

BeS04 

h2so4' 

— 

— 

BeSO  -sH20 

41  .0 

1 .4 

38.6 

2.7 

II 

40.3 

3.0 

_ 

— 

BeSO  „'5H20+  BeSO, 

— 

— 

4BeS04'4H20 

Be 


BERYLLIUM 


Saturated 
Solution  Wt .% 

Original 
Mixture  Wt .% 

Solid 

Phase  Wt .% 

Solid  Phase 

S' 

BeS04 

h2so4' 

BeS04 

h2so4 

BeS04 

h2so4 

30.0 

0.0 

Results  at 

100° 

BeS04'H20 

1.9.1 

13.3 

36 

10 

48.4 

7.5 

II 

11  .2 

27.5 

31 

20 

42.5 

15.8 

4.1 

50.8 

14 

45 

34-7 

32.8 

0.6 

76 .2 

8 

,70 

24-7 

55-1 

0.0 

90.0 

— 

— 

— 

0.0 

95  -0 

87  .2 

88 

35-6 

61 .0 

BeSO 

BeSO  -2Hp0 

it  z 

*43  -5 

0.0 

— 

— 

— 

— 

*25.8 

19-7 

30 

18 

53.0 

8.7 

*22.2 

24.4 

29 

21 

44.8 

13.7 

*12.8 

37-8 

19 

34 

37  -8 

72.9 

II 

*4-4 

64.5 

12 

57 

26  .4 

44.4 

II 

’46 . 0 

0.0 

— 

— 

— 

— 

BeSO/(  '4Ho0 

*44  -2 

9.0 

49 

7.5 

55-6 

2.5 

If 

’Indicates 

metastable  equ 

i librium 

The  system  BeO  -  S03  -  H20  has  been  studied  in  part  by  Parsons  (1904), 
Britton  (1925),  and  Josien  (1940),  as  well  as  by  Sidgwick  and  Lewis  (Vol. 
I,  p.  194).  Parsons  gives  data  for  solutions  of  low  concentration,  (up 
to  about  6%  SO.  )  rich  in  BeO.  After  separating  the  solid  phase,  analysis 
of  it  always  showed  a  small  amount  of  SO  to  be  present  [BeO:SO  r  1:0.05] 
He  concluded  that  the  solid  was  a  solid  solution  of  BeSO  in  BeTOH)  . 
Britton  studied  the  precipitation  of  Be(0H)2  from  solutions  of  BeSO2  by 
titration  with  NaOH .  He  found  that  solids  of  about  the  same  composition 
as  those  of  Parsons  were  deposited.  Josien  determined  the  solubility  of 
BeS04  in  solutions  containing  added  BeO  and  H2S04 .  He  also  gives  data  on 
the  solubility  of  BeO  in  H2S04  solutions  whicn  he  attributes  to  Britton, 
but  the  reference  is  incorrect. 


Composition  of  solutions  found  by  Josien  (1940) 

SOt  BeO 


Mols .  per 

Gms .  per 

1000  cc  H20 

iooocc  H20 

5-78 

462  .7 

5.05 

404 .3 

3 .86 

309.0 

3.78 

302  .6 

3.66 

293 .0 

3  -57 

285.8 

3  -44 

275.4 

3-33 

266.6 

3  .31 

265.0 

3  -37 

269.8 

3  -Si 

281 .0 

3 .60 

288 .2 

3-70 

296  .2 

3.76 

301 .0 

3  .82 

305.8 

4.09 

327.4 

4.68 

374-7 

Mols .  per 

Gms .  per 

1000  cc  H20 

iooocc  H2< 

0.63 

15.8 

•94 

23  -5 

2  .22 

55-5 

2  .29 

57  .3 

2  -54 

63  .6 

2.74 

68.6 

3  -05 

76  .3 

3  .25 

81 .3 

3  .32 

83.1 

3.63 

90.8 

4-18 

104.6 

4  .48 

112.1 

4.87 

121 .8 

4.92 

123 .1 

5  .21 

130.4 

5 .92 

148 .1 

7.58 

189.7 

SO 


Be 


beryllium 

Composition  of 
Mols .  S03  per 
1  ooo  gms  .  sat .  sol . 

2  .858 

3-274 

3-472  191.7 

3- 583  223.6 

4.089  320.4 

4- 6l5  403.4 

5- 089  465.9 

5-853  555-0 

6.417  620.2 

6.822  660.7 

6.822  661.0 

Bi  BISMUTH  Bi 


reported  by  Jos ien  (1940): 
Mols.  BeO  per  Gms.  BeO  per 
1000  gms  .  sat .  sol .  1000  gms  .  sat  .sol . 


2 .858 

71  .52 

l  •  9S8 

49*00 

l  .518 

38.00 

1  .303 

32 .61 

0.822 

20.57 

•  501 

12.54 

•  338 

8.46 

.194 

4 .86 

•  093 

2.34 

.085 

2.13 

.082 

2  .06 

82 


solutions  attributed  to  Britton, 
Gms . 

1000  gms”. 


HaSO^  per 
sat . sol . 


Stohr  and  Klemm  (1940)  studied  the  system  Bismuth-Germanium  by  means  of 
thermal  analysis. 


The  reaction  2Bi  +  3FbF  r — v 
(1944)  and  2Bi  +  3pb0  5=±2Bi_CL 
1932.  2  3 


3?b  +  2BiF3  was  studied  at  850°  by  Jellinek 
+  3Fb  at  uoo0  by  Jellinek  and  Siewers, 


Br  BISMUTH  BROMIDE  BiBr3 

The  system  BiBr  +  Trinitrotoluene  was  studied  by  Fushin,  Nikolic,  et. 
al.  (1947). 

The  system  BiBr3  +  Nitro  Benzene  was  studied  by  Fushin  (1948a). 

CH  BISMUTH  CUPFERRATE  Bi  (  C.H-N  (NO)  0)_ 

0  5  3 

The  solubility  product  of  bismuth  cupferrate  in  water  is  6  x  10-28. 
(Fyatnitski,  1946) 


Cl  BISMUTH  CHLORIDE  BiCl3 

Melting  point  data  for  the  system  BiCl3  +  SbCl3  are  given  by 
Starckadomskaja  (1939). 


0  BISMUTH  OXIDE  Bi203 

SOLUBILITY  OF  BISMUTH  OXIDE  IN  SODIUM  HYDROXIDE  SOLUTIONS 

(Scbumb  and  Rittner,  1943) 

The  authors  prepared  the  a  ,  ft  ,  and  y forms  of  Bi203  and  determined 
their  relative  stability  at  250  and  ioo°.  At  ioo°  (3-  and  Bi203  were 
both  converted  to  a-Bi203  upon  standing  in  contact  with  a  2N  sodium 
hydroxide  solution  in  a  sealed  platinum  crucible.  At  25°  the  P  — B i 203 
was  changed  to  a  — B i 20-,  after  rotation  with  sodium  hydroxide  in  a  ther¬ 
mostat.  In  order  to  determine  whether  or  not  the  B i 2 03  was  stable 
with  respect  to  a  *Bi2(L  ,  careful  solubility  measurements  were  made, and 
the  a~Bi0(L  was  then  found  to  be  stable  at  250  as  well  as  at  ioo°. 

^  3 
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BISMUTH 


Bi 


Results  at 

25° 

Gms  .  NaOff  per 

Gms.  Bi203 

per 

Solid  Phase 

1000  cc  sat .  sol . 

1000  cc  sat . 

sol . 

20.0 

0.0063 

a-Bi203 

39.6 

.012 

ft  ^ 

56.4 

.016 

fl 

78.8 

.023 

ft 

98.4 

.0290 

tl 

56.8 

.0190 

r-Bi203 

The  systems  Bi,03  +  CaO,  Bi203  +  SrO  and  Bi203  +  BaO  +  0  were  investi¬ 
gated  by  Aurivillius  (1943)  using  X-rays. 


BISMUTH  SULFIDE  Bi2S3 


Kapustinsky  (1940)  calculated  the  solubility  product  of  silver  and 
other  metal  sulf ides  in  water  from  free  energy  data.  His  value  at  25° 
is  7.1  x  10"61  as  compared  with  the  value  given  by  Latimer  ("Oxidation 
States  of  the  Elements",  1938):  1.6  x  io~72.  He  then  calculates  the 
solubility  of  Bi 2S3  in  solutions  of  different  acidity  (25°  ): 


pH  : 

Gm .  mols . 
per  liter: 


11 


6.1  x  10-3 


2.4  x  10 


1.5  x  10 


"7  6.4X10-9  4.0  x  io~10 


S 


BROMINE  Br2 

Graphite  will  absorb  84%  of  its  own  weight  of  bromine  when  placed  in  an 

^P  ?Vf8  r°Te  ^  'T  This  corresponds  to  an  atomic 

a,*°.°f  X-ray  analysis  shows  a  solution  of  bromine  in  the 

graphite  lattice,  rather  than  any  definite  compound  formation,  and  the 
bromine  is  given  off  if  the  product  is  exposed  to  air  (Rudorff, 

8  8^  COnsta"t  of  bromine  was  determined  by  Wulff  (1947)  to  be 

8.8.  0.4%  Cl2  lowers  the  freezing  point  about  a0. 


Isobars  for  the  partial  pressure  of  Br_  in  the  system  Rr  vnr 
:  200  are  mvpn  hv  r 1  ,  ,  2.  ysiem  tsr_  -  KBr 


at  200  are  given  by  Luchinskii  (1QoQ) 
system, 


H_0 


There  are  no  azeotropes  in  the 


Br, 


FOnUIBRIUM  IN  THE  SYSTEM  BROMINE  -  IODINE  -  CHLORINE  AT  29.8° 

(Campbell  and  Shemilt,  1946) 

The  authors  found  two  compounds  in  the  system-  t Rr  t^i 
is  no  solution  in  the  system  which  is  e,t,ir  a'  •  u r  and  but  there 

Iodine  forms  a  continuous  series  of  solid  ^  6t-WUh  tW?  So1^  phases ’ 
contain  up  to  4%  chlorine  [some  di  f  f  icultv  !°”S  WUh  IBr  which  may 
the  solids  from  the  solution,  and  also  in'Vrhe^ % encountered  in  separating 
amounts  of  chlorine  .1  Results  J  .the  determination  of  small 
chlorine  than  the  compound  IC1  which^  ®ol"nons  containing  less 
Analyses  were  made  by  reducing1^ he  haloes  be  handled  in  open  vessels, 
potent iometri cal ly  with  silvel  „itr  ,  S  Wlth  Zlnc  and  titrating 
was  about  1%.  ate  solution.  The  estimated  accuracy 
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DATA  OF  CAMPBELL  AND  SHF.MILT 


Solution 

Wet  Solid 

Phase 

r-  . 

Wt.  %  Br 

Wt.  %  I 

Wt.  %  Br 

Wt.  %  f 

48.55 

51  -45 

43-41 

56.59 

46.85 

50.24 

42  .66 

55-34 

46.01 

50.79 

42 .12 

55  -40 

44  .56 

51  -52 

41  -7i 

56  .20 

34-73 

59.24 

35-37 

61 .20 

29.27 

63 .80 

31  -07 

64.70 

26.50 

66 .11 

28.6s 

66.35 

19-77 

7i  ,80 

21 .06 

72.43 

15  -44 

74-42 

16.65 

76.00 

11  .29 

77  .76 

12.94 

81 .00 

7  .67 

81 .23 

6.99 

87  -45 

4-49 

83.07 

3  -8i 

89-59 

— 

84.72 

— 

93-23 

— 

72.60 

— 

65.30 

4-04 

69.91 

2  .58 

62.92 

11  .89 

64.63 

6.27 

60.32 

14-96 

61 .94 

7-29 

55.58 

16.34 

60.11 

8.11 

56.03 

20.72 

56.35 

12  .22 

54-45 

4O.80 

36.98 

18.87 

48.43 

42 .71 

35-i8 

13-50 

48.93 

6l  .52 

22  .52 

32.82 

36.13 

Solid  Present 


IBr 

Solid  Solution  IBr+  I+Cl 


Iodine 

ICU 


II 


II 

II 


EQUILIBRIUM  IN  THE  SYSTEM  BROMINE  -  TETRAMETHYLAMMONIUM  BROMIDE  -  WATER  AT250 

(Blocb,  Parkas,  Schnerb,  and  Winogron,  1949) 


Gms .  per  liter 


(CH3)4NBr 

562.5 
562  .5 
*300 
142.0 
*  90.0 
50.2 
40.0 
17-3 
6.6 
*  1 .2 
0.28 

0.15 


*r2 

0.0 

5-75 

4.8 

4.5 

5-05 

6.65 

7.0 

5-95 

5.15 

7.7 

25-3 

32.0 


Condensed  Phases 


(CH  )  NBr (s ) 

(CH-.  )uNBr  (s  1  +  1:2  (s)  orange 
J  4  1:2  (s)  orange 


1:2  (s)  orange  +  1 '.2  (s)  red 
i  :i  (s )  red  +  1:4-2  (L) 
1:5.15  (L)  +  1:8  (S) 

1:8  (s) 

II 

II 

Br  ( L)  (99%  by  wt, ) 


•Read  from  the  curves  given  by  the  authors. 

(s)  =  solid  (L)  =  liquid 

-  -  irH  )  NRr-Br  1:4-2  Liquid  composition  (CH3 >4NBr ’Br4 .2 

1:2  -  (CH2)4NRr  Br2  4  „  „  (CR, )aNBr -Br5.iS 

1:8  =  (CH3)4NBr-Br8  I'-S-iS  3  4 

d  Tp t ramet hv lammon ium  Bromide 

S'h"ei:b’  a”d  Win0ere"’  1M9' 


8s 


CARBON 


C 


CARBON  TETRABROM I OE  CBr4  (See  also  0.560  )  Br 

SOLUBILITY  OF  CARBON  TETRABROMIDE  IN  PYRIDINE 

(Davidson,  Van  der  Werf,  and  Boatright,  1947) 


The  authors  studied 

the  entire  system 

by  means  of  cooling 

curves,  and 

report  3  compounds  of 

pyridine  +  CBr  : 

1:1, 

2:1,  and  3:1, 

of  melting 

points  -12 .5° ,  -7  -8°  , 

and  -170  ( incongruent ) 

respectively. 

They  present 

a  plot  of  temperature 
read, 

vs.  mole  percent, 

from 

which  the  values  below  were 

Temp.  Mole  %  CBr4 

Solid  Phase 

Temp . 

Mole  %  CBr4 

Solid  Fhase 

to0  51. 5 

a  -CBr 

40° 

78.0 

of-  CBr 

o°  56.5 

1.  4 

50° 

82 . 0 

P-  CBr* 

io°  62.0 

M 

6o° 

86.0 

H 

>1 

20°  67.0 

11 

70° 

90.5 

1  * 

30°  72.0 

II 

8o° 

94-5 

II 

SOLUBILITY  OF  CARBON  TETRABROMIDE  IN  2 ,6-DIMETHYLFYRIDINE 

(Van  der  Werf,  Davidson,  and  Michaelis,  19481 


The  authors  studied  the  entire  system  by  means  of  cooling  curves  and 
found  a  1:1  compound  melting  at  20.7°.  The  data  below  were  read  from 
the  authors'  plot  of  mole  %  vs.  temperature. 


Temp.  Mole  %  CBr4  Solid  Phase 

200  67.5  a-CBr 

30°  73-5  "  4 

40°  79.5  " 

50°  85.5  P  -  CBr4 

CARBON  TETRACHLORIDE  CC14 

THE  SYSTEM  CARRON  TETRACHLORIDE  - 

(McDonald,  Kluender, 


Temp. 

Mole  %  CBr4 

Solid  Fhase 

O  1 

O 

vO 

89.5 

P~  CBr, 

70° 

93-5 

11  4 

8o° 

96.5 

ft 

90° 

99-7 

II 

(See  also  p.s6p) 
GLYCEROL  -  ETHYL  ALCOHOL  AT  250 

and  Lane,  19421 


The  solubility  curve  was  determined 
of  the  coniugate  solutions  were  found 
layer . 


by  titration,  and  the  compositions 
by  measuring  the  viscosity  of  each 


Upper  Layer 


Wt .  %  c2H5OH  Wt .  %  CC1„ 


17.0 

9.0 

5.3 

3-0 

0.3 


75-7 

89.5 

94-0 

96.8 

99-6 


Lower  Layer 


wt .  %  c2h5oh 

27.7 

25.1 

19.2 
12 . 0 

4-5 


Wt.  %  cci4 

20.6 
13-7 
7.6 
3  -4 
1  .0 


c 
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a 


THE  SYSTEM  CARBON  TETRACHLORIDE  +  l-FROFANOL  +  WATER  AT  20° 

(Denzler,  1945) 


The  "cloud  points"  were  determined  by  titration,  and  the  refractive 
indices  at  the  cloud  point  compositions  were  determined.  The  tie  lines 
were  found  by  making  up  mixtures  of  known  composition  within  the  two 
phase  region,  and  then  finding  the  composition  of  the  upper  layer  by 
measuring  its  refractive  index.  All  refractive  indices  were  measured 
at  25°,  and  the  indices  for  mixtures  of  CC14  +  l-propanol  at  25°  are 
also  given.  Data  marked  (*)  were  interpolated  by  the  author. 


Upper  Layer  Lower  Layer 


%  CC14 

Wt.  %  c3h7oh 

Wt .  %  cci4  Wt . 

%  c3h7oh 

6.8 

40.9 

(plait  point) 

12  .7 

49.4 

3-6 

32.6 

19.2 

53-7 

2  .2 

27.6 

1.7 

24-9 

23 . 0 

53-4 

0.72 

21  .5 

28  .5 

53  -6 

•43 

20.2 

35-0 

51  -4 

.38 

19-5 

39-8 

49-0 

•30 

19.0 

44.1 

46  .4 

.28 

18.7 

51.8 

41  -3 

.26 

18.5 

63  .2 

32.9 

'  .2 

16.9 

68.2 

28.8 

’  .2 

16.4 

75.0 

23.O 

The  solubility  of  carbon  tetrachloride  in  water  and  blood  at  20°  and 
370  as  a  function  of  the  concentration  of  the  vapor  in  air  is  given  by 
Powell  (1945).  The  blood  plasma  absorbs  the  CCl^,  but  the  red  cells  do  not, 
and  the  solubility  is  proportional  to  the  fat  content  in  the  plasma. 


Melting  point  data  are  given  for  the  following: 


cci4  + 
cci4  + 

CC14  + 
CC14  + 

CC14  + 


Cyclohexane  (no  compounds)  (Kennard  and  McKusker,  1948a  ) 

Cyclohexanol  (no  compounds)  (Wilson  and  Heron,  1941 > 

Dioxane  (1:2  compound)  (Kennard  and  McKusker,  1948a) 

pyridine  (1:2  compound)  (Kennard  and  McKusker,  1948a) 

(Davidson,  Van  der  Werf  ,  and  Boatright,  1947) 

2  6  Dimethy lpyridi ne  (no  compounds)  (Van  der  Werf,  Davidson, 
’  and  Michaelis,  1948) 


CC1  +  Anisole  (no  compounds)  (Sisler  and  Cory,  1947) 

4  (Sisler,  et  al.  1948) 

CC1  +  phenetole  (no  compounds)  (Sisler,  et  al.,  1948) 

CCl4  +  Diphenyl  Ether  (no  compounds)  (Sisler  and  Cory,  1947) 

CC14  +  Tetrahydrofuran  (no  compounds)  (Sisler,  ^l1'  and 

4  Mat tair ,  1940' 

CC14  +  Methyl  m-Cresyl  Ether  (1:1  compound)  (Sisler,  et  al.,  1948) 


Also  reported: 
CCl 


+  Benzene  (index  of  refraction:  McMillan  and  McDonald,  1943> 
(Vapor  pressure  and  Density:  Scatc  hard ,  Wood ,  and  Mochel,  1940) 
Sid  Vapor  equilibrium  data:  Bushmakin  and  Voeikova,  i949> 
(Vapor  pressure  at  25°  and  50°:  Horiuchi,  1931 
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CCL  +  Benzene  +  Acetic  Acid  (index  of  refraction  and  density: 

4  McMillan  and  McDonald,  1943) 

CC1  +  Cyclohexane  (Vapor  pressure  and  density:  Scatchard,  Wood, 

4  and  Mochel,  1939) 

CC1„  +  C0C1„  (index  of  refraction:  McMillan  and  McDonald,  1943) 

4  ^4 

CC14  +  Allyl  Alcohol  +  H2G  (Liquid-vapor  equilibrium  data:  Hands 

and  Norman,  1945) 

CCl^  +  CH30H  (Density  and  Liquid-vapor  equilibrium  data:  Scatchard, 

Wood,  and  Mochel,  1946a) 


TETRACHLORETHYLENE  C0C1„ 

The  immiscibility  curve  in  the  system  C2C14  +  ( C2HS  )20  +  H2S0  at  20° 
is  given  by  Tian  (1946).  Other  curves  are  drawn  to  show  the  efiect  of 
adding  water  to  the  system,  but  at  other  temperatures. 


FLUOROCARBONS  CnF2n  +  2 

Scott  (1948),  lists  the  following  values  for  the  solubility  of  the 
fluorocarbons  in  organic  solvents  at  27°  in  terms  of  weight  %. 

C?F14  =  Perf luoromethylcyclohexane 
^8fi6  =  Perf luorodimethylcyclohexane 
~  Ci2F26  =  "Perfluoro  Kerosene" 

^^20F42  =  "Ferfluoro  Lube  Oil" 


Solvent 


Methyl  Alcohol 
0-D i c  h 1 or be  nze  ne 
Acetone 
Chloroform 
Benzene 
Ethyl  Acetate 
Carbon  Tetrachloride 
Ethyl  Ether 
"Petroleum  Ether" 


Grams  per 

100  grams 

of  Saturated 

Solut i on 

Vl4 

C8Fi6 

~  C12F26 

~  C  F 

^20r42 

insol. 

2.5 

insol . 

insol . 

n 

i  nsol . 

11 

11 

10 

9 

11 

It 

6.9 

10 

1  -3 

II 

3 

4.6 

insol . 

It 

15 

13 

it 

11 

miscible 

43 

3  -4 

II 

11 

miscible 

19 

It 

11 

It 

67 

II 

CYANOGEN  (CN)2 

cT8e" dissolved  *• 

&& h  r  1 if 

two  hours)  gave  values  of  1  i  longer  time  intervals  (up  ti 

solubility  in  0  0  C  i  'rV'3tPS’  Per  100  ^ms  •  of  solution.  Th< 
0.01  N  HC1  is  at  least  0.9  gms .  per  100  gms .  of  solution 

of^olJ'tionCin1wa?ergaVe  ^  S°lubility  as  ab<™t  0.98  gms.  per  100  gms 


c 
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0  CARBON  MONOXIDE  CO 

SOLUBILITY  OF  CARBON  MONOXIDE  IN  WATER 

Bunsen's  data  (1877)  was  interpolated  by  Henrich  (1892)  by  using  the 
method  of  least  squares,  and  his  equation  expresses  the  solubility  more 
closely  than  does  Bunsen's  equation.  Henrich's  equation:  ./?  =  0.032784- 
0 . 00080094 1  +  o.oooois872t2  (  3  =  Bunsen  coefficient,  t  =  °C )  was  used 
to  calculate  the  data  below.  These  values  are  smaller  than  those  of 
Winkler  (1901  ) 


Temp. 

ft 

Temp. 

ft 

0 

0.03278 

15 

.024341 

5 

.029076 

20 

.023113 

10 

.02636 

25 

.022580 

SOLUBILITY  OF  CARBON  MONOXIDE  IN  WATER 

(C&ssuto,  1904) 

The  results  were  interpolated  from  the  author's  data.  The  values  of  S 
are  from  the  equation  1  =  SP  where  1  is  the  Gstwaid  solubility  coeffic¬ 
ient,  and  P  is  the  total  pressure  in  meters. 


Total  Pressure  in 


meters 

17-7° 

19° 

1 .000 

0.02789 

0.02716 

2 .000 

.02783 

.02710 

3  -000 

•02773 

.02696 

4 .000 

.02770 

. 02688 

5-000 

.02761 

.02675 

6.000 

-02754 

.02665 

7 . 000 

.02739 

. 02643 

8.000 

.02715 

. 02614 

SOLUBILITY  OF  CARBON  MONOXIDE  IN  CUPROUS  SOLUTIONS 

The  solubility  of  carbon  monoxide  in  solutions  of  cuprous  ammonium 
carbonate  and  of  cuprous  ammonium  formate  has  been  studied  by  Hainswor 
and  Titus  J  *y  larson  and  Teitsworth  liwnl.  BesuUs  are  *.ven_ 

for  solutions  containing  from  35  gm  to  125  Cu  per  1  e  >  _  P_ 

atures  from  o°  to  6o° ,  and  at  partial  pressures  of  carbon  monoxide  from 
0  cm  to  260  cm  of  Hg .  The  solubility  is  proportional  to  the  amount  of 
?u+  in  solution.  With  increasing  pressure,  the  amount  of  carbon  monoxide 
absorbed  approaches  a  maximum  which  corresponds  to  1  mol  of  CO  per  mol 
Cu+  in  solution.  The  solutions  decompose  to  a  slight  extent,  precipita 

ing  metallic  copper. 
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SOLUBILITY  OF  CARBON  MONOXIDE  IN  ACID  SULFATE  SOLUTION  AT  25° 

(Kobe  and  Kenton,  1938) 

Note:  The  authors  determined  the  solubility  of  a  number  of  gases  in  a 
solution  of  Sodium  Sulfate  +  Sulfuric  Acid  which  was  made  up  from  200  gms 
Anhydrous  Sodium  Sulfate  +  800  grams  of  water  +  40  ml  of  36N  (cone.) 

H2S04 .  They  suggest  the  use  of  the  solution  as  a  confining  liquid  in  gas 
analyses.  The  aqueous  tension  of  the  solution  was  determined,  and  may 
be  represented  by: 

log  P  =  9.2675  - 

Where  P  is  the  vapor  pressure  in  millimeters  of  mercury,  and  T  is  the 
absolute  temperature.  At  25°  0.0039  cc  of  CO  [measured  at  25°,  760  mm] 
dissolve  in  1  cc  of  solution  when  the  partial  oressure  of  CO  is  760  mm. 
This  is  equal  to  0.0036  cc  of  CO  measured  at  o° ,  760  mm. 


SOLUBILITY  OF  CARBON  MONOXIDE  IN  ABSOLUTE  ALCOHOL 

(Carina,  1865) 

The  author  used  Alcohol  of  specific  gravity  0.792  ( 2 o° ) .  When  the  tem¬ 
perature  was  varied  from  20  to  240  ,  there  was  no  significant  change  in 
the  solubility  of  carbon  monoxide:  0.204  i.001  cc  CO  (measured  at  o°  , 

760  mm)  were  dissolved  per  cc  of  water  at  each  temperature.  This  result 
is  somewhat  larger  than  that  found  by  others  (Vol.  I,  p.  218),  who  also 
found  a  variation  in  solubility  with  temperature. 


SOLUBILITY  OF  CARBON  MONOXIDE  IN  ALCOHOLS 

(Gjaldbak,  1948) 


The  following  results  were  interpolated  by  the  author  from  his  experi- 
mental  data,  and  are  expressed  as  ml  of  CO  (measured  at  760  mm  and  the 
temperature  of  the  experiment)  dissolved  in  1  ml  of  solvent. 


Solvent 


ch3oh 

C2H50H 

n  -o3h7oh 

i  -C3H70H 

"-c4h9oh 
j  -c4h9oh 


d20 

B .  P .  760  mm 

4 

-it  l20°-50° 

20° 

35° 

50° 

0.7916 

64.7 

0 .224 

0 .230 

0.248 

0.0008 

•7892 

78.3 

.200 

.207 

.216 

•00053 

•8038 

97  .2 

.177 

.182 

.189 

.00040 

•  7859 

82  .4 

.190 

.196 

.206 

.00053 

117.8 

.164 

.169 

•173 

.00030 

107.9 

.174 

.180 

.186 

•00040 

CARBON  DIOXIDE  C02 


Wolf  and  Krause 
solutions  of  CaCl. 
analysis . 


(1927 )  determined 
+  NaCl  which  wer 


he  solubility  of  Carbon  Dioxide  in 
used  as  retaining  liquids  in  gas 


0 


Very  careful  work  by  Shedlovskv  ana  , 

Uy  of  carbon  dioxide  in  water  to  Innes  1 1 935  )  showed  the  solubil- 

atmosphere  pressure  at  2s0  Thus  1  „s  „  ~  ?-oooos  mols  per  liter  per 

solve  i„  one  liter  of  water  at  one  Sphere  mess^e”  “U1  dis- 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  WATER 

(Morgan  and  Maass,  19S1) 


The  authors  carefully  measured  the  partial  pressure  of  carbon  dioxide 
over  water  at  various  temperatures  and  concentrations.  The  following 
data  were  read  from  the  graphs  drawn  by  the  authors.  The  data  at  o°  are 
somewhat  less  accurate  than  at  other  temperatures,  but  considerable  care 
was  taken  throughout.  Solubility  is  expressed  in  gms.  C02  per  100  gms . 
sat.  sol. 


Partial  pressure 

of  C02  mm 

20 

40 

60 

80 

0 

O.083 

0.168 

0 .251 

0.335 

10 

.060 

.120 

.181 

.240 

18 

.045 

.091 

.138 

.186 

25 

.036 

.076 

.113 

.152 

The  Henry's  law  constants  from  the  above  data  are: 


,/  _  partial  pressure  of  C0-,  in  mm.  of  mercury 
Mole  fraction  C02  in  solution 


10° 

180 

25° 

(  M.  and  M  . ) 

K 

=  0.791 

1.018 

1 .243 

(Bohr:  Vol.I,  p.221 ) 

K 

=  .797 

1 .039 

1 .255 

SOLUBILITY  OF  CARBON  DIOXIDE  IN  WATER  AT  VARIOUS  TEMPERATURES  AND  PRESSURES 

(Wiebe  and  Gaddy,  1940;  Wiebe,  1941;  Prntton  and  Savage,  1948;  Zelvenskii,  1937  ) 


The  results  from  120  to  ioo°  are  those  given  by  Wiebe  and  Gaddy  and  by 
Wiebe.  Prutton  and  Savage  made  determinations  at  too0  and  120  and  ex¬ 
pressed  their  results  in  terms  of  mole  fractions.  At  100  their 
Ire Practically  identical  with  those  of  Wiebe.  Prutton  and  Savage's  data 
were  recalculated  in  terms  of  the  volume  of  carbon  dioxide  dissolved,  and 
are  identified  by  (*>  in  the  table.  Zeivenskii 's  data  ^  indicated  by  ( 
The  compositions  of  the  vapor  phases  in  equilibrium  with  many 
solutions  are  given  by  Wiebe  and  Gaddy,  1941 • 

cc  of  Carbon  Dioxide  (measured  at  o° ,  1  atm.)  per  gram  of  water: 


Total 

pressure  o°  120  180 

Atm . 


25 

30.51'* 

19-51 

50 

35-54 

32.03 

75 

36.33 

33-85 

1 00 

36.77 

33-98 

125 

150 

38.39 

35  -75 

200 

39-77 

37-17 

300 

41  -07 

39.31 

400 

500 

600 

700 

25° 

31  ■ 

0 

=1* 

0 

C  35° 

14 

.18 

12 

•  95 

27  • 

.23 

24 

.15 

22 

.21 

31  ■ 

.17 

29 

.33 

27 

.84 

31  ■ 

.75 

30 

.17 

29 

.13 

31 

.59 

30 

•  52 

32 

.78 

31 

.83 

00 

m 

.62 

36 

.78 

35 

•  73 

39 

.74 

38 

.67 

37 

•  99 

SO0  75°  ioo°  1200 


11.62  9.7i  6.82  .5-37  5-0 

20.35  17.25  12-59  10.18  9.5 

25.81  22.53  17.04  14.29  13-6 

27.81  25.63  20.61  17.67  17.2 

28.71  26.77  20>1  20,1 

29.39  27.64  24.58  22.73  22.1 

30.74  29.14  26.66  25.69  26.8 

31.34  29.51  29*53  30.0 

34.87  33-29  31-88  32.39  32.8 

36,73  3£'4* 

36.73  36.4  37-5 

38.34  37-59  38.50  39-9 

c=Crit ical  temperature 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  WATER 

(Van  Sl7*e,  1989) 


The  following  values  were  read  from  a  plot  of  the  author's  data:. 
Temp. 


Ml.  CO,  (measured  at  o° ,  760  mm) 


23 .0 

24-0 

25  .0 


per  ml.  water 

0.802 

.776 

.758 


Orcutt  and  Seevers  (1937)  found  the  solubility  of  C02  in  water  at  25 
to  be  (3  =  0.753  • 


SOLUBILITY  OF  CARBON  DIOXIDE  IN  WATER 

IZelTeog-kii,  1989) 


The  solubility  of  each  gas  in  mixtures  of  C02  +  H2  and  C02  +  N2  was 
determined  at  250  and  at  various  total  pressures,  g  =  ml.  of  gas  (meas¬ 
ured  at  o°,  1  atm)  dissolved  in  1  ml.  of  water  at  room  temperature. 


Mixtures  of  Carbon  Dioxide  with  Hydrogen 


Atm. 

5%  C02 
- /\ _ 

10% 

co2 

15%  co2 

20% 

co2 

co2 

«2 

C02 

Has 

co2 

'co2 

c 

25 

0.82 

0.395 

1 .62 

0.361 

2  .50 

0.335 

3  .40 

0.309 

50 

1 .56 

0.790 

3.14 

0.725 

4-70 

0.672 

6.33 

0.619 

75 

2.26 

1  .180 

4-53 

1 .080 

6 .64 

0.998 

8.73 

0.915 

100 

2.89 

1  .560 

5-75 

1 .430 

8.36 

1  .320 

10.86 

1  .200 

125 

3.48 

1  .940 

6.87 

1 .780 

9.86 

1  .630 

12  .67 

1 .480 

150 

3-99 

2.320 

7.87 

2.120 

11  .20 

1  -930 

14.27 

1 .740 

175 

4-47 

2 .690 

8.77 

2.450 

12.37 

2  .230 

15-55 

1 .990 

200 

4-97 

3.060 

9.56 

2 .780 

13  .42 

2  .510 

16.70 

2  .240 

225 

5.37 

3.430 

10.28 

3.110 

14.33 

2.800 

17.67 

2.480 

250 

5-79 

3-790 

10.92 

3  -440 

15 .11 

O 

00 

0 

ro 

18.54 

2.720 

275 

6.18 

4.160 

11.49 

3.750 

15.77 

3.350 

19.30 

2.950 

300 

6.57 

4.520 

11 .97 

4.080 

16.36 

3 .630 

20.04 

3 .180 

Mixtures  of  Carbon  Dioxide  with  Nitrogen 


Pressure 

5? 

■  co2 

10% 

co2 

15%  co2 

Atm . 

co2 

N2' 

co2 

N2" 

co2 

- ■ - S 

*2 

25 

0.74 

0.283 

1 .47 

0.256 

2  .41 

0.228 

50 

1 .38 

0.566 

2.75 

0.S13 

4  .21 

O.458 

75 

1  -93 

0.843 

3  .81 

0.763 

5.64 

0.688 

100 

2.32 

1.110 

4.61 

1.010 

6.81 

0.907 

125 

2.67 

1 .360 

5.23 

1 .240 

7.67 

1 .120 

ISO 

2.99 

1 .600 

5.75 

1 .460 

8.3s 

1.310 

175 

3.23 

1 .820 

6.18 

1 .660 

8.91 

1 .500 

200 

3  .40 

2 .040 

6.52 

i  .860 

9.36 

1 .670 

225 

3.56 

2 .240 

6.82 

2.050 

9.67 

1 .830 

250 

275 

300 

3.70 

3.85 

3-99 

2.430 

2.610 

2.780 

7.05 

7  .25 

7  .41 

2.220 

2 .380 
2.530 

10.03 

10.29 

10.50 

1  -970 

2.090 

2 .210 

20%  C02 


co2 

N2 

3.11 

0.201 

3  .52 

0.403 

7-39 

0.588 

8.87 

0.772 

9.98 

0.944 

10.90 

1.110 

11.60 

1 .280 

12 .15 

1  .430 

12  .56 

1  .560 

12.90 

1  .680 

13  -17 

1 .780 

13  .43 

1  .860 

CARSON 


92 


Zaalishvili,  1940  studied  the  solubility  of  Carbon  Dioxide  in  water 
when  the  Carbon  Dioxide  was  mixed  with  Nitrogen  and  Hydrogen.  At  10 

atmospheres  fugacitv  of  C02 : 


Temp. 


1  mol  H20  dissolves: 


100  grams  H20  dissolve: 


20° 

7 

x  io“3  mol  CO, 

1  -7i 

gms.  CO, 

35° 

5-8 

x  io“3 

1  .42 

11  ^ 

50° 

4 

x  io~3  " 

0.98 

II 

SOLUBILITY 

OF  CARBON  DIOXIDE  IN  SOLUTIONS  OF 

ELECTROLYTES  AT  25 

0 

(Kobe 

and  Williams,  1935) 

1  r  ml.  CO, 

(measured 

at  25° 

,  760  mm)  dissolved 

in  1  ml. 

of  solvent. 

p  -  II  II 

( 

"  0° 

,  760  ml . ) 

II  II  II 

It  II 

Added 

Wt.% 

1 

Added 

Wt.% 

1 

ft 

Electrolyte 

“  Electrolyte 

None 

0 

.823 

0.754  Na2S04 

20 

0.262 

0.240 

H2SOu 

5 

.746 

.683  Na^FOy 

10 

.280 

.256 

1 1 

10 

-717 

.657  CaCl2 

40 

.158 

.144 

NaCl 

10 

-551 

.505  MgCl2 

30 

.164 

.150 

1  1 

20* 

•339 

.310  ZnCl2 

50 

.386 

-354 

1  1 

25 

.257 

.236  A1C1, 

25 

.243 

.222 

ai2(so4>3 

20 

.221 

.203 

0.328,  0.352;  ft  =  0.306,  0.302,  0. 323- 


SOLUBILITY  OF  CARBON  DIOXIDE  IN  AQUEOUS  SOLUTIONS  AT  250 

(Findlay  and  Harby,  1908) 


The  carbon  dioxide  used  contained  0.7%  of  foreign  gases  1 
(measured  at  25°,  760  mm)  dissolved  in  1  ml.  of  solvent. 


Solute 

Wt.% 

1 

Solute 

Wt.% 

None 

_ 

0.823 

H2Si03 

0.113 

Fe(0H)3 

1 .36 

.896 

.068 

Id ialyzed  ) 

0.68 

.877 

Dextrin 

20 

.34 

•  833 

10 

.136 

.824 

5 

Gelatine 

5 

.848 

1 

3 

.834 

Soluble  starch 

10 

1 

.826 

5 

As, So 

0.305 

.822 

1 

2  3 

.244 

.825 

Glycogen 

1 .18 

.122 

.825 

0.263 

.  0244 

.825 

Albumin 

-5 

-75 

=  ml .  C02 


1 

0.823 

.822 

-735 

-757 

.768 

.817 

•  776 

.801 

.81s 

.804 

.820 

.822 

.822 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  AQUEOUS  SALT  SOLUTIONS 

(Markham  and  Kobe,  1941) 

A  =  ml.  carbon  dioxide  (measured  at  o°  ,  760  mm)  per  ml.  solvent  at 
given  temperature 


S  =  ml.  carbon  dioxide  (measured  at  o° ,  760  mm)  which  dissolve  in 
that  volume  of  solvent  which  contains  or.e  gram  of  water. 


Gm.  moles  of 

Potassium 

Results 

Chloride 

;  at  0.2 

Sodium 

l 

0 

Chloride 

Potassium 

Nitrate 

Salt  per  1000 
gms .  H20 

A 

S 

A 

S 

A 

S 

0.0 

1 .7023 

1 .7025 

— 

— 

— 

— 

0.1 

1 .6611 

1 .6654 

— 

— 

1 .6680 

1  .6740 

0.2 

1 .6268 

1  .6352 

1 .5996 

1 .6043 

1  .6470 

1 .6584 

o.s 

1 .5285 

1 .5481 

— 

l  -5733 

1 .6012 

1 .0 

1 .4020 

1 .4389 

1  .2778 

1 .2978 

1  .4610 

1 .5142 

2.0 

1 .1982 

1 .2644 

0.9877 

1 .021 0 

— 

— 

3-0 

1 .0460 

1 .1356 

.7800 

0.8218 

— 

— 

4-0 

— 

— 

.6286 

•  6755 

— 

— 

Sodium 

Nitrate 

Magnesi 

urn  Nitrate 

Magnesium 

Sulfate 

A 

S 

A 

S 

A 

S 

0.2 

1  .6167 

1 .6247 

— 

.  — 

— 

— 

0-5 

1 .5040 

1 .5229 

1  .3928 

1 .4172 

1  .1988 

•1 .1986 

1 .0 

— 

— 

1  -1439 

1 .1863 

.8441 

.8470 

2.0 

— 

— 

0.7849 

.8488 

.4128 

.4201 

3-0 

0.8840 

0.9589 

.5612 

.6326 

— 

— 

8.0 

•  4055 

•  5099 

— 

— 

— 

— 

Results 

Potassium  Chloride 

at  25° 

Sodium 

Chloride 

Potass i urn 

Nitrate 

A 

S 

A 

S 

A 

S 

0.0 

0.7565 

0.7587 

— 

— 

_ 

0.1 

•  7432 

•7475 

0.7379 

0.7413 

0.7501 

0.7552 

0.2 

•  7307 

•  7369 

.7197 

•  7243 

.7241 

•  7500 

0.5 

•  6937 

•  7055 

.6687 

.6767 

.7182 

•  7345 

1 .0 

.6442 

.6646 

•  5946 

.6074 

.6860 

•  7156 

2.0 

.5646 

•5998 

.4816 

.5017 

.6296 

.6834 

3  •  0 

•  5030 

.  -5503 

•  3917 

.4164 

■  .5818 

.6568 

4.0 

•  4563 

•5141 

.3288 

.3568 

— 

Scdium 

Nitrate 

Magnesium  Nitrate 

Magnesium  Sulfate 

Sodium  Sulfate 

A 

S 

A 

'  S 

A 

S 

A 

S 

0.1 

0.7415 

0.7458 

— 

___ 

.2 

•  7289 

•7352 

— 

.25 

— 

_ 

— 

•5 

1  .0 

1  -5 

•  6946 
•6352 

.7069 
•  6562 

0.6476 

.5588 

0.6627 

.5840 

0.5580 

•4147 

0.5606 

.4186 

0.6335 

•5330 

•3855 

0.6381 
•  5399 
•3957 

2.0 

3-0 

8.0 

.5406 

.4659 

•  2474 

•  5758 

•  5109 

•3151 

.4200 

.3225 

•  4587 

•  3683 

.2250 

.2306 

.2824 

•2943 

c 
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Results  at  40° 


0 


Gm.  moles  of 

Fotassium 

Chloride 

Sodium 

Chloride 

Potassium 

Nitrate 

Salt  per  1000 
gms .  H20 

A 

S 

A 

S 

A 

S 

0.0 

0.5133 

0.5173 

— 

— 

— 

— 

1 .0 

.4360 

.4522 

0.4084 

0.4195 

0.4704 

0.4937 

2 .0 

•  38.53 

.4168 

.3328 

.3487 

•  4370 

.4776 

3-o 

•  3520 

.3874 

.2767 

.2960 

.4083 

.4642 

Magnesium 

Nitrate 

Magnesium  Sulfate 

Sodium 

Sulfate 

A 

S 

A 

S 

A 

S 

0.25 

— 

— 

— 

— 

0.4394 

0.4450 

0.5 

0 .4460 

0.4590 

0.3814 

0.3852 

•  3735 

.3804 

1  .0 

.3900 

.4102 

.2948 

.2992 

.2781 

.2872 

1  -5 

— 

— 

— 

— 

•2073  ■ 

.2175 

2 .0 

.3015 

.3316 

.1658 

.1708 

— 

— 

3-0 

.2375 

•  2736 

— 

— 

— 

— 

SOLUBILITY  OF  CARBON  DIOXIDE  IN  SODIUM  CHLORIDE  SOLUTIONS 

(Harned  and  Darts,  1943) 


The  values  listed  below 

were  read 

by  the 

authors 

from  a  smoothed  plot 

of  their  data. 

The  results  are  higher  in 

all  cases 

i  than  those 

of  Markham 

and  Kobe,  1941 

and  those 

of  other  workers 

(Vol .  I, 

p.  221 )  the 

results 

are  expressed 

in  terms  of 

grams  of 

carbon 

dioxide  dissolved  in 

1000  gms. 

of  solvent. 

Gram  Moles  NaCl 

per  1000 

gms .  Water 

Temp. 

/V 

/ - 

0.0 

0.2 

0.5 

1  .0 

2 .0 

3-0 

0° 

3-383 

3  .202 

2.951 

2.585 

2.029 

1 .640 

5° 

2.818 

2.673 

2  .470 

2.174 

1 .722 

1 .399 

10° 

2.367 

2  .247 

2.079 

1 .835 

1  .469 

1 .201 

15° 

2.007 

1.905 

1  .765 

1 .569 

1 .263 

1 .043 

20° 

1 .727 

1 .641 

1  .525 

1  -357 

1  .103 

0.915 

25° 

1 .514 

1  -444 

1  -344 

1 .200 

0.979 

0.816 

30° 

1 .327 

1 .267 

1  .182 

1 .053 

0.867 

0.727 

35° 

1 .179 

1 .127 

1 .054 

0.948 

0.781 

0.654 

40° 

1 .053 

1.010 

0.946 

0.851 

0.701 

0.589 

45° 

0.964 

0.920 

0.921 

o.77i 

0.636 

0.533 

50° 

0.868 

0.831 

0.779 

0.702 

0.578 

0.483 

The  solubility  of  carbon  dioxide  in  water  and  in  calcium  chloride  so¬ 
lutions  at  75°,  ioo°,  and  1200  at  pressures  up  to  700  atmospheres  was 
determined  by  Frutton  and  Savage  (1945*-  The  results  are  expressed  in 
terms  of  the  mole  fraction  of  carbon  dioxide  in  the  solution  at  each 
temperature  and  pressure.  10%,  20%,  and  30%  calcium  chloride  solutions 
were  used . 


Buch  (1910)  determined  the  partial  pressures  of  carbon  dioxide  and  am¬ 
monia  over  solutions  containing  ammonium  carbonate  and  ammonium  carbamate 
in  varying  proportions. 


Thp  oartial  pressures  of  carbon  dioxide,  ammonia,  and  water  were  deter 
nined  Sver  solS  fons  of  ammonium,  chloride  +  ammonium  sulfate  (Belopolsky 
"Spunt!  and  Palkina,  1941),  and  over  CuINHj ^solutions  (Zhavoronkov ,  i939>. 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  SOLUTIONS  OF 
SULFURIC  ACID  AND  PERCHLORIC  ACID  AT  250 

(Markbam  and  Kobe,  1941a) 


a  =  cc  of  C02  (measured  at  o° ,  760  mm)  dissolved  in  1  cc  of  water 
S  =  cc  of  C02  (measured  at  o° »  760  mm)  dissolved  in  that  volume  of 
solvent  which  contains  one  gram  of  water. 

The  partial  pressure  of  C02  was  760  mm  in  each  determination 


Gm.  Moles 

Gms .  H2S04 

Gm.  Moles 

Gms.  HC104 

H2S04  per 

per  1000 

HCICL  per 

per  1000 

O 

.000  giris  .H20 

gms.  H20 

a 

0  iooogms.H20 

gms .  H20 

ot 

O 

0.0 

0.0 

0.7565 

0.7587 

0.0 

0.0 

0.7565 

0.7587 

0.5 

49.04 

.6983 

.7127 

.25 

25 .12 

.753 

.764 

1 .0 

98.08 

.6650 

.6911 

•  50 

50.23 

.759 

.778 

2.0 

196 .16 

.6132 

.6610 

•  75 

75-35 

.765 

.793 

3-0 

294 .24 

•  5854 

.6546 

1 .00 

100.47 

.772 

.809 

4.0 

392.32 

•  5740 

.6659 

1 .50 

150.70 

.785 

.840 

6.0 

588 .48 

.5878 

•  7332 

2.00 

200.94 

.798 

.865 

8.0 

784.64 

.6x69 

.8238 

4.00 

401 .88 

.835 

.984 

10.0 

980.8 

.6337 

•  9053 

6.00 

602 .82 

.863 

1 .091 

14.15 

1387.8 

.6404 

1.  0372 

10.00 

1 004 .7 

.866 

1 .239 

18.86 

1849.8 

.6225 

1-1453 

15  -47 

1554-3 

.762 

1 .264 

28.29 

2774-7 

.5840 

1 .3386 

22.84 

2294.7 

.718 

1 .426 

37-72 

3699.6 

•  5659 

1  -5573 

56.58 

5549- 

•  5741 

2 .1232 

94-30 

9249. 

•  645 

188.6 

18498. 

•  753 

282 .9 

27747. 

.813 

565.8 

55494- 

.880 

1131 .6 

110987 . 

.920 

.960 


SOLUBILITY  OF  CARBON  DIOXIDE  +  AIR  IN  ACID  SULFATE  SOLUTION 

(Kobe  and  Kenton,  1988) 


See  note  on  page  89  . 
determined  at  25°.  The 


The  solubilities  of  the  following  mixtures  were 
partial  pressure  of  the  gas  was  760  mm. 


Gas  Dissolved 


1  /3 


79-4%  N„ 


Air 

Air  +  5%  CO 
Air  +  io%C(T2 

+  6.1%  0„  +  14.5%  CO, 


Air  + 


20%  CO, 


270 

0.247 

0053 

.  0049 

0135 

.0124 

0235 

•0215 

0310 

.  0284 

0447 

.0410 

Jer^d^tlo’o0’  bT^eT^n^cheT?"  C0?  +  +  V  +  SiO,  was 

CO  between  l4»?d  aL “vTpor  is  «p^ed^  «T?Ltl!'n  l;S,rib"' 
solution  composition.  a  funcl10n  of  pressure  and 


Wolf  and  Krause 
solutions  of  CaCl 
sealing  fluids  for 


(1927)  determined  the  solubili 
+  NaCl  and  HC1  +  H_S0„  to  tes 
gas  research.  4 


y  of  Carbon  Dioxide 
their  efficiency  as 


in 


c 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  METHANOL 

(Krichevskii  and  Lebedeva,  1947) 


Cm3  0f  carbon 
methanol. 

dioxide  measured 

at  o° , 

760  mm  dissolves 

in  1  gm.  of 

Pressure  atm. 

0° 

25° 

49.8° 

75° 

6.8 

59.5 

29.9 

19.5 

12.8 

10.7 

94-9 

49.  3 

32.1 

22.3 

16.5 

174 

82.5 

51.8 

35-5 

22.3 

270 

118 

71.9 

48 .6 

30.0 

197 

112 

71.5 

39.7 

287 

1 61 

103 

49 .4 

228 

140 

55.2 

269 

- 

59.4 

181 

68.8 

234 

SOLUBILITY  OF  CARBON  DIOXIDE  IN  WATER  AND  ALCOHOL 

(Bunsen,  1877;  Henricb,  1892;  Prytz  and ‘Holst,  1895) 

Bunsen's  data  was  interpolated  by  Henrich  by  using  the  method  of  least 
squares,  and  he  obtained  equations  which  expressed  the  solubility  more 
closely  than  did  Bunsen's  equations.  Frytz  and  Holst  measured  the  solu¬ 
bility  of  C02  in  water  at  o°  ,  and  obtained  the  value  1.7308  cc  per  cc  of 
water  at  760  mm  pressure.  This  agrees  with  Henrich 's  calculated  results, 
but  not  with  Bunsen's  original  extrapolated  value  of  1.7967.  The  values 
below  were  calculated  from  Henrich 's  equation,  but  are  larger  than  those 
found  by  later  workers.  The  solubility  in  ethyl  alcohol  has  also  been 
calculated  using  Henrich's  equation.  The  equations  are: 

C02  in  H20  a  Cto.012)  =  1.7326  -  0. 0667241  +  o.ooi2394t2 

C02  in  Alcohol  a  (to. 005)  =  4.3294  -  o.09426it  +  o.ooi2394t2 

Where  a  is  the  solubility  in  terms  of  the  Bunsen  coefficient  and  t  =  °C. 

Temp  o°  5°  io°  IS0  20°  250 

<x  Water  1-733  1-453  1.189  1.098  0.982  0.850 

a  Alcohol  4.329  3-899  3.5io  3.194  2.938  2.7450 


SOLUBILITY  OF  CARBON  DIOXIDE  IN  ALCOHOL  SOLUTIONS 

(Roche,  1948) 


L  = 

Li ters 

C02  dissolved 

in  1  liter  of  "liquid 

studied" 

%  Alcohol 

Temp 

L 

%  Alcohol 

Temo 

L 

94-6 

2° 

1 .66 

94-6 

62° 

0.15 

15° 

1.16 

50 

17° 

•  54 

42° 

1.10 

10 

17° 

•  44 

42° 

0.43 

0 

17° 

.42 

SOLUBILITY  OF  CARBON  DIOXIDE  IN  ETHANOL 

(Carius,  1855)  * 

Absolute  alcohol,  sp.  gr.  =  0.792  at  20°  was  used.  See  Vol.  I,  p.  230-5 


Temp. 

a 

Temp. 

a 

0° 

3.59 

15° 

lo 

bo 

00 

5° 

3-32 

20° 

2.71 

10  0 

3-09 

25° 

2 .58 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  ALCOHOL  -  WATER  SOLUTIONS  AT  25 

(Kobe  and  Mason,  1946) 


A  =  Solubility  of  C02 
inal  solution . 

B  =  Solubility  of  C02 
nal  solution . 


in  ml  (measured  at  250 >  760  mm)  per  ml.  of  orig 
in  ml  (measured  at  o° >  760  mm)  per  ml.  of  origi- 


Substance  Added  Concentration  Wt.% 

A 

B 

None 

0.823 

0.754 

Glycerol 

40 

.592 

.542 

Ethylene  Glycol 

60 

.627 

•  574 

It 

40 

.654 

•  599 

II 

20 

.726 

.666 

Dioxane 

60 

1  -523 

1  -395 

di  hydroxy- 

ethyl  ether 

60 

0.633 

0.579 

Tetrahydrof urf ural 

Alcohol 

75 

1 .113 

1  .020 

SOLUBILITY 

OF  CARBON  DIOXIDE 

IN  CARBON 

DISULFIDE 

(Woukoloff,  1889) 


The  author  gives  data  for  the  solubility  of  carbon  dioxide  in  carbon 
disulfide  at  two  pressures  'of  carbon  dioxide  at  each  of  three  tempera¬ 
tures.  The  data  below  was  extrapolated  to  760  mm  of  carbon  dioxide  and 
converted  to  a  total  pressure  by  adding  the  vapor  pressure  of  carbon 
disulfide  at  each  temperature,  a  =  cc  of  C02  (measured  at  o°  ,  760  mm) 
dissolved  in  1  cc  of  CS2 . 


a  at 

a  at  760  mm 

Temp. 

a  at 

a  at  760  mm 

760  mm  C02 

Total  Pressure 

760  mm  C02 

Total  Pressure 

1 .51 

1 .30 

2  0° 

1  .25 

0.90 

1 .44 

1 .20 

25° 

1 .19 

0.81 

1.38 

1 .09 

30° 

1  -13 

0.72 

1 .32 

0.99 

SOLUBILITY  OF  CARBON  DIOXIDE  IN  CHLOROFORM  AT  130 

(Woukoloff,  1889a) 

The  results  are  given  in  terms  of  the  "coefficient  of  dissolution" 
which  is  probably  the  Bunsen  adsorption  coefficient.  The  values  were 
interpolated  from  the  data  given  by  the  author.  The  solubility  is 
strictly  proportional  to  the  pressure. 


Pressure  mm.  a 


Pressure  mm. 


a 


O 

O 

VO 

0.279 

100.0 

0.565 

150.0 

0.859 

200.0 

1  -145 

250.0 

1 .436 

300.0 

1.716 

350.0 

2.069 

400.0 

2.305 

450.0. 

2.591 

500.0 

2 .881 

550.0 

3 .168 

600 . 0 

3.454 

650.0 

3.747 

O 

O 

O 

4 .046 

750.0 

4.360 

760.0 

4 .425 

at  «,-0  ^  ,  ,  ^uauiiui  1UC  LU  Oe  2.00 

at  25  ,  760  mm)  per  ml  CC14  at  760  mm  total  pressure 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  LIQUID  OXYGEN  AND  NITROGEN 

(PederoTe,  19401 


Temp.  °K 

Mole  Fraction 

C02  in  Liquid: 

Oxygen 

\ 

Nitrogen 

67.0° 

1 .77  x  io“6 

2.21  X  lO-^ 

78.4° 

2.91  x  io“6 

3.47  X  10“^ 

98  0 

5.61  x  io“° 

7.26  x  io~° 

SOLUBILITY  OF  CARBON  DIOXIDE  IN  MIXTURES  OF  LIQUID  OXYGEN  +  NITROGEN 

(Ishkiu  and  Burbo,  1939) 


Vol.%  02 
in  Solvent 

Temp.  °K 

cc  .  CO  2  (o°  ,  760  mm) 
per  liter  of  Solution 

Mole  Fraction 
C02  in  Solutioi 

99-6 

90.0° 

3-6 

0.0000045 

80.0 

85.6° 

2 .8 

.0000037 

50.0 

81  .4° 

2.1 

.0000030 

30.0 

79- 4° 

1 .85 

.0000028 

0.0 

77  -4° 

1  .49 

.0000025 

The  liquid-vapor  equilibrium  in  the  systems  C02  +  N2  (o°),  C02  +  H2 
(25°)  and  C02  +  CO  (o°,  io°)  are  given  in  the  form  of  diagrams  by 
Abdulaev,  1939. 

The  pressure-composition  diagram  for  the  system  C02  +  H2S  is  given  by 
Steckel,  1945- 

p_V-T  data  at  the  critical  point  has  been  reported  for  the  following 
systems : 


0 

0 

(0 

-  «2 

Vershaffelt,  1899 

co2 

-  n2 

Andrews,  1882 

co2 

-  02 

Keesom,  1903,  1903a,  1904 

co2 

-  HC1 

Ansdell,  1882 

co2 

-  n20 

Caubet ,  1904 

co2 

-  so2 

Caubet,  1902 

CO, 

-  C2H2 

Kuenen,  1897 

co2 

-  C2H6 

Kuenen,  i897>  1897a;  Kuenen 

and  Robson,  1902 

co2 

-  CH3C1 

Kuenen,  1892,  1897;  Caubet, 

1904 

co2 

-  c6h5nc2 

Kohnstamm  and  Reeders,  1912 

co2 

-  Air 

Cailletet,  1880 

THE  SYSTEM  C02  -  H20:  SOLUBILITY  OF  WATER  IN  LIQUID  CARBON  DIOXIDE 

IStobe,  1943) 

Each  value  is  an  average  of  several  determinations 


Temp. 

Wt.%  h2o 

-290 

0.020 

+  5.08° 

.064 

+15 .0° 

.  .090 

+22.6° 

.104 

The  mutual  solubility  of  carbo.  dioxide  and  ethylene  at  o' 
up  to  7000  Kg/cm2  has  been  studied  by  TsikIis,  1947 


and  pressures 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  BENZENE 

(Wan  and  Dodge,  1940) 

The  solubility  of  carbon  dioxide  in  benzene  was  determined  at  various 
temperatures  and  pressures  in  an  all  metal  cylinder  immersed  in  an  oil 
bath.  The  temperature  was  carefully  controlled,  and  benzene  of  boiling 
point  79. 9°  -  80. i°  was  used.  The  authors  give  graphs  showing  the  mole 
fraction  of  carbon  dioxide  in  the  liquid  and  in  the  vapor,  and  the  Hen¬ 
ry's  law  constants  are  tabulated.  The  solubilities  in  terms  of  grams  of 
carbon  dioxide  per  gram  of  benzene  were  calculated  from  thd  author's 
graphs.  The  data  do  not  agree  with  those  of  Sandor  (Vol.  I,  p.  234). 

K  =  Total  pressure  x  mole  fraction  C02  in  vapor 

Mole  fraction  C02  in  liquid 


Henry's  law  constants  (K)  • 


Mole  Fraction 

'Lo 

A 

6o° 

C02  in  Liquid 

30 

40 

50° 

0.10 

1240 

1420 

1670 

1850 

.20 

1230 

1430 

1650 

1918 

•  30 

1208 

1440 

1605 

1940 

.40 

1190 

1395 

1605 

1935 

•  50 

1169 

1360 

1588 

1910 

.60 

1102 

1303 

1535 

1840 

.70 

1045 

1255 

1492  • 

1742 

Grams  carbon  dioxide 
Mol  %  carbon  dioxide 

dissolved 

per  gram 

of  benzene 

Total  Pressure 

30° 

Lbs  .  per  sq .  inch  < — 

A 

~~B 

100  0.048 

7.8 

200  .108 

16.0 

300  .183 

24.5 

400  .275 

32  .8 

500  .392 

41 .0 

600  .581 

So. 5 

7oo  .960 

63 .0 

800  1 . gi 

77  .2 

900  3.91 

87.4 

!000  15.55 

96.5 

1100 

1200 

1300 

1400 

40  so0 


A 

“'b 

A 

B 

0.039 

6-5 

0.035 

5-8 

.090 

13  -7 

•  073 

11  -5 

•145 

20.5 

.120 

17-5 

.214 

27.3 

•175 

23  -7 

.298 

34-6 

.247 

30.5 

.416 

42.5 

.322 

36.7 

•  587 

51 .0 

.422 

42.8 

.846 

60.0 

•  552 

49-5 

1 .315 

70.0 

.719 

56.5 

2  .500 

81  .6 

1  .049 

65.0 

l  .520 

73 .0 

3.19 

85 .0 

6o° 


~B 

0.030 

5.o 

.063 

10.0 

•  093 

15.0 

.141 

20.0 

.188 

25.0 

.242 

30.0 

.310 

35-5 

•  383 

40.5 

•  47i 

45-5 

•  598 

51  -5 

•  772 

57-8 

.845 

66.0 

1 .762 

75-8 

2  .328 

88.5 

The  pressure  -  volume  -  composition  relationshi 

FropIne!UCaJboiaDi oxide  -liune^^rCart^ ^D' "  *7*™’  Carb°"  Dioxide  ' 
determined  by  Foettman  and  Katz  (in  if  "  ^10xlde  “  Fentane  have  been 
cal  temperature  (l945>  from  room  temperature  to  the  criti- 


Ethane,  Carbon  Dioxide  - 


Liquid  -  vapor 
ioo°  F  to  460°  F 
Reamer,  Sage,  and 


equilibrium  data  in  the  system  CO 
at  pressures  up  to  10,000  lbs/sq. 
Lacey,  1941. 


2 


+  n  -  Butane  from 
in.  are  given  by  Olds 


At  170°  and  50  atmospheres 
ured  at  o° ,  1  atm.)  dissolve 
1948) . 


pressure,  2.9  cc  of  Carbon  Dioxide  (meas- 
ln  1  gm-  0f  ^lystyrene.  (Newitt  and  Seale, 
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SOLUBILITY  OF  CARBON  DIOXIDE  IN  HYDROCARBONS  AT  40° 

(McCay,  Seeley,  and  Gardner,  1941) 

The  solubility  in  each  hydrocarbon  and  in  5%  NaCl  solution  was  deter¬ 
mined  and  the  distribution  ratios  between  the  organic  and  aqueous  phases 
were  calculated  at  each  pressure.  (Solubilities  at  5  atm  intervals  are 
also  given) 


Gms .  CO  per  gm.  of  Hydrocarbon  or  gm.  of  5%  NaCl  solution 
Pressure  - — 


Atm 

(absolute  ) 

pentane 

C5H12 

5%  NaCl 

Benzene 

Cp«6 

5%  NaCl 

'"Decahydronaphthalene  Naci 

C10Hi8 

10 

0.1430 

0.00685 

0.0322 

0.00730 

0.0280 

0.0100 

20 

.2480 

.00985 

.0969 

.01298 

.0600 

.0160 

30 

•  3870 

.01310 

•1932 

.01651 

.0900 

.0219 

40 

.4500 

.01725 

.3220 

.01932 

.1200 

.0275 

50 

60 

70 

.6420 

.02130 

•  5470 

1 .1910 

.02402 

.03415 

.1520 

.2040 

.3020 

.0325 

.0368 

.0400 

Cyclohexane 

C6H12 

5%  NaCl 

Hexadecane 

^16^24 

5%  NaCl 

10 

0.0652 

0.0110 

0.0800 

0 . 0094 

20 

.1322 

.0154 

.1580 

.0150 

30 

.1895 

.0179 

.2260 

.0188 

40 

.2395 

.  02  06 

.281 0 

.0215 

50 

.2900 

.0236 

•  3330 

.0245 

60 

.3500 

.  0266 

•  3930 

.0283 

70 

.4130 

.0284 

.4700 

.0329 

80 

.5310 

.0272 

.6900 

.0290 

SOLUBILITY  OF  CARBON  DIOXIDE  IN 

(Schaffer  aad  Haller,  1943) 

FATS 

Ml  of  gas 

( o° ,  760  mm) 

per  1000  ml 

of  fat 

40° 

6o° 

Butter  oil 

109.5 

91 . 0 

Cottonseed  oil 

87.6 

— 

Lard 

100.3 

CARBON  OXYSIJLFIDE  COS 


SOLUBILITY  OF  CARBON  OXYSULFIDF,  IN  OIL  AT  32 


Note: 


(Avdeeva  and  Pitelina,  1947) 


The'  solubility  was  measured  in  "solar  oil"  Ipetroleml  having  the  fol¬ 
lowing  ohysical  properties:  Molecnlar  wt .^3°;  density  0.8768,1^1  ^ 

1 08"  ■  n^Tbe 'data'were  read°f rom  gr^s^ee  by  the  anthors.  and  the 
points  lie  on  a  straight  line. 

Volume  %  COS  in  gas  Gms.  COS  per  liter  of  oil 
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CARBON  DISULFIDE  CS2 


See  also  page  57 1 


SOLUBILITY  OF  CARBON  DISULFIDE  IN  OIL 

(Avdeeva  and  Pitelina,  1947) 

NOTE: 

The  solubility  was  measured  in  "Solar  Oil"  (petroleum)  having  the  fol- 
lowing  properties:  Molecular  weight :  230:  density  0.8768;  initial  boiling 
point  215°  C;  viscosity  (Engler)  20°-i7i>  50°-i28;  flash  point  108°.  The 
data  were  read  from  graphs  drawn  by  the  authors,  and  the  points  lie  on 
straight  lines  at  each  temperature.  The  effect  of  varying  the  molecular 
weight  of  the  oil  was  also  studied. 


Grams  CS_  per  liter  of  Oil 


Gms .  CS_  per  cubic  meter  of  gas: 


Temp.< 


1941 


gas: 

40 

120 

2  0° 

7.9 

30° 

6.0 

18.0 

6o° 

2  .2 

6.6 

100° 

0.8 

2  .2 

Disulfide  in 

blood 

200 


280  360  440 


3-6  5.1 


The  system  Carbon  Disulfide  +  Methyl  Alcohol  +  Oleic  Acid  +  Olive  Oil 
is  reported  by  Moreno  and  Gonzalez,  1948. 

The  following  systems  have  been  studied: 


CS2  +  Benzene  (Vapor  pressures  at  250  ) 

CS2  +  Diethyl  Ether  (Vapor  pressures  at  190) 

CS2  +  Methyl  Acetate  (Upper  critical  solution  temperature:  Clusius  and 

-52.6°,  61  mole  %  CS2 )  Ulmke ,  1941. 

CS2  +  Acetone  (Upper  critical  solution  temperature: 

-51 <4°,  66  mole  %  CS2 )  Clusius  and  Ringer,  1940. 


Horiuchi,  1931 


CALCIUM  Ca 


The  system  Ca  CaCl  was  studied  by  Cubicciotti  and  Thurmond, 
Ihe  substances  are  only  partially  miscible  as  liquids. 


1949- 


The  melting  point  of  the  eutectic  mixture 
about  -90°.  (Birch  and  MacDonald,  1947). 


in  the  system  Ca  +  NH3 


is 


Ca 


CALCIUM  ALUM  I  NATES  *CaO-yAl  0  +  n  H  0 

2  3  2 


See  also  page  39  . 


anJh5cMSdU,Ci943Aa?^roHfS ^  WeUs’  C-larke  • 

over  this  ranged  t^rat^^^^O^^^O^^  ^  ^ 


2CaO-Al  n  •  qu  n  *  /I' “^3  3^au  a i2U3  •  6H20 ,  and  Ca(OH),. 

to  form2a3i:i2co^ou!ld?0'  2°3'13  ”2°  Were  f°Und  t0  exist  "’etastably  and 


A 10 


The  system  CaO  +  A  1,0,  +  TiO  + 
tabulated,  by  Bessey,  Ti|38) .  2 


H20  is  discussed, 


and  the  known  hydrates 


Ca  CALCIUM  a  02 

AsO  CALCIUM  ARSEN  ITE  xCaO-yAs20  +  nH20 

Gnerin  and  Masson  (1949)  studied  the  system  CaO  -  As2(L  -  R20  at  6o°  and 
found  the  same  compounds  as  did  Story  and  Anderson  (Vol.  I,  p.  241): 

In  contact  with  solutions  containing  0.09%  -4-8%  As203  :  Ca0'As203 

"  "  "  0.022%  -  0.08%  CaO  :  2Ca0-As203*nH20 


AsO  CALCIUM  ARSENATES  xCaO  •  yAs205  +  n  H20 

THE  SYSTEM  CaO  -  As205  -  H20 

(Guerin,  1941a  ) 

The  system  has  been  investigated  by  many  authors  (Vol.  I,  p.' 241,2), 
and  in  general  there  is  good  agreement  as  to  the  proportions  of  CaO  and 
,  As203  in  the  solid  phases,  but  the  degree  of  hydration  is  still  uncer¬ 
tain  in  many  cases.  The  table  below  summarizes  the  results  of  the  var¬ 
ious  authors,  including  Guerin,  and  shows  the  number  of  molecules  of 
water  assigned  by  each  author  to  the  compounds  found  by  him.  An  x  indi¬ 
cates  that  the  compound  was  found,  but  the  degree  of  hydration  was  not 
determined,  and  a  (-)  indicates  that  the  compound  was  not  found.  Eisen- 
berger ,  Lehrman,  and  Turner  (1940)  think  that  the  continuous  solid  solu¬ 
tions  exist  in  the  basic  region,  rather  than  the  3:1,  10:3,  and  4:1  com¬ 
pounds  . 


Ca0:As205 


1  :i 
2 : 1 
5  '-2 

3:1 

10:3 

4:1 


Tartar , 
Wood,  and 
Hiner 
(1924) 

Smith 

(1920) 

learce 
and  Avens 
(1937) 

Nelson 
and  Haring 
(i937> 

fearce 
and  Norton 
(1936) 

Guerin 
I1941 ) 

25° 

35° 

35° 

62° 

90° 

17° 

40° 

6o° 

90° 

— 

2 

- 

2 

- 

2 

2 

2 

0,2 

- 

3 

X 

1 

X 

3  ,5 

3  ,5 

3 

l  .3 

— 

X 

6 

X 

10 

5 

5 

5 

_ 

- 

X 

2 

X 

10 

4 

2 

2 

X 

_ 

- 

- 

X 

“ 

— 

_ 

- 

X 

- 

5 

1 

1 

1 

In  order  to  obtain  equilibrium,  Guerin  shook  CaO  +  As205  and  distilled 
water  together  for  several  hours  in  a  thermostat  constant  to  20 .  Occa¬ 
sionally  one  of  the  suspected  compounds  was  used  to  prepare  the  original 
mixtures.  Analyses  were  made  of  the  wet  residues  or  the  drien  crysta  s 
after  equilibrium  was  attained.  The  results  agree  well  with  those  0 
Nelson  and  Haring  (1937)- 
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CALCIUM 


Ca 


ISOTHERMAL  INVARIANT  POINTS  IN  THE  SYSTEM  CaO  -  As205  -  H20 

(Guerin,  1941) 


AsO 


17° 


40 


o 


6o° 


90 


O 


pH 


2  .4 

6.8 

7.8 
9.6 

2  .4 

6  .4 
7-4 
9.0 

2  .4 

6  .2 

6.8 

7.8 

2  .4 
5-9 
6  .2 
8.0 


Solution 


Wt .  %  CaO 

6.5 
0.09 

•05 

.04 

6.6 

0.09 

•03 

.006 

6.7 
0.07 

•03 

.008 

6.8 

0 . 06 

.  02 
.009 


Wt.%As205 

27.5 
0.32 

.10 

Trace 

28.5 
0.23 

.06 

.008 

29.7 

0.2 

•  07 
.01 7 

32.0 

0.22 

•  07 
.017 


Solid  Fhases  (Ca0:As20^ :H20) 


1:1:2  +  2:1:3  (2:1:5?) 

2  :i  ‘.3  +  5 :2  :io 
5:2:10+  3:1:10 
3:1:10+  4:1:5 

1  :i '.2  +  2:1 :3  (2:1  :s?> 

2:1 :3  +  5:2:5 
5:2:5  +  3:1:4 

3  :i  :4  +  4:1:1 
1:1:2+  2:1 :3 
2:1  '.3  +  5:2:5 
5  :2  :s  +  3:1:2 
3  :i  \2  +  4:1:1 

(1:1:0)  1:1:2  +  2:1:1  (2:1:3?) 
2:1:1  +  5  :2  :s 
5:2:5  +  3:1:2 
3  :i  '-2  +  4:1:1 


CALCIUM  BORATE  CaB204 


BO 


THE  SYSTEM  CaO  -  B203  -  H20  at  25° 

(Nikolaev  and  Chelisbcheva,  1940) 

The  authors  found  the  same  compounds  in  the  system  as  did  Sborgi  (Vol. 
I,  p.  242),  but  with  different  degrees  of  hydration.  Mixtures  of  the 
oxides  were  allowed  up  to  three  months  to  attain  equilibrium,  rather  than 
5  days  (Sborgi).  The  data  show  considerably  smaller  solubilities  than 
previously . 


per  1 00  gms . 

Saturated  Solution 

\ 

CaO 

b2o3 

0.119 

0-.0 

.190 

.102 

•175 

.104 

.090 

.126 

•034 

O 

00 

m 

•053 

•955 

.044 

1  -34 

•  058 

3  -30 

0.0 

3-17 

Solid  phase 

Ca (OH ) 2 

Ca(OH)2  +  Ca0-B203  -  6H20 
Ca0-B203’6H20 

Ca0-B203-6H20  +  2Ca0-3B203 -i3H20 
2CaO'3B203-i3H20 
2Ca0-3B203  -i3H20+  Ca0-3B203  *4H20 
Ca0-3B203-4H20 
Ca0-3B203-4H20  +  H3B03 
H_BO_ 


Ca 


CALCIUM 


1  04 


Br  CALCIUM  BROMIDE  CaBr2 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  BROMIDE  -  INDIUM  BROMIDE  -  WATER 

AT  ROOM  TEMPERATURE 

(Ensslin,  2iemeck,  and  deScbaepdryver,  1947  ) 


Gms.  per  100 
ml.  Sat.  Sol. 

Solid  phase 

Gms .  per 
ml.  Sat. 

100 

Sol. 

Solid  phase 

InBr3 

CaBr2 

InBr3 

CaBr2 

184  .4 

17.0 

CaBr2  '2lnBr^  -8H20 

S3  *4 

82  .2 

CaBr2 • InBr3 ’8^0 

180.1 

20.0 

II 

47.3 

83  .4 

3CaBr2  -2lnBr3  *23^0 

80.3 

58.0 

CaBr2  •  InBr3 '8H20 

39-8 

85.3 

If 

76.9 

76.5 

II 

29-0 

90.8 

2CaBr2'InBr3-i4H20 

61 .8 

78.0 

ft 

26  .4 

93  *8 

fl 

CALCIUM 

CARBIDE 

CaC2 

The  melting  points,  densities,  hardness  and  crystal  structures  of  the 
system  CaC2  +  CaO  are  given  by  Aall  I1939). 

CH  CALCIUM  ACETATE  CalC2H302>2 

The  systems  Calcium  Acetate  -  Humic  Acid  -  Water  and  Calcium  Acetate  - 
Methoxyhumic  Acid  -  Water  were  studied  by  Fuchs,  1943- 

CALCIUM  CITRATE  Ca (C6Hs07  >2  ‘4H20 

100  gms .  Saturated  Solution  in  Furfural  contains  0.01  gms .  at  25°  • 
(Trimble ,  1941 > . 


CALCIUM  ACETYLSALICYLATE  Ca (C6H^ (0C0CH3  >CCO )2 


33.5$  dissolved  in  ether  after  standing  for  16  hours  at  room  temperature 
3 l'2%  dissolved  in  Absolute  Alcohol  after  standing  for  3  hours  at  room 
temperature  (Ebach,  1943 


CALCIUM  2,  4-DINITRO  PHENATE  Ca[C6H3 IN02 >20]2 
CALCIUM  2,  4-DINITRO  CRESYLATE  Ca[C(;H2  ICH3  )  (N02  )20]2 


Fastac  and  LeCrivain  (1948*  (See  note  page  66) 


At  150  between  1 .0 
At  40  "  -5 
At  150  "  1.0 


and  2.0  wt.  %  Calcium  2,  4-Dinitro  Cresylate  dissolve 
and  1.0  "  Calcium  2,  4-Dinitro  phenate 

and  2.0  " 


in  water 

II  I* 

It  II 


CALCIUM  TETRACHLORO  PHTHALATE  CaC6Cl^ ICOO )2 

100  gms.  of  a  saturated  solution  of  the  salt 
gms.  at  240  (Lawlor,  i947>- 


in  water  contains  0.07 
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CALCIUM 


Ca 


CALCIUM  DODECYL  SULFATE  Ca (C12H25S04 )2 

SOLUBILITY  IN  SOLUTIONS  OF  SODIUM  DODECYLSULFATE  AT  50° 

(Tarter  and  Cadle,  1939) 

Gms .  per  100  gms .  H20 
✓ - N, 


NaD 

CaD 

0.0 

0.261 

.200 

1 .25 

•  6oo 

2  .60 

i  .250 

4.30 

2 .500 

7  .27 

CALCIUM  DODECYLSULFONATE  Ca (C12H25S03 )2 

SOLUBILITY  IN  SOLUTIONS  OF  SODIUM  DODECYLSULFONATE  AT  50° 

(Tarter  and  Cadle,  1939) 

Gms.  per  100  gms.  H20 


/ -  - \ 


Na  D 

CaD 

NaD 

Ca  D 

1.0 

0.0220 

1  .5000 

0.135 

•  0125 

.0166 

2  .5000 

•  171 

.0300 

.0067 

5.000 

.260 

.1000 

.0028 

10.000 

.440 

.2000 

•  0043 

15.000 

.820 

.6000 

.0260 

CALCIUM  ANTHRACENE  SULFONATES  Ca (C14H9SC3  )2 

^a^i4^8^2^6 

SOLUBILITY  IN  WATER  AT  20°  AND  ioo° 

(Federov  and  Lodygin,  1942) 


CH 


«"  Ca(Ci4H9S03)2-3H20 

P-  Ca(C14H9S03)2-H20 
!.  5  -  C14H8S206Ca-3H20 
!.  8  -  C14H8S206Ca-5H20 
2,  6  -  C14H8S206Ca-5H20 
2.7-  C14H8S206Ca-3H20 


of  Salt 

per  100  gms .  Sat 

'20° 

1 00° 

0.0266 

0.3286 

•  0162 

.1034 

•  2666 

•5248 

.1840 

•3544 

•  2424 

•4425 

.1072 

.2107 

Ca  CALCIUM 

CNS  CALCIUM  THIOCYANATE  Ca(CNS). 
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EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  THIOCYANATE 
POTASSIUM  THIOCYANATE  -WATER  AT  250 

(McKerrow,  Occlesshaw,  and  Drabble,  1946) 


An  a  form  sta- 


ble  above  23.8 

0  and  a  /3  form 

stable 

below  this  temperature  (See 

page  12 ) . 

Gms.  KCNS 

Gms.  Ca(CNS)2 

Gms.  KCNS 

Gms.  Ca  (CNS  )2 

per  100  gms . 

per  100  gms . 

Solid 

per  100  gms . 

per  100  gms . 

Solid 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

70.76 

0.0 

A 

24 .00 

46  .65 

C 

66.16 

4 . 01 

A 

18.62 

51 .82 

C 

59.32 

10.51 

A 

17.77 

53  .18 

C  +  a-D 

53-38 

16.78 

A 

*21 .32 

52  .10 

a-D 

49  -34 

21 .41 

A 

17.54 

53-19 

II 

45  -57 

26.61 

A 

13  -8i 

54.39 

II 

44.09 

29-16 

A 

10.46 

55.68 

ll 

43-75 

31  -39 

A 

7.90 

56.67 

II 

43-77 

32  .21 

A  +  B 

5.23 

57.71 

H 

43  .56 

31  -66 

B 

2.10 

58.99 

II 

42.84 

32 .11 

B 

0.0 

60.20 

II 

42 .07 

32  .81 

B 

*13-76 

54.56 

e-D 

41  .12 

33  .69 

B 

*10.56 

55.89 

n 

40.22 

34  -22 

B 

*  6.40 

57.63 

11 

39.06 

35-22  , 

B 

*  4.68 

58.60 

11 

36.89 

37.l8 

B 

*  2.7.7 

59-55 

11 

36  .28 

37-47 

B  +  C 

’  0.0 

61 .10 

11 

*34-17 

39-59 

B 

*  0.0 

60.75 

11 

*33-53 

40 . 00 

B 

*43-75 

33-6i 

A  +  E 

*31  -50 

41 .61 

B 

*41 .83 

35-31 

E 

*43-88 

32 .56 

A  +  C 

*40.38 

36.34 

E 

*42 .81 

33.38 

C 

*36.74 

39-52 

E 

*41 -91 

34.61 

C 

*32.60 

43  •  96 

E 

*38.80 

36.01 

c 

*29-05 

48.50 

E 

35  -39 

37.95 

c 

*28.30 

49-57 

E  +  F 

32  .56 

40.17 

c 

*28.49 

49.20 

F 

26  .55 

44 .66 

c 

*25 .26 

50.82 

F 

*23 .46 

52  .14 

0-D  +  F 

A  =  KCNS 

E  = 

Solid 

Solution  Approaching  4KCNS ‘Ca (CNS )2 '2H 

B  =  3KCNS-Ca(CNS)2-3fl20  p 
C  =  2KCNS-Ca(CNS)2-3H20  , 
a  ,(B-D  =  Ca(CNS)  -4H20 


=  Ca(CNS)2-2H20 
=  Metastable 


CALCIUM 


Ca 


1 07 


equilibrium  in  the  system  calcium  thiocyanate  - 

SODIUM  THIOCYANATE  -  WATER  AT  250 

(McKerrow,  Occlessbaw,  and  Drabble,  1946) 


Gms .  NaCNS 

Ons .  Ca  (CNS  )2 

Gms .  NaCNS 

per  100  grB . 

per  100  gfB. 

Solid  phase 

per  100  gms 

Sat .  Sol. 

Sat.  Sol. 

Sat.  Sol. 

58.78 

0.0 

NaCNS -2H20 

29.32 

52.08 

7-19 

ft 

22  .40 

45-37 

15.97 

It 

21 .32 

42.98 

M 

O 

O 

O 

ft 

19-57 

42.90 
*62  .42 

19.09  NaCNS *2H20+  NaCNS  16.36 
0.0  NaCNS  14-14 

*51  -47 

10.43 

It 

1 1  .15 

’50.58 

11 .50 

It 

11.10 

*43.83 

18.14 

It 

9.88 

41.74 

20.59 

•  It 

8.78 

38.82 

23 .13 

tt 

5-11 

37.91 

24.07 

tl 

3-09 

32.38 

29.71 

It 

0.0 

GnB.  Ca(CNS)2 
per  100  gins.  Solid  Phase 
Sat.  Sol. 


32  .45 
39.91 
41 .06 
43  -27 
46  .46 
49-67 
53  -03 


NaCNS 

It 


!.  CNS 


It 


54.48  NaCNS  +  Ca  (CNS  L '4^0 
55.11  Ca (CNS )2 '4H2O 
57.57 


58.49 
60 .20 


‘Metastable 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  THIOCYANATE 
AMMONIUM  THIOCYANATE  -  WATER  AT  250 

(McKerrow,  Occlessbaw,  and  Drabble,  1946) 


Gib.  NH4CNS 

Gms.  Ca  (CNS  )2 

Gns.  NHjjCNS 

Gms.  Ca(CN= 

per  100  gms. 

per  100  g"5 . 

Solid  phase  rer  100  gns 

.  per  100  gn 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol 

64-33 

0.0 

Nf^CNS 

tl 

28.15 

46 .24 

57.85 

7.29 

26.87 

47.29 

49.i8 

16.70 

It 

25-95 

49.07 

42.72 

23.62 

It 

25.50 

49.89/ 
50.13  ^ 

40.38 

27.52 

tt 

25.55 

37.84 

34-00 

It 

24.45 

50.99 

37.67 

37.01  NH  CNS  +  4NHXNS 
•Ca  (CNS  1-211,0 
37.36  4NH  CNS*Ca(Cf6)  -2H_0 

23.31 

21 .38 

51-62 

52.76 

36.98 

20.55 

53  -26 

35.04 

39-04 

It 

18.40 

53-95 

34-35 

39-49 

It 

*16.91 

55  -22 

34-13 

32.89 

40.19 

41 .58 

tt 

tl 

17.32 

55.64 

31 .48 

43-22 

It 

15.23 

55.11 

31.37 

43-29 

It 

9.29 

57.14 

29.04 

‘Metas table 

45-33 

It 

0.0 

60.20 

Solid  phase 


4NH4CI6-Ca  (CNS^^O 


NH4CNS-Ca(QEV2H20+ 
H4CNS-6Ca  (CNS  )2 -12^0 


7NH  ClE-CalCNSL'iaH-O 
+  CaOE)  -4l0 
CalCNSt^O 


CALCIUM  CARBONATE  CaC03 

Imtl  found  the  solubility  of  Calcium  Carbonate  in  water  free 
Sr  me”  t0  13  ”g-  P6r  Uter  “  r°°”  feature,  and  24  mg. 

iStsOUSit”heas”dys?ey!Saci93t5{  s^oTh  ”°re  Bicart0M«  — 

B20  because  of  the  reac? ^ ^  + 


CO 


.  Greenwald  (1945)  showed  that  the  solubility  of  Calcium  Carbonate  is 
increased  by  the  presence  of  Calcium  Phosphate.  He  presents  data  at  con¬ 
stant  ionic  strength  with  varying  amounts  of  Fhosphate  and  varying  pH. 

The  pH  of  solutions  containing  varying  amounts  of  C0? ,  HC0~  and  H  CO 
At  25  a  saturated  solution  of  CaCO-  in  water  contains  5.80  mg.  CO  2per 
iter  (13.2  mg.  CaCO^  per  liter).  (Franquin  and  Marecaux ,  1938).  2 

The  solubility  product  of  CaCO  in  beet  iuices  was  determined  by  Dedeck 
1 1946).  J 

The  solubility  of  CaC03  in  tropical  sea  water  is  given  by  Smith  (1941). 

THE  SYSTEM  CaC03  -  CaS04  -  NaCl  -  C02  -  H20  AT  250 

(Shternina  and  Frolova,  1945) 


The  system  was  studied  at  two  pressures  of  Carbon  Dioxide  with  varying 
amounts  of  NaCl  added.  The  solid  phases  were  always  CaCO.,  (Calcite)  or 
CaS04'2H20  (Gypsum),  or  a  mixture  of  the  two. 


Gms.  CalHCQjL, 

Gms .  CaS04 

Gms.  NaCl 

Partial 

Solid  Phase 

per  1000 

per  1000 

per  1000 

Fressure 

Density  ^5 

gms.  f^O 

gms.  i^O 

gns. 

C02  (Atm.) 

Ca lc ite 

1 .478 

0.0 

0.0 

0.9555 

0.9989 

H 

1.621 

0.0 

2  .500 

•  9639 

1 .007 

It 

1  .723 

0.0 

5 .027 

•9593 

1 .0026 

It 

1 .913 

0.0 

10.204 

.9658 

1 .0065 

II 

2.073 

0.0 

15 .000 

•9645 

1 .0101 

ft 

2 .195 

0.0 

20  .486 

.9671 

1 .0141 

Gypsum 

0.0 

2.091 

0.0 

•  9632 

0.9993 

It 

0.0 

2  .450 

2  .500 

•9750 

1 .0013 

It 

0.0 

2.916 

5-001 

•9777 

1 .0034 

It 

0.0 

3  -429 

10.145 

•  9711 

1 .0077 

II 

0.0 

3  -884 

15 .002 

•9750 

1 .0114 

It 

0.0 

4  >356 

20.013 

.9687 

1 .0153 

Calcite  + 

Gyosum 

1  .258 

l  -739 

0.0 

.  9726 

0.9999 

It 

It 

1  -475 

2  .258 

2  .526 

•9653 

1 .0023 

It 

It 

1  .580 

2  .533 

5.076 

•9782 

1 .0044 

tl 

It 

1  .614 

3-053 

10.133 

•9597 

1 . 0084 

II 

It 

1 .652 

3  -496 

15  .206 

•9517 

1 .0124 

It 

tt 

1  .736 

4.005 

20 .228 

.9684 

1 .0165 

Calcite 

0.129 

0.0 

0.0 

•  0013 

0.9968 

Gypsum 

0.0 

2 . 096 

0.0 

It 

0.9987 

Calcite  + 

Gypsum 

0.040 

2  .244 

0.0 

tl 

0.9991 

Calcite 

0.194 

0.0 

10.278 

It 

1 . 0042 

Gypsum 

0.0 

3  .505 

10.278 

It 

1 .0074 

Calcite  + 

Gypsum 

0.050 

3.598 

10.285 

It 

1 .0071 

Calcite 

0.243 

0.0 

20.350 

It 

1 .0113 

Gypsum 

0.0 

4  .414 

20.125 

II 

1 .0155 

Calcite  + 

Gypsum 

0.061 

4.509 

20.085 

1 .0151 

Me  It  i  ng 

points 

in  the  system 

CaC03  + 

K-CO-  are  given  by  Kroger,  Illner 

2  j 

and  Graeser  (1948). 


100  gms .  of  Furfural  Solution  saturated  with  CaC03  at  250  contain  0.04 
gms .  CaCO.,  (Trimble,  1941)- 


109 


CALCIUM 


Ca 


CALCIUM  OXALATE  CaC204 

SOLUBILITY  OF  CALCIUM  OXALATE  IN  SOLUTIONS  OF  ELECTROLYTES  AT  250 

(Koltboff  and  Sandell,  1933) 


The  authors  found  the  solubility  of  pure  CaC29  ;H2<?  to  vary  with  the 
amount  of  excess  solid  which  was  present  at  equilibrium .  The  "°™al 
solubility  was  measured  (with  a  very  slight  excess  of  solid),  and  t 
amount  of  each  ion  in  solutions  containing  an  excess  of  solid  was  found 
to  depend  on  the  amount  of  ion  exchange  on  the  crystal  surfaces. 


Solub  i  lity  with  12-15 


"Normal" 

Solubility 

gms .  CaC 

204-H20  per 

Electrolyte 

Concentrat  i  on 

mmoL  per  Liter 

250  cc 

excess:  mmol. 

per 

Liter 

/ 

\ 

Ca 

c2V 

Ca  +J- 

c2o4- 

h2° 

_ 

0.067 

0.067 

0.067 

0.067 

(NH„ ),S0„ 

0.01 

.112 

•US 

•31 

•  05 

<18, " 

.01 

.090 

.090 

•13 

.058 

Na  OH 

.01 

.126 

.126 

•30 

.052 

BaCl2 

.001 

.078 

.078 

•  03 

.21 

C2°4 


THE  SOLUBILITY  OF  CALCIUM  OXALATE  IN  SALT  SOLUTIONS 

(Shehyn  and  Pall,  19401 


The  authors  stirred  various  amounts  of  CaC20(+‘H20  in  solution  until 
equilibrium  was  attained,  as  shown  by  a  constant  amount  dissolved.  About 


10  minutes  of  rapid  stirring  with  an  excess  of  solid 
longer  time  was  needed  with  less  stirring  or  smaller 
The  solutions  were  filtered  and  the  temperature  read 
ing.  At  low  temperatures  the  control  was  i  0.50  and 
tures  ±  i°  . 

...  .  Gms.  Added  Mg.  CaCo0„  per  Liter 
Added  Salt  oer  Liter  _ _ _ _ 2  4  ^ _ 

were  needed ,  and  a 
amounts  of  solid, 
just  before  filter 
at  higher  tempera- 

of  Solution 

Salt 

of 

Solution 

27.5°  28°  30° 

50° 

95°" 

None 

0.0 

8.27 

14  -5 

Na2S04 

3 

17.18 

24.97 

39-9 

15 

34.08 

49-75 

83  -5 

40 

55-19 

84  .30 

144 .0 

NH^Ci 

3 

16 .40 

21 .62 

34  .2 

15 

28.63 

41 .42 

66 .9 

40 

41 .22 

61  . 14 

104 .7 

NH4N03 

3 

14.66 

40 

35-77 

80 

46.49 

‘NH4)2804 

3 

21 .5 

28.85 

47  .5 

15 

42.4 

56.8 

25 

134.0 

27.5 

57-0 

II 

40 

71  -5 

97.8 

90 

109.4 

147.2 

314.5 

Data  for  the  solubility  of 
of  NH3,  NH  Cl  and  (NH  >  C20u 

i932.  4  2^1+ 


calcium  oxalate 
were  determined 


in  water  and  in  solutions 
by  Tananaev  and  Fochinok, 


Ca 


CALCIUM 


no 


SOLUBILITY  OF  CALCIUM  OXALATE  IN  SALT  SOLUTIONS  AT  25° 

IMcComas  and  Rieman,  1942) 

The  authors  summarize  the  work  of  previous  workers  (Vol.  I,  p.  277-280 
and  above)  on  the  solubility  of  Calcium  Oxalate  in  water  at  25°  which 
CO  r^nBe  from  5.7  to  29.9  mg.  CaC20^  per  liter  of  solution.  Two  prepara¬ 
tions  were  used  in  the  present  work,  one  Preoared  from  a  solution  con¬ 
taining  an  excess  of  Ca^and  the  other  from  a  solution  with  an  excess  of 
C204  ions.  The  solubility  of  each  product  was  determined  by  agitation 
for  an  hour  at  25*0  i  0.20.  The  average  solubilities  were  found  to  be 
5.71  and  s. 94  mg.  per  liter  respectively.  The  mean,  5.84  mg.  per  liter 
is  in  good  agreement  with  many  previous  authors. 


Added  Salt 


Gms.  Added  Salt  per  Mg.  CaC20  per 
Liter  of  solution  Liter  of  Solution 


Mo  Is 

Grams 

None 

0.0 

0.0 

5  -84 

NaCl 

•  100 

5-85 

15.1 

tl 

•  200 

11 .70 

19.8 

II 

•  300 

17-55 

22 .6 

II 

•  400 

23  -39 

25 .0 

II 

•  500 

29 .23 

27  •  0 

II 

•  600 

35  -09 

28.9 

It 

•  700 

40.9 

30.5 

It 

.800 

46.8 

31  .8 

II 

•  900 

52  .6 

33  -4 

II 

1  .000 

58.5 

34.7 

KC1 

0.64 

47-7 

29.5 

HCOONH 

•36 

22 .7 

28.6 

Na2S04 

.213 

30.25 

44.8 

The  solubility  of  Calcium  Oxalate  in  solutions  from  pH  1.56  to  10.40, 
prepared  by  mixing  0.2  M  H3F04  with  0.2  M  NaOH  in  varying  proportions  at 
38°  was  determined  by  Hoover  and  Wijesinha,  1945.  The  data  (reported  in 
ml.  of  0.01  N  KMnO^  used  to  titrate  100  ml.  of  saturated  solution)  show 
a  minimum  solubility  at  a  pH  of  about  6,  and  the  salt  is  much  more  solu¬ 
ble  in  the  basic  phosphate  Solutions  than  when  excess  acid  is  present. 

In  other  experiments,  the  presence  of  acetate  and  borate  ions  was  found 
not  to  affect  the  solubility. 


Cl  CALCIUM  CHLORIDE  CaCl2 

THE  SYSTEM  CALCIUM  CHLORIDE  -WATER 

.  (Yanatieva,  1946) 

The  author  determined  the  ice  curve  and  the  solubility  of  CaCl2'6H20 
down  to  the  eutectic,  which  he  reports  to  be  -49.8°.  The  curves  agree 
closely  with  those  previously  reported  (Vol.  I,  p.  280),  but  deviate 
near  the  eutectic  (-51.0°  previous  workers)  where  the  temperature  of 
freezing  changes  greatly  with  small  changes  in  composition.  This  system 
was  later  used  as  part  of  Terpary  Systems  with  MgCl2  and  NaCl  (see  below), 
and  the  temperature  -49.8°  is  consistant  with  the  freezing  points  found 
in  the  Ternary  Mixtures. 


Ill 


CALCIUM 


Ca 


Gms.  CaCl^ 
per  100  gms . 
Sat.  Sol. 

Temp.° 

Solid  Phase 

Gue.  CaC^ 
per  100  gms. 
Sat.  Sol. 

Temp? 

Solid  Phase 

43  .48 

42.07 

39-36 

36.00 

32  .41 

31  -91 

31  -29 
30.82 

22 . 0 

18.5 

7-5 
-8.5 
-36  .2 
-39.5 
"45  -5 
-49.2 

CaCl2'6H20 

M 

II 

II 

II 

II 

II 

30.48 

30 .22 
30.00 
28.10 

22 .70 
19.14 

15 .82 

-49.7 

-49.8 

-47-7 

-40.7 
-23  .2 
-16. 5 
-11.2 

CaCl2-6H20 
CaCl2-6H20+  Ice 
Ice 

II 

II 

II 

II 

THE  SYSTEM  CALCIUM  CHLORIDE  -  MAGNESIUM  CHLORIDE  -WATER  FROM  -45°to+i5° 

(Yanatieva,  1946) 


The  author  draws  a  diagram  showing  the  phases  present  at  all  composi- 
tions  and  temperatures  below  +  45°,  and  presents  data  at  both  constant 
temperature  and  composition.  The  ternary  eutectic  occurs  at  -55*0°  and 
was  approached  along  two  smooth  curves.  The  agreement  with  other  work 
(Vol .  I,  p.  288-289)  is  good. 


Gms .  per  1 00  gms . 

Saturated  Solution  Solid  phase 


CaCl2 

MgCl2 

Results 

at  15° 

•  0.0 

35  -SO 

MgCl  -6H20 

20.30 

20.30 

II 

22  .60 

18.40  MgCl  -6fL0+CaCl  -6Ho0 

31 .00 

10.60 

CaCL,  ^H-O 

38.60 

2.80 

41 .20 

0.0 

II 

Results 

at  -50 

8.40 

0.0 

Ice 

8 .20 

0.70 

II 

6 .40 

2  .20 

II 

4  .60 

4  *6o 

II 

0.0 

7.40 

II 

0.0 

34-40 

MgCl  -6H,0 

10.60 

26.00  MgCLmO+CaCl  -6fL0 

17.80 

17.80 

CaCl2-6H20 

27  .20 

9.10 

II 

34  .40 

2 .20 

II 

36  .20 

0.0 

II 

Gms .  per 

100  gms . 

Saturated  Solution 

Solid  phase 

CaCl2 

MgCl2 

Results 

O 

O 

♦-> 

0.0 

34.8o 

MgCl  -6Ho0 

O 

O 

fH 

23.50  MgCl0,6H0(J+  CaClo'6Ho0 

18.50 

18.50 

CaCl2-6H20 

27.80 

9.40 

II 

35-20 

2  .60 

II 

37  .26 

0.0 

II 

Results 

at -io° 

14-80 

0.0 

Ice 

14  -20 

1 .00 

II 

10.80 

3  .60 

11 

7.00 

7  .00 

II 

0.0 

11  .60 

11 

0.0 

33  .60 

MgCl_ '8H_0 

10.40 

17.60 

25 .40  MgCl2 •8H20+  Caa  -61L0 
17.60  CaCfl  -6H„0 

26 .60 

8.80 

* 

33  .60 

2  .20 

II 

35  -50 

0.0 

II 

Cl 


Ca 
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Gms  .  per  100  gms  . 

Saturated  Solution  Solid  Phase 


CaCl2  MgCl2 


Gms  .  per  100  gms  . 
Saturated  Solution 


CaCl2  MgCl2 


Solid  phase 


Results  at-150  Results  at-200 


18.50 

0.0 

Ice 

21  .00 

0.0 

Ice 

1  7  .20 

1  .20 

II 

20.00 

1  .30 

II 

13  .20 

4  .40 

II 

15.00 

5  .00 

It 

8.50 

8.50 

II 

9.60 

9.60 

II 

0.0 

14 .60 

II 

0.0 

16.80 

II 

0.0 

10.78 

32.60 
24  .21 

MgCl  -8H  0 

MgCl,  •8H2(J+  CaCl-  -6fL0 

0.0 

17.20 

26.60 

17-20 

MgCl2-i2H20 
CaCl  -6Ho0 

17  .40 

17.40 

CaC 

V6H20 

25  .40 

8 .40 

11 

26  .00 

8.60 

II 

32  .20 

2.00 

11 

32 .80 

2.10 

II 

34-00 

0.0 

11 

34  -SO 

0.0 

II 

Results  at 

-25° 

Results  at 

-30° 

23 .50 

0.0 

Ice 

25.00 

0.0 

Ice 

21 .80 

1 .40 

II 

23  .60 

1 .60 

II 

16.60 

5.60 

II 

O 

O 

00 
r— 1 

6.00 

II 

10.60 

10.60 

II 

11  .40 

11  .40 

II 

0.0 

18.80 

II 

0.0 

24  .40 

It 

0.0 

24  .30 

MgCl2 -i2H20 

0.0 

22  .50 

MgCl2  'i2H20 

16.30 

16.90 

17  .40  MgCl2 
16.90 

■i2H20  +  CaCl2’6H20 
CaCl  ^H-O 

15.80 

18.20 

15.80  MgCl, 
15  -20 

‘  12^,0+  CaCl2  •( 
CaCl2-6H20 

to 

Ln 

O 

O 

8.40 

24 .60 

8 .20 

II 

31  .60 

2.10 

II 

31  .20 

2.00 

II 

33  -6o 

0.0 

II 

33  -40 

0.0 

II 

Results  at  -350  Results  at  -40° 


26.60 
25.00 
19.20 
12  .20 

8.00 
14.30 
21 .00 
24  .30 

30.60 
32  .40 


0.0 

Ice 

28 .20 

1  .60 

II 

26 .40 

6  .40 

It 

20.30 

12  .20 

II 

12.70 

16  .40 

Ice  +  MgCl2 ,i2H20 

11.00 

14-30 

MgCl- -i2H20 

13  -40 

11.60  MgCl_'i2H 
8.10  CaC 

-O  +  CaCL^O 

ri2-6H2o 

23  .40 
24 .00 

2 .00 

^11 

3O.OO 

0.0 

II 

32  .00 

0.0 
1  .70 
6.70 
12 .70 
14.40 
13  -40 
8.80 
8.10 
1 .95 
0.0 


Ice 

tl 

II 


12H-O 
0 


Ice  +  MgCl2 ' 
MgCl--i2H- 
HlCl_-i2H2(f+CaCll*6Ha0 
CaCl,.  '6H-0 


II 


29.50 
27  .60 

21  .10 
17-10 

22  .60 
25-00 
29  "40 
31  .80 


Results  at  -45° 


Other  Temperatures 


0.0 

Ice 

(-49.8°) 

30.40 

0.0 

1  .60 

II 

(-51. 7°) 

28.86 

2.08 

6.00 

10.40 

Ice  +  MgCl2 ,i2H20 

(-55-0°) 

26.00 

5-00 

7.50 

MgCl  -i2H20 

(-50 .2°  ) 

21  .50 

7.30 

6 .50  MgCl2,i2H?0+<^-:12  ^"2^  (-43. o°) 
1.90  CaCl2  j6H20  (-33.6°) 

13-0 

0.0 

13.00 

21  .38 

0.0 


Ice  +  CaCL^O 

II 


Ice+ffci|-?2s°o+ 

Ice+  MgCl2 


12h2o 


II 


Gms.  CaCl2 
per  loogms 

51  -33 
49.09 
47.75 
45-03 

45.03 

45-07 

39-25 

35.64 

35.15 
30.06 
26  .98 
26.78 
26.70 

26  .66 

23.15 

18.89 
9.81 
3  .63 
0.0 


Gms.  CaCl2 
per  100  gms. 
Sat.  Sol. 

0.0 
3  .12 
7 .28 
13  .37 
19.75 
26  .45 
31 .56 
38.37 
43  .56 
46  .48 
47.65 

50.47 
50.43 
50.70 
51 .02 
51  .06 
51  .33 

49.47 
49.40 

52.47 

58.26 
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Ca 


equilibrium  in  the  SYSTEM  CALCIUM  chloride 
MAGNESIUM  CHLORIDE  -  WATER  AT  35  AND  75 

(Lightloot  and  Prutton,  1946,  1947) 


Results  at  35c 


Gms.  MgC^ 
per  100  gms . 


0.0 
2.10 
3  -50 
6 .20 

6  .20 
6 .22 
9-49 
11 .88 
12.19 
15  -67 

17.95 

18.04 

18.13 

18.24 

20.28 
23  .17 
29.07 
33  .56 

36.28 


Solid  Phase 

CaCl2-4H20a 


Gms .  CaCl2  Gms.  MgCl2 
penoogms.  perioogms 


Results  at  75° 

Solid  Phase 


CaCl  -4H20a  t 
CaCl2  ^MgC  12  ’i2H20 


58.58 

55.76 

52.59 


52.57 
45.oi 

CaCl2 *2MgCl2 'i2H20  34.97 

29.15 

19.28 

13  .83 
12  .52 

10.15 

9-97 

8.31 


CaCl2  -2H£12- 12H-O  + 

ifeevelLjO 

MgCl2‘6H20 

II 

II 

II 

II 


8.31 
8.04 
3  -84 
0.0 


0.0 
2  .53 
5  -27 

5  .28 
8.74 
14.70 
18.63 
25-55 
29.65 

30.59 

32  .39 

32.59 

33  -90 

33-91 
34.07 
36  .62 
39-12 


CaCl  -2H?0 

2n  2 

CaCl2-2H,0  + 
CaC 12 ' 2 

II 


MgCL 


1gCi2  *  12H20 


CaCl2 '2MgCl2 • i2H20 


Cl 


CaCl2-2MgCl2-i2H20  + 

MgC^-^O 


MgCl 


,2-6H20 


EQUILIBRIUM  IN  THE  SYSTEM  -CALCIUM  CHLORIDE  - 
POTASSIUM  CHLORIDE  -WATER  AT  35°,  75°  and  950 

(lightfoot  and  Prutton,  1946,  1947) 


Results  at 

35° 

Results 

at  75° 

Gms.  MCI 

Gms .  CaCl2 

Gms.  ICL 

per  100  grs. 

Solid  phase 

perioogms. 

per  100  gms 

.  Solid  phase 

Sat.  Sol. 

Sat.  Sol. 

Sat .  Sol 

• 

28.04 

KC1 

0.0 

33  .16 

KC1 

24  .66 

II 

11  .73 

21 .62 

II 

20.77 

II 

18.27  . 

16.00 

II 

15.59 

II 

28.47 

9.62 

II 

10.77 

II 

37.65 

6.77 

II 

6.89 

II 

42 .84 

6.97 

It 

4.89 

II 

47  .64 

8.43 

II 

3-74 

II 

Av  .50.20 

10.33  KC1+  2KCl-CaCl„  -2fl^0 

4  -25 

II 

50.34 

10 .36 

aKCl-CaCl  -alLO 

4.90 

II 

50.92 

9.36 

11  2  2 

6  .48 
6.48 
3  .26 
1  .28 
0.82 
0.0 

Results 
12.42 
12  .44 
7.25 
3  .93 


"  53.85 

KC1 + CaCl2 ’4H20  a  54.03 


CaCl2 -4H-0  a 


54.52 


54 
56 

56 

0  "  56 

at  95°  56 

Kl  +  2lCl-CaCl_-aH,0  57 

57 

2KC 1  ’CaC 1  ■ 2H_0  57 

2Kcl'gt81f-iB=§  +  58 

2  2 


•  79 

.33 

.28 

•  57 

•  79 
.00 
.66 

•  77 

•  58 


6  .21 
6.08 
5.45 
5-55 
4  -SI 
4.33 
4  -20 
4-00 
3  .92 
3 
2 
0.0 


•  5  9  2KI  -CaCl  -2fL 0+  CaCL  -2ILO 
•56  Cacl-io  2  ^ 


Ca 
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a 


EQUILIBRIUM  IN  SYSTEM  CAKIUM  CHLORIDE  -  MAGNESIUM  CHLORIDE 
POTASSIUM  CHLORIDE  -  WATER  AT  350 

ILightfoot  and  Prutton,  1948) 


Gins 

MgCl2 

per  Gins 

.  CaCl2 

per 

Gins .  KC1 

tier 

100  gns.  sat 

•  Sol.  100 

?m3.  Sat. 

Sol. 

loogms.  Sat 

•Sol.  Solid  phase 

27.33 

20.61 

0.0 

9.12 

3  .81 
3  .69 

C  +  KC1 

fl 

10.59 

23.57 

3  .47 

II 

5.83 

31 .66 

3  -37 

II 

4.07 

35.51 

3  -44 

II 

• 

4-01 

35.6o 

3  .43 

II 

2  .31 

41 .00 

3  .80 

II 

1  .30 

45.85 

4  -71 

II 

1  .15 

48.34 

5  .69 

II 

Av 

1.17 

48.89 

6.04 

II 

•  1  .02 

49.76 

6 .46 

C  +  KC1  +  CaCl  -4Ho0 

Av. 

36.17 
26 .66 

0.0 

12.97 

0.14 

0.16 

C  +  MgCl  '6fL0 

it  z 

18.07 

26.74 

0.23 

C+  MgCl-  +  6H.0+T 

14  -23 

32 .01 

O.32 

C2+  T  2 

13  -83 

32.60 

0.33 

II 

7  .28 

42.75 

0.71 

II 

6.98 

43  -27 

0.76 

II 

Av 

6.15 

44  -44 

0.97 

II 

•  5.91 

45.30 

0.99 

C  +  CaCl2 ,4H20<«+  T 

4  -42 

46.65 

l  -33 

C  +  CaCl- ‘4H-0 

2  .69 

48  .40 

2  .28 

,.2  2 

1  .72 

49-25 

3 .92 

II 

1  .36 

49*54 

5-10 

II 

0.0 

S0.4S 

6 .48 

KC1+  CaCl  -4Ho0« 

0.71 

50.06 

6 .46 

n  2  2 

0.93 

49.83 

6  .45 

II 

6 .20 

45.03 

0.0 

T  +  CaCl2 -4H20  <f- 

6.13 

45.18 

0.33 

II 

5  -82 

45-43 

0.70 

It 

18.18 

26.68 

0.0 

T  +  MgCl  -6H_0 

*4  -34 

48 .18 

1  .41 

C  +  T 

*4  .22 

48.63 

1  -53 

II 

*3-97 

49.24 

1  .64 

II 

Av. 

*3  -39 

50.49 

2.10 

C  +  T  +  CaCl2-4H20* 

*3.06 

50.8l 

2.10 

C+CaCl2-4H20  X 

*2 .05 

51  .78 

3 .91 

II 

'1  -51 

52.05 

4.53 

It 

Av . 

'0.89 

50.70 

7.01 

C+  KC1+  CaCl2*4H20  X 

C  =  KCl-MgCl2-6H20 

T  =  CaCl2 

•2MgCl2-i2H20 

Av .  = 

Average 

*  =  Metastable 

US 
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Ca 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  CHLORIDE +-  MAGNESIUM  CHLORIDE + 
POTASSIUM  CHLORIDE  +  WATER  AT  75° 

(Lightfoot  and  Prutton,  1949) 


Gins,  per  100  gins .  Saturated  Solution 


Solid  phase 


MgCl2 

CaCl2 

29.26 

0.0 

23  .14 

8.56 

16 .71 

18.07 

10.89 

27.57 

6.39 

36.76 

4  .48 

41  -95 

3  .85 

44.63 

3  *47 

46.31 

38.86 

0.0 

36.20 

4  .26 

33  -68 

8 .40 

26.95 

16.96 

16.12 

32.00 

7.92 

44.90 

6.76 

46.43 

5.58 

46.69 

0.0 

57.66 

1 .85 

55  -23 

5  .28 

52.58 

4 .66 

52  .47 

4-55 

52  .51 

4.51 

52  .29 

4-97 

51 .21 

5  -44 

50.06 

6.68 

46  .63 

0.0 

51 .20 

2 .71 

47.32 

33 .91 

8.31 

Data 

f or  the  f ive 

35°  are 

given  by  Me 

KCl-MgCl  -6H_0  +  KC1 


KC1 

5  -57 
5.56 
5.61 
5.85 
6.73 
7.81 
8.80 

9-70 

0.32 
•38 

•  39  ICl-MgCl  -6IL0  +  NkCl  -6H-0  +  CaCL  *2NfeCl_  ‘12IL0 
.67  KC1  -HgCr  -6H.0+  CaCl-aMgCl  ‘lalo 
1.58  "  2  22 

3  *68  " 

5.11  K1  -6FL0+  CaCl  'aMgCL  -lafLOf  2SC1  ‘CaCL,  -2fL0 
6.25  KCl-MgCl2-6H20+  2KCl-(faCl,  -aH90 
3-59  CaCl2-2H20+ 2KCl-CaCl, 

3-35 
0.0 
2  .65 


KCl-MgCl  -6H-0+  KC1+  2KCI ‘CaCl2 ‘2H20 
KCl-MgCl  -6H20+  MgCl‘6H20 


2  ^“2' 
•2Ho0 


CaCl2-2H20+  CaCl2-2MgCl2-i2H20 

3  .07  CaCl  ^O+CaCL^IfeCl  •i2H20+2lCl-CaCl_-2H_0 
3.19  CaCl  •2MgCl-*iaH,0+ 2KCl-CaCl,‘2Ho0 


3  -44 
3.81 
5 .02 

10.33 

9.84 

o.o 


KC1  +  2KCI  ‘CaCl_  ‘2H„0 


CaCl2-2MgCl2-i2H20  +  MgCl2-6H20 

:omponent  system  Cad2  +  MgCl2  +  KC1  +  NaCl  +  H„0  at 
;r ,  prutton,  and  Lightfoot,  1949.  2 


THE  SYSTEM  CaCl2  +  MgCl2  +  NaCl  +  H20  AT  25' 

(Eurnakov  and  Nikolaev,  1938) 


The  authors  present  data  for  the  system  CaCl  +  MpCl 

:  Cl0Sel5,  “i,h  rtos'  01  Egerton 

and  add  the  following  quaternary  data: 


+  H20 
(Vo?. 


Gne .  CaCl2  per 
100  gms . 
Sat.  Sol. 


38.83 
30.50 
23  .40 
10.44 


Gns.  MgCLj  per 
100  gms . 
Sat.  Sol. 

9.56 

14.95 

19.15 

27.70 


Gns.  NaCl  per 
100  gms . 
Sat.  Sol. 

0.30 
0.38 
0.32 
0.32 


at  25° 

I»  p.  289) 


Solid  phases 


CaCl2‘6H20+  2>feCl  -CaCVi2fL0+  NaCl 
MgC^  -6^0  +  2Mgc5  ’CaCl2 ‘lafLO  +  feci 


MgCl, 


•<0 


% 


aCl 


Cl 


Ca 
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THE  SYSTEM  CaCl2  +  MgCl2  +  NaCl  +  H20  BELOW  30° 

ILuzhnaja  and  Veres htet i na,  1946) 

The  authors  studied  the  system  at  low  temperatures  by  observing  the 
temperature  of  initial  crystallization  upon  cooling.  They  present  data 
at  constant  ratios  of  CaCl  :  MgCl2  with  varying  amounts  of  NaCl  present, 
lhe  following  3  phase  equilibria  were  extracted  from  the  tables. 


Cl 


„  0 

Gms.  CaCl2 

Gms.  MgCl2 

Gms.  NaCl 

Temp. 

per  100  gms . 
Sat.  Sol. 

per  100  gms. 
Sat.  Sol. 

per  100  gms . 
Sat.  Sol. 

Solid  phases 

-21  .5 

3  -SO 

3  -50 

16.0 

Ice  +  NaCl^H-O 

-22  .5 

4 .80 

1  .60 

17.00 

2 

-24  .3 

2.05 

6.15 

13.90 

ft 

-26  .5 

3  -43 

10.29 

8.6 

»t 

-26  .5 

7  .20 

7  .20 

9.0 

11 

-27.0 

11  .49 

3  .81 

9.20 

ft 

-39.O 

5-84 

17-54 

1 .72 

11 

-44.O 

12  .30 

12  .30 

2.00 

11 

"52.0 

20.96 

6.98 

1 .66 

11 

-  0.5 

3-95 

3  -95 

18.5 

NaCl*2H_0  +  NaCl 

-  1  .2 

2  .45 

7.35 

16.0 

-  1  -3 

3  .52 

1  .84 

19.10 

II 

“  6.5 

12 .70 

4-23 

10.40 

It 

-  6 . 4 

3  -97 

11  -  93 

9-3 

II 

-  8.0 

7.90 

7.90 

10.2 

II 

-19.5 

13 .85 

13.85 

2 .40 

II 

-23.8 

6.75 

20  .25 

2 .05 

It 

-25.0 

14  .65 

14.65 

1 .60 

II 

-27.5 

22  .28 

7.42 

1 .70 

II 

-38.3 

5.69 

17.09 

0.32 

Ice  +  MgCl2,i2H20 

-42.5 

12  .l8 

12.l8 

1 .38 

II 

-17.5 

8.28 

24 .86 

0.56  MgCl  'i2H20  +  NaCl'2l 

-27-0 

14  .82 

14 .82 

0.65 

II 

-30.0 

13  -IS 

13  -15 

1 .42 

II 

“35 

0.0 

22 .71 

1.56  Ice  +  MgCl,  ’12^0+  NaCl 

-26 

0.0 

23  -35 

1.81  MgCl2 

•12H20+  NaCl-2H20  + 

The  Quaternary  Eutectic  is  about  -58°  with  a  ratio  of  about  17  :  83 
MgCl2-.  CaCl2  in  solution. 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  CHLORIDE  -  SODIUM  CHLORIDE  -  WATER 

(Tanatieva,  1946) 


The  author  presents  a  diagram  showing  the  phases  present  at  all  com¬ 
positions  a8d  temperatures  below  550  and  gives  data  at  constant  tempera¬ 
ture  and  at  constant  ratios  of  CaCl2  :  NaCl.  The  ternary  eutectic  tem¬ 
perature  is  -52.0°,  and  the  results  at  o°  and  25°  agree  fairly  well  with 


those  of  previous  workers  (Vol.  I, 

p.  290). 

Gms.  CaCl^  Gms.  NaCl 
per  100  gms.  per  loogms. 

Gms.  CaCl2 

Gms.  NaCl 

Solid  Fhase 

Solid  Fhase 

per  100  gms 

■  per  100  gms 

Sat .  Sol.  Sat .  Sol. 

Results  at 

45.60  0.0 

25° 

CaCl  -6H20 

Sat .  Sol. 

0.0 

Sat.  Sol. 

Results  at 

26.23 

0° 

NaCl 

0.0  26.80 

NaCl 

13.80 

14 .60 

II 

27.30  4-70 

II 

'26.60 

4.60 

II 

32.40  2.80 

II 

31  -40 

2  .60 

II 

35  .60  1 .40 

II 

34.40 

1  .40 

43.50  1.00  NaCl  +  6FL 

!0  37.6o 

1.10  NaCl  +  CaCl2  *6H 
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Gms .  CaCl2  Gms .  NaCl 
perioogTB.  perioopms. 
Sat .  Sol.  Sat .  Sol. 


Solid  phase 


Gms .  CaCl2  Gms .  NaCl 
perioogfB-  perioogms. 
Sat.  Sol.  Sat.  Sol. 


Solid  Phase 


Results  at 

-5° 

8 .40 

0.0 

Ice 

7.60 

1 .20 

II 

4.40 

4 .60 

11 

0.0 

7  -40 

It 

0.0 

25  -6o 

NaCl-2H20 

4.80 

21 .20 

NaCl-2H_0  +  NaCl 

13.80 

14.80 

NaCl 

26 .40 

4 .60 

II 

30.80 

2  .42 

It 

33  -8o 

1 .40 

II 

34-20 

1.10 

NaCl +  CaCl2-6H20 

Results  at 

-10° 

13.00 

2  .20 

Ice 

7.80 

8 .20 

II 

0.0 

13-50 

It 

0.0 

25  .00 

NaCl-2flaO 

13.40 

14  .20 

II 

24.00 

5  .80 

NaCl -211-0+  NaCl 

26.10 

4-30 

NaCl 

30.70 

2  .40 

II 

33  -8o 

1 .20 

NaCl +  CaCl2-6H20 

Results  at  - 

-15° 

16 .20 

2.70 

Ice 

10.00 

10.50 

II 

0.0 

19-00 

II 

0.0 

24  .40 

NaCl*2H_0 

13  -oo 

13  -8o 

II 

25  .80 

4  .80 

NaCl-2H-0+  NaCl 

30.65 

2  .36 

NaCl 

33  -60 

1 .40 

II 

33-70 

1 .30 

NaCl+  CaCl2-6H20 

Results 

at  -200 

18.40 

3  .20 

Ice 

11 .40 

12.00 

II 

0.0 

22 .40 

II 

0.0 

23  .60 

NaCl-aH-0 

12.90 

13  -6o 

n  2 

25.40 

4  -40 

II 

29.00 

3.00 

NaCl-2H  0+  NaCl 

30.60 

2  .30 

NaCl 

33  -30 

1 .30 

II 

33  -40 

1  -35 

NaCl +  CaCl2-6H2 

Results  at  -250 


20.40 

3.60 

Ice 

12 .30 

12.80 

II 

11 .20 

13  -8o 

Ice  +  NaCl ‘2H20 

12.80 

13  -40 

NaCl'aH-O 

24 .80 

4  .20 

II 

29.80 

2  .20 

II 

32 .60 

1  .30 

II 

32.80 

1  .40 

NaCl  -2^0+  CaCl^f^O 

Results  at  -30° 

24  .20 

1 .00 

Ice 

23 .80 

1  .80 

II 

22 .00 

3.80 

II 

19.60 

7.00 

Ice  +  NaCl‘2H20 

24 .70 

1  .20 

NaCl '2H20 

29-40 

2  .20 

II 

32.00 

1  .40 

NaCl'2H20+  CaCl'6H2 

Results  at 

-35° 

25.80 

1  .00 

Ice 

25.60 

1  .80 

11 

23.80 

4 .00 

II 

23  -50 

4-50 

Ice  +  NaCl-2H-0 

24  .20 

4  -20 

NaCl •2fl„0 

28.80 

2  .20 

1.  2 

31  -6o 

1  -45 

NaCl-2H20+  CaCl2‘6H 

Results  at 

-40° 

27 .20 

1 .00 

Ice 

26.80 

2 .00 

II 

26 .20 

3.10 

Ice  +  NaCl-2H,0 

28.60 

2.10 

NaCl-2H_0 

31 .00 

1 .50 

NaCl -2^0+ CaCl2- 61^0 

Results  at 

-45° 

28.60 

1 .20 

Ice 

27.80 

2  .20 

11 

27 .40 

2  .50 

Ice  +  NaCl-2H_0 

28.30 

2  .20 

NaCl •2H_0 

30.30  1.60  NaCl •aH-0+CaCl_-6H,0 

30.40  1.20  CaCl.-6Ho0 


Ca 
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THE  SYSTEM  CaCl2  +  NaCl  +  KC1  +  H20 

I  Yaoat ie»a,  1947) 


Density 

Gms.  «C1 

Ob.  NaCl 

Gms.  CaCl2 

t° 

per  100  gms. 
Sat.  Sol. 

per  100  gms. 
Sat.  Sol. 

per  loogrc . 
Sat .  Sol . 

Solid  phases 

0 

1  -391 

2.15 

0.49 

36.37 

KC1+  NaCl+  CaCl  '6fl,0 

25 

1 .250 

9.59 

14 .06 

7 .62 

KC1+  NaCl 

25 

1  -274 

7-49 

9-74 

14.95 

II 

25 

1  .469 

3  -22 

0.62 

44.82 

KC1+  NaCl+  CaCl  *6H,0 

50 

1 .266 

18 .27 

20.74 

8.48 

KCl  +  UaCT 

50 

1  .299 

9.38 

7-53 

17.84 

II 

50 

1 .516 

5  -47 

1 .15 

45  -24 

II 

50 

1  .805 

4.19 

0.50 

55  .28 

KC1  +  NaCl+CaCl2-2H20 

Additional  data  for  the  quaternary  system  CaCl„ 
are  given  by  Zhdanovskii,  1948. 

,+  KC1+  NaCU  H20  at  25' 

Equilibrium  diagrams  for  the  quaternary  system  CaCl2  -  CaOCl2  -  Ca (OH )2 
H20  at  io°,  200,  30°  and  40°  are  given  by  Ourisson,  1939. 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  CHLORIDE  -  INDIUM  CHLORIDE  - 
WATER  AT  ROOM  TEMPERATURE 

(Bnsslin,  Ziemeck,  and  Sc baepdr yyer ,  1947) 


Ob.  per  100  ml.  Gms.  per  100  ml. 


Sat . 

Sol. 

Solid  phase 

Sat . 

Sol. 

Solid  Phase 

W3 

CaCl2 

'lnCl3 

CaCl2 

143  -9 
135  -3 
127.6 

8.4 

10.8 

13  .6 

InCl  -4H  0 

CaCl2  ^InCl,  -i2H  0 
3CaCl2  ^InCI^  '3oH20 

93  -4 
64  -3 
54-3 
12  .4 
36.2 

30.6 
45-8 
54  -5 
60.1 
67.3 

CaCl  -InCl.,  -8H-0 

2  n  J  2 

II 

It 

II 

THE  SYSTEM  CALCIUM  CHLORIDE  -  ZINC  CHLORIDE -WATER  AT  250  AND  6o° 

(Tsc h isc h i kof f  and  Schachoff,  1986) 


as0 

Gms.  ZnCl2  Ob.  CaCl2 
per  ioognB.  per  loogms. 
Sat.  Sol.  Sat.  Sol. 


Solid  Phase* 


60 

Gms.  ZnCl2  Gms.  CaC^ 
per  100 gms.  penoogms. 
Sat.  Sol.  Sat.  Sol. 


Solid  phase* 


0.0 

52 .0 

23  .6 

43  .33 

28.80 

41  -35 

53-11 

24  -19 

60.56 

22  .29 

81 .0 

0.0 

CaCl2 

II 

II 


II 

CaCl0  +  ZnCl- 
^nCl2 


’The  degrees  of  hydration  of  the 
solid  phases  were  not  given 


0.0 

57-8 

6 .40 

50.42 

13.05 

46 .99 

34  -42 

34-41 

41.7 

27-55 

50.19 

28.30 

47-6 

27.09 

63.87 

15 .92 

76.09 

6.58 

79.89 

3  -67 

80.49 

2 .01 

8l  .52 

0.90 

83.O 

0.0 

CaCl2 

II 

II 

II 

II 

CaCl,  +  ZnCl_ 

2  n  2 

ZnCl2 

II 

II 

It 

II 

II 
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EQUILIBRIUM  IN  THE  SYSTEM  CaCl2  -CaS203  -  H20  AT  250 

(Silberman  and  Ivanov,  1946) 


Gms.  CaS-CL 

Gms.  CaCl2 

Gms.  CaS2C^ 

Gms.  CaCl2 

2^3 

per  ioo gns. 

per  ioogrB. 

Solid  phase  per  100 gns. 

per  100  gms. 

Solid  Phase 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat .  Sol . 

34 .68 

0.0 

CaS20~ -6H20  8.33 

31-10 

CaS203'6H20 

28.55 

6.08 

"  7.99 

32  .65 

24 .10 

10.24 

"  7*49 

33.34  CaS203 

•6H20+  CaS20 

20.80 

12.75 

"  3-45 

38.46 

CaS203 *  H20 

16.24 

17.16 

"  1  -43 

42  .30 

U 

14  .20 

19-75 

"  1  .32 

43  .16 

II 

13.88 

20.76 

"  1  . 03 

45.01  CaS202 

•H20  +  CaCl2 

10.15 

26.88 

"  0.0 

45  .65 

CaCl2-6H20 

9.21 

29.68 

II 

EQUILIBRIUM  IN  THE  RECIPROCAL  SYSTEM  CaCl,+  NaoSo0, +  H„0  AT  250 


(Silberman  and 

Gns.  CaS203 

Gms .  Na^Qj 

Gms.  CaC^ 

per  100  gns . 

per  1 00  gns . 

per  100  gms. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

0.0 

32.98 

0.0 

20.33 

30.19 

- 

19-70 

26 .42 

- 

20.20 

23  .90 

- 

22  .30 

- 

7.48 

13  .40 

- 

19.82 

11 .26 

- 

23-79 

10.87 

- 

25.93 

9.76 

- 

29.05 

8.64 

- 

31 .35 

7.99 

- 

32.65 

6.85 

- 

31 .07 

6.32 

- 

32 .10 

0.98 

- 

44  -2 

0.0 

43  -52 

1 .03 

~ 

45.01 

Ivanov,  1946) 

Gms.  NaCl 

penoogDB.  Solid  Phases 

Sat.  Sol. 

9.86  Na  S20  -sH20+ NaCl 

Na2S  0.*sH20+CaS20^-6H20 
4 . 62  Na2S2(I  -51L0+  CaS2CL  -M+  MCI 
5.42  CaS-tL  ^H-Ol  NaCl 

9.86  J  " 

4.41  " 

2.15  " 

2.20  " 

1  .04  " 

0 . 73  CaS  CL  -6ILO+  CaS  CL  -fLOP  NaCl 
Ca^O.  •  6H20  +  CaSCL  •  H_0 
0.81  C?iS20  -H90+NaCl 

0.90  " 

0.85  CaS20  ‘H  0+ CaCl  -6H.0+ NaCl 
1.02  CaCl  -6H  0+  NaCl 

CaS203-6H20+ CaCl2'6H20 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  CHLORIDE  -  DIOXANE  -  WATER  AT  25' 

(Bogardus  and  Lynch,  1948) 

The  solid  phases  were  identified  by  wet  residue  analyses. 

Gms .  CaCl2  per  100  Gms.  Dioxane  per 


gms .  Sat.  Sol.  100  gins .  Sat.  Sol. 


Solid  Phase 


44-8 
44  -5 
43  -9 
41  .6 
39-8 
39-1 

36.5 
33.8 

28.6 
0.00 

(19.3 
L  0.00 
(12.8 
I  0.05 
r  6.41 
l  0.99 


't 


l  -3 
2.5 
3-7 
7-3 
10.0 
11.1 
15.0 

19.7 
27.9 
98.54 

32.8 
95  .98 
40.2 
92.71 
54-0 
80  .5 


CaCl. 


CaCV6H2° 

•6H20+  CaCl  • (C  H  )  0  -2R20 

c»cv  1^8,1,8/46  2 


Upper  Layer 
Lower  Layer 
Upper  Layer 
Lower  Layer 
Upper  Layer 
Lower  Layer 
Upper  Layer 
Lower  Layer 


I.  .  .  ,  Lower  Layer 

qU1  P  ^  iD  eqUilibrium  with  CaCl2-(C2H4)202-2H20 


Cl 


Ca 
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120 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  CHLORIDE  -  METHYL  ETHYL  KETONE - 
WATER  AT  ROOM  TEMPERATURE  (23. 50  -  26°) 

(Meissner  and  Stokes,  1944) 

Water  was  determined  by  difference  in  the  water  layer,  and  Methyl 
Ethyl  Ketone  by  difference  in  the  Ketone  Layer. 


Water  Layer  Wt . 

- 

% 

Ketone 

Layer  Wt .  % 

CH3COC2H 

5  CaCl2 

h2o 

h2o 

ch3coc2hs 

- 

45-0 

55-0 

- 

_ 

1 .96 

43  -50 

54-5 

0.705 

99.3 

2  .26 

33  -65 

64 .1 

1.87 

98.1 

3  -42 

26.10 

70.5 

4.11 

95.9 

5.11 

20.35 

74  -5 

5  .22 

94-8 

10.6 

10.40 

79-0 

7.61 

92.4 

16.8 

4 .12 

79-1 

12.00 

88.0 

22  .4 

0.0 

77  .6 

12.60 

87 .4 

1 00  gms . 

Monoethanol  Amine 

dissolve  14 

.0  gms .  CaCl2 

at  25°  .  ( Isbin  and 

100  gms . 

Ethylene  Glycol  dissolve  20.6 

gms .  CaCl2  at 

250.  Kobe,  1941) 

—  100  gms .  of  a  solution  of  CaCl2  in  Furfural  contains  o.oi  gms .  CaCl2 
at  25° 

—loo  gms.  of  a  solution  of  CaCl2’2H20  in  Furfural  contains  0.08  gms. 
CaCl2  at  25°.  (Trimble,  1941). 

100  gms.  of  a  mixture  of  equal  volumes  of  Water  and  Ethyl  Ether  satur¬ 
ated  with  HC1  at  o°  will  dissolve  0.49  gms.  CaCl2.  (Fischer  and  Seidel, 
1941 ) • 


SOLUBILITY  OF  CALCIUM  CHLORIDE  -  ACETIC  ACID  COMPLEXES 

(Gerbault,  19461 


The  compounds  were  prepared  by  the  action  of  Acetyl  Chloride  on  Calcium 
Hydroxide.  Solubilities  are  in  terms  of  Moles  per  Liter.  [Ac  =  CH3C0-] 


Compound 


Solvent 

Water  Ethyl  Alcohol  Acetic  Acid  Ethyl  Ether 


CaCl2’AcOH  1.1 

CaCl’AcO  0.034 

CaCl'AcO'CaO  0.067 


0.066 

.128 


0.053  0.0035 

0 . 082 

0.167  0.097 


The  solubility  of  CaCl,  in  Glycine  Solutions  is  reported  by  Joseph, 
1935- 

Distribution  data  for  the  system  CaCl2  +  HC1  +  (C2HS ) 0  +  H20,  which 
exists  as  three  liquid  layers,  are  given  by  Szaffka,  1942. 


Melting  point  data  are  given  for  the  following: 

CaCl2  +  KF  (Ternary  System)  Krauze  and  Bergman,  1942. 

CaCl  +  ZrO  (In  Atmospheres  of  Cl~  and  HCl)  Belozerskii  and 

2  2  Kucherenko,  1940. 

CaCl 2  +  Li2F2^=^  CaF2  +  Li2Cl2  Buchalova  and  Bergman,  1949- 
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The  density,  conductivity,  viscosity  and  surface  tension  are  given  for 
the  system  CaCl2  +  NaCl  by  Barzakovskii ,  (1940,  1940a). 

The  specific  volumes  and  heat  capacities  of  solutions  of  CaCl2  +  NH^NO^ 
are  given  by  Rutskov,  1948. 


CALCIUM  CHROMATE  CaCr04 

Melting  points  in  the  systems  CaCrO^  +  Ca(N03)2,  CaCr04  +  K2Cr04  and 
CaCr04  +  2KN03^=^K2Cr04  +  CalN03)2  are  given  by  Kitrov,  1949. 

Melting  points  in  the  system  CaCr04  +  Na2Cr04  were  determined  by 
Vilinyanskii  and  Fudovkina,  1948. 

The  melting  point  diagram  for  the  quaternary  system  CaCrCL  +  Na2C03^=^ 
CaC03  +  Na2Cr04  is  given  by  Vilinyanskii  and  Fudovkina,  1948a. 


CALCIUM  IODIDE  Cal2 


I 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  IODIDE  -  INDIUM  IODIDE  - 
WATER  AT  ROOM  TEMPERATURE 

(Bnsslin,  Ziemeck,  and  Schaepdryver,  1947) 


Gub.  per  100  ml.  Sat.  Sol.  Gms.  per  100  ml.  Sat.  Sol. 


'lnl3 

cai; 

Solid  Phase 

'lnl3 

Ca  1 2 

Solid  Fhase 

124.3 

22 .5 
10.9 

69.7 
107 .1 

112  .2 

Cal^In^ -811,0 
2CaI2-3lnI3'i3H20 

3.8 

3  -2 

1 .6 

117.9 

124.7 

131 .5 

CaI2-InL-6fLG 

CaLfaq. 

II 

CALCIUM  IODATE  Cal  10,), 

3  2 

SOLUBILITY  OF  CALCIUM  IODATE  IN  UREA  AND  DIOXANE  SOLUTIONS 

(Pedersen,  1941) 


Solid  Fhase  =  Ca ( I03 )2 '6H20 
With  Urea  Added  (17.90) 


Mols.  Urea  per  Gms.  Urea  per 
1000  ml.  Solvent  1 000  ml .  Solvent 


Mols.  Ca  ( I03  )  per  Gms.  Ca  ( 10^  )0  per 
1000  ml.  Sat .  Sol.  1000  ml.  Sat.  Sol. 


0.0 

0.0 

0.100 

•  6006 

•  200 

1  .201 

•  400 

2 .4024 

•600 

3 .6036 

•800 

4 .8048 

1  .000 

60.06 

2.000 

120.1 

4.000 

240  .2 

6.000 

360.4 

8.000 

480.5 

O.OO5686 

2  .217 

•005821 

2  .269 

•005957 

2  .323 

•O06233 

2  .430 

•006512 

2  -539 

•006805 

2.653 

.OO7103 

2 . 770 

•O08689 

3  .388 

•01258 

4.905 

•01 767 

6.890 

•02496 

9.732 

Ca 
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With  Dioxane  Added  (18.000) 


Mols.  Dioxane  per 

Gob.  Dioxane  per 

Mols.  Ca(ICL)2  per 

Gms.  Ca(IOJ2  per 

1000  ml-  Solvent 

1000  ml.  Solvent 

1000  ml.  Sal.  Sol. 

1000  ml.  Sat .  Sol. 

0.0 

0.005702 

2  .223 

.125 

11  .01 

.005423 

2 .114 

•  250 

22 .02 

.005159 

2 .004 

•375 

33-04 

.004904 

1 .912 

-500 

44  -05 

. 004652 

1 .814 

•750 

66.08 

.004194 

1  .635 

1 .000 

88.10 

•003771 

1 .470 

SOLUBILITY  OF  CALCIUM  IODATE  IN 

( Peder 

Solid  Phase 

MAGNESIUM  IODATE  SOLUTIONS  AT  17. 9° 

sen,  1941) 

=  Ca(I03)2-6H20 

Mols.  Mg(IQJ2  per 

Gms.  Mg(lCL)2  per 
1000  ml.  Solvent 

Mols.  CalI03>2  per 

1 000  ml .  Sat .  Sol . 

Gms.  Ca(ICL)2  per 

1000  ml.  Solvent 

1000  ml.  Sat.  Sol. 

0.0 

0.0 

0.005686 

2  .217 

.001009 

•3775 

.005087 

1 .984 

.002011 

•7524 

.004528 

1 .766 

.  003012 

1 .127 

.004029 

1 .571 

.005000 

1  .871 

.003174 

1 .238 

.01000 

3-742 

.001771 

0.6905 

SOLUBILITY  OF  CALCIUM  IODATE  IN  POTASSIUM  CHLORIDE  SOLUTIONS  AT  250 

(Keefer,  Rieber,  and  Bisson,  1940) 


Mols .  KCl  per 
1000  gms .  H20 


Gms  .  KCl  per 
1000  gms .  H20 


Mols .  CalI03 ),  per 

iooo  gms .  H20 


Gms.  Ca(I03  L  per 
iooo  gms.  fl20 


o.o  o 

.02514  1 

.05036  3 

.1008  7 


0 

0.00786 

874 

.00885 

754 

.00970 

515 

-01053 

3-065 

3  -450 
3-782 
4 .106 


SOLUBILITY  OF  CALCIUM  IODATE  IN  GLYCINE  AND  ALANINE  SOLUTIONS  AT  25 


Glycine 

( Keefer, 

Ca.  ( IC 

Rieber,  ai 

3  *2 

r 

Mols.  per 

Gms.  per 

Mols.  per 

Gms.  per 

1000  gms . 

1000  gms. 

1000  gms . 

1000  gms . 

h2o 

H2O 

h2o 

«20 

0.0251 

1 .884 

0.00806 

3  -143 

•  0503 

3 .776 

.00823 

3  .209 

•0755 

5.668 

.00849 

3  -310 

.1008 

7.567 

.00865 

3  -373 

.2009 

15.08 

.00951 

3.708 

•4055 

30.44 

.01111 

4  -332 

.6140 

46 .09 

.01297 

5-057 

.8261 

62 .02 

-01495 

5-829 

Bisson,  1940) 


Alan ine 

Ca ( I03 
, ..  ^ 

*2 

Mols.  per 

Gins,  per 

Mols.  per 

Gms .  per 

1000  gms. 

1000  gms. 

1000  gms. 

1000  gms 

h2o 

h2o 

H.0 

H2° 

0.0251 

2 .236 

0.00800 

3  -119 

.05  03 

4  .481 

.00814 

3-174 

•  0755 

6.726 

.00829 

3  -232 

.1008 

8.980 

.00845 

3  -295 
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SOLUBILITY  OF  CALCIUM  IODATE  IN  SOLUTIONS  CONTAINING 
GLYCINE  AND  POTASSIUM  CHLORIDE  AT  250 

(Keefer,  Rieber,  and  Bisson,  19401 


KC1 


Glycine 


Ca ( I03  )2 


Ca 


10 


Mols .  per 

^  ~ s>.  X 

Gms .  per  Mols .  per 

- s 

Gms .  per 

/ - 

Mols  .  per 

Gms .  per 

1000  gms. 

1000  gms 

.  1000  gms . 

1000  gms . 

1000  gms . 

1 000  gms . 

h2o 

h2o 

R20 

h2o 

h2o 

h2o 

0.02516 

0.1876 

0.025H 

1 .885 

0.00899 

3  -505 

.02519 

.1878 

•05030 

3-776 

.00920 

3  .587 

. 02522 

.1880 

•07552 

5  -669 

•00939 

3.661 

.02525 

.1882 

.1008 

7.567 

•00959 

3-739 

•05036 

•3  754 

.02513 

18.87 

.00970 

3 .782 

.05041 

•3758 

•05032 

37.78 

.00990 

3 .860 

•05047 

•3763 

•07558 

56.74 

.01006 

3-922 

•0.5053 

•3767 

.1009 

75-75 

.01027 

4 .004 

.1009 

•7522 

.02517 

18.90 

•01073 

4  .184 

.1010 

•7530 

.05041 

37  .84 

.01093 

4  .262 

.1011 

•7537 

•07570 

56.83 

•01115 

4  -398 

CALCIUM  PERMANGANATE 

CalMn04)2 

Bellinger 

Friedman 

,  et  al.  (1946) 

determined 

the  freezing  points  of 

aqueous  solutions  of 

Calcium  Permanganate.  Their  material 

analyzed  51.9% 

total  MnO  " 

of  which 

about  1%  was  NaMnO,.  •  The 

purity  was 

76  .5%  when  the 

total  Mn04“ 

was  calculated  as  Ca  (MnO^  )2  '2E20. 

%Mn04' 

Freezing  point 

%Mn04“ 

Freezing  Point 

5 

-i° 

42 

“37° 

15 

-4- 5° 

45 

-53° 

25 

-10° 

52 

-49° 

35 

-22° 

MnO 


CALCIUM  NITRATE  Ca(N0_)o 

3  2 


EQUILIBRIUM  IN  THE  SYSTEM  Ca(N03>2  -  HNO 

(Belopolsky  and  Crusov,  19371 


H20  AT  so0 


Ca(N03)  CalN03)2-2H20,  and  Ca (NO  )  -3H20  are  all  stable  phases  in  the 

system  and  the  area  of  saturation  with  respect  to  CaINO  )  -tH  0  is  iso¬ 
lated  from  the  other  two  saturation  areas.  This  occurs3bfcaufe  Ca(N0  )  • 
3H20  melts  congruently  at  51. i°  ,  and  in  the  system  CaINO  )  -H  0  the  in- 

XoTrrmn^  Sa^ated  with  ?(N°3)2-3H20  +  CaINO  )2 -2^8  and  CaINO  )  • 
Taylo^,CVoi°3^  5^3  03^  ^  ^  ^  4°°  respect ive ^ '  (See  Bassett  an3  2 


NO 


Ca 
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NO 


Gms  .  CalN03)2  per 
1  oo  gms .  Sat .  Sol . 

*77-9 

75-93 

73  -90 
72  .25 

67-65 

59-03 

49-6i 

26.37 
12 .13 
3  *49 
l  .90 
0.0 
*76.82 
76  .45 

74  -91 
74  .3 
74-07 


Gms .  HN03  per 
100  gns.  Sat .  Sol. 

0.0 
1  .46 
4.19 
5  .91 
9.83 
17  .26 
25 .91 
48.89 
64 .79 
75-77 
78.76 
97-57 
0.0 
•74 
•92 

•5 

0.0 


'Bassett  and  Taylor 


Solid  Phase 


CatNO  )  -2H  0 
Ca  ( NO  )  -aLO  +  CalNO,  ), 
3  2Ca(k>  3  2 

II  ^  Z 


ft 

tl 

It 

Ca(N03)2-3H20 

II 

II 

It 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  NITRATE  -  UREA  -  WATER  AT  250 

(Sakai,  1940a) 


Gms.  Ca(N03>2  per  Gms 
100  gms .  Sat.  Sol.  100  gms 


C0(NH2,2 
Sat . 


per 

Sol. 


Solid  phase 


0.0 

54. S 

4  -64 

54  .62 

6.32 

55  .46 

10.80 

56  .21 

14 .88 

56  .35 

18 .20 

59-5 

19.17 

59-90 

19-87 

58.44 

21 .98 

51  -92 

28.24 

39-41 

39.07 

31  *21 

46 .15 

21  .87 

52.30 

18.49 

54  -86 

15 .93 

56.14 

15.98 

60.5 

1  1  .2 

59.33 

10 .28 

60 . 04 

6  .4 

59.64 

5  .39 

58.45 

2  .26 

59-70 

0.0 

CO(NH2)2 


COlNH, )_  +  Ca(N0_)_-4C0(NH_), 

cI(no3)2-4Co!nh2)2  ~ 


Ca l NO, ) , • 4CO ( NH, ) , +  Ca ( NO. ) 2 -4H20 
3  Ca(N0,)2-4H20 


’Average  of  several  determinations  in  fair  agreement  with  each  other. 
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Ca 


SOLUBILITY  CP  CALCIUM  NITRATE  IN  CALCIUM  PHOSPHATE  SCLUT IONS^ 
EQUILIBRIUM  IN  THE  SYSTEM  CaO  t  N2Os  +  P205  +  H20  AT  25  and  50 

(Belopolsky,  Serebreoo ikova,  and  Shpunt,  1937,  1937a) 


Grams  per  100  gms .  of 
Saturated  Solution 


De  ns  i  t  y 


Solid  Fhase 


Fo0c 

CaO 

N2°5 

2  5 

Results  at 

24  .20 

5.81 

0.0 

- 

23.00 

6.10 

1 .46 

1  .280 

21  .20 

6.53 

3-17 

1  .298 

19-53 

7  .22 

4.78 

1  .298 

17.07 

8.06 

7  -45 

1 .291 

14.60 

8 . 72 

10.18 

1 .320 

12.51 

9.58 

12.77 

1  .328 

10.45 

10.52 

16.06 

1 .341 

8.19 

11  .86 

20.60 

1 .366 

7.69 

12 .08 

19.00 

1  .370 

5.65 

13  -37 

22  .80 

1 .392 

4.96 

13  -95 

24  .27 

1  .408 

3-55 

15.37 

27  .46 

1 .446 

2  .02 

17-57 

31  .71 

1  .486 

1  .25 

18.70 

34  .87 

1  -539 

1  .18 

19.73 

37  .26 

1  *551 

0-97 

1 9.68 

37.60 

1  .551 

0.36 

19.66 

37.58 

1  .558 

- 

19.79 

38.20 

1 .563 

2.05 

19.25 

36  .21 

1  -552 

3-79 

18.75 

35  -47 

1 .576 

4-45 

18.53 

34 .60 

1  .542 

5  -54 

18.23 

34  .69 

1  .568 

8.10 

17.42 

32.60 

1  063 

9.92 

16.85 

32  .30 

1  -579 

10.84 

16.14 

31  -90 

1  .571 

12.01 

1 6  .29 

30.92 

- 

12 .62 

15.80 

30.94 

1 .577 

15.69 

14.70 

29.76 

- 

17.79 

14.27 

29.86 

- 

18.21 

14.24 

30.36 

1 .572  C? 

21  .49 

12.82 

30.76 

- 

23  -94 

11 .79 

30.43 

- 

26.74 

10.82 

30.70 

- 

29.90 

9.76 

29.83 

- 

34.63 

7  .78 

26.89 

1 .637 

35-62 

7.27 

25-32 

1  .656 

37.05 

6.81 

25  .62 

1 .670 

39.25 

5-70 

23  .08 

1  .679 

41  .70 

4-99 

21  .52 

1  .684 

44.56 

4  .23 

19.34 

1  -592 

0.0 

11.03 

51  .89 

1 .536 

2  .84 

12  .29 

49.94 

l  -559 

3  .98 

12  .10 

49.03 

4-54 

12.78 

47.70 

l  .566 

6 .04 

12 .91 

47.86 

- 

7  .68 

13  .57 

46.05 

l  -588 

7-74 

13  -49 

44  -44 

l  .586 

9.31 

14.34 

41  .61 

1  -605 

11 .30 

14.76 

40.52 

l  .596 

14.03 

14  .60 

37.10 

1  .605 

14  .96 

14  .11 

34-53 

1  .605 

Ca(H2F04 


•H.O  +  CaHFO,, 


NO 


CaOLFOj.-ILO+CaHFOd-CalNCLL^HoO 
CaHFO  +  Ca(N0,).-4H,t) 

Ca  (PO  )  +CaHP0  +  CafNO,. )  -4H20 
Ca l n2FC4 )2 • H20  +  Ca ( N03 12 '4H20 


CaINO  l2-4H  0  +  CalNO.,)  -3H.,0 

°  ti  J  ^  2 


Ca 
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Grams  per  100  gras .  of 
Saturated  Solution 


/ - 

- 

s 

Dens  ity 

Solid  phase 

F,0- 

CaO 

NLCL 

2  5 

*  5  Results  at 

25°  icon.) 

0.0 

3  -77 

9-54 

9.65 

56  .28 
53.03 

1  -525 

1  -555 

Ca(N03)2' 

'3H-0  +  CalNOL)  -alLO 

11  3  4  Z 

7.13 

8.43 

51.93 

1  -555 

II 

10.12 

8.07 

50.11 

1  .571 

II 

13  -56 

7  .41 

47.35 

1  -590 

II 

16  .52 

6.83 

44.54 

1  .599 

11 

21  .23 

6  .20 

41  .10 

1  .612 

II 

23  -28 

5  -47 

38.44 

1  .610 

II 

23 .68 

5  .06 

38.69 

1  .618 

11 

25  -37 

4.89 

37-34 

1  .630 

II 

29-95 

3  -SO 

34.15 

1  .647 

11 

33  -50 

2.53 

31  .27 

1  .659 

II 

37.67 

1  .80 

29.08 

1  .653 

11 

40.95 

1  .28 

26 .85 

1.665 

II 

43  -15 

1  .19 

25 .88 

1  .670 

II 

0.0 

2.79 

62 .84 

1  -459 

Cal  NO, 

i)2-2H20+Ca(N03)2 

4  .21 

2 .03 

61 .12 

1 .468 

II 

6.93 

1 .56 

59.56 

1  .487 

II 

9-97 

1  .24 

56.75 

l  .481 

II 

14.03 

0.99 

54-0 

1  -499 

17.92 

0.58 

52.40 

1 .509 

II 

23  -34 

0.35 

48.89 

1  .541 

II 

28.51 

O.23 

44-77 

1  -564 

II 

30.65 

0.0 

42.65 

1 .560 

II 

Results 

at  50° 

28.85 

5.88 

0.0 

1  .314 

CalH  FO  )2'H20  +  CaHPOj, 

24  -71 

6.82 

4  -24 

2  0.62 

8.15 

8.32 

1 .326 

15  .48 

10.81 

16.65 

1 .3  74 

12  .23 

13.00 

22  .53 

1  .427 

11.19 

14-77 

26.81 

1  .482 

10.11 

15-94 

29.56 

9.71 

17.60 

33-58 

- 

7.80 

19-93 

38.62 

- 

6.53 

4 .80 

21  .54 

23  -41 

41  .65 
45-81 

_ 

gkoo4)2-h 

,0  +  CaHFOu  +  Ca(N0,)2-2H20 

11  .12 

11  .55 

20.79 

20  .24 

43  -28 
42  .56 

- 

CalHlFO  L'i 

tafl^Fl 

L 0+  Ca  (N0_. )  -2FL0+ Ca  ( NCl  ) 
?4)2-H203+  CafN03)2 

1 8 .26 

15  -43 

37-59 

— 

II 

19-76 

14.79 

36 .60 

1 .622 

27.03 

10.85 

31-10 

1  .641 

30.87 

9.33 

29.86 

1  .655 

36  .27 

7.30 

26.63 

1  .653 

45-57 

5.63 

19-40 

1 .684 

48.11 

0.0 

5  .40 
25.95 

18.39 
51  -23 

- 

Cal  NO. 

3)2-2H20+  CalN03)2 

3-16 

24  .36 

48.75 

II 

4  .85 

23  -11 

48 .21 

5  .42 

23.64 

48.OO 

— 

ll 

7-34 

22  .69 

46.43 

II 

9.38 

11.12 

21  .77 
20.79 

45-01 

43  .28 

- 

Ca  (H2P04  >2  ’^0+  Ca  (NC^  )2  ’2^0+  CalNO^  )2 
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equilibrium  in  the  system  calcium  nitrate  - 

AMMONIUM  NITRATE  -  WATER  AT  io°,  20°  ,  30° 

(Lamberger  and  Paris,  1948) 

The  authors  list  the  invariant  points  in  the  system  at  io°,  20°  and  30 
and  present  the  entire  diagram  at  20°  .  Each  of  the  double  salts  exists 
metastably  over  a  range  of  solution  compositions,  and  at  10  the  range  ot 
metastability  was  very  large  compared  to  the  stable  range.  Results  are 
in  terms  of  grams  per  100  gms .  of  saturated  solution. 


10° 

20° 

30° 

Solid  phase  ^  — 

NH^NOj 

CalNQj  )2 

- 

Density  NH^NOj 

CalNQj  )2 

Density  NH4N03  Ca(N03)2 

Den¬ 

sity 

NH  NCL  59-6 

NH£+N03+ 1:1:2  33.7 
1:1:2  +  1:5:10  27.4 

0.0 

1 .286 

64.7 

0.0 

1.309 

70.0 

0.0 

1 .328 

42.0 

1.635 

37-0 

41.1 

1.638 

41  -5 

39-7 

1 .638 

45-5 

1.641 

29-5 

45.6 

1 .650 

33-9 

44.8 

1.657 

1  :s:io+  Ca  (NO,  L  '4^0  26.6 
CalNQj  )2 '4^0  0.0 

45.6 

1.639 

18.2 

51.0 

1 .638 

9-5 

56.7 

1 .646 

Si  -5 

1-523 

0.0 

54-7 

1.556 

0.0 

58.9 

1 .600 

1:1:2  =  NH4N03-Ca(N03l 

'2-2H20 

1:5: 

10  =  NHZ 

+N03 ’5Ca 

IN03)2- 

ioH20 

EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  NITRATE  - 
STRONTIUM  NITRATE -WATER  AT  250  AND  6o° 

(Kobe  and  Stewart,  1942) 


Results  at  25° 

Gms.  Sr(N0,  )2  per  Gms.  Cal  NO-.),  per 

100 gms.  Sax.  Sol.  100  gms.  Sat.  Sol.  Solid  phase 


44-50 

0.0 

Sr  (NO3  I2-4H20 

32.30 

27.70 

12  .23 

17.60 

Sr  (NO,  )  "4H '0+  Sr  (NO, 
3  Sr  (fid,). 

19.90 

25.90 

9.25 

39.15 

II 

6.54 

44  •  00 

It 

4-85 

46.80 

II 

4.71 

47.05 

II 

4.58 

48.IO 

II 

3  -15 

51 .00 

II 

1  -55 

0.0 

56 .10 

57  .20 

Sr  (NO  ) 2  +  Ca(NO-)  -4H 
Ca(N03  )2-4H20 

Results  at  6o° 

48.25 

0.0 

Sr (NO  ) 

15 .42 

33-04 

..  3  2 

4  -20 

51 .00 

It 

0.14 

70.20 

II 

•  084 

76.00 

II 

•07 

0.0 

76.96 

77.15 

Ca (NO, )2  +  Sr (NO, ), 
3cl(N0, ).  3  2 

100  cc  of  a  saturated  solution  of 
contains  3.73  gms.  Ca (NO, ), -4H,0  at 

o  ^  2 


Calcium  Nitrate  in  Isoamyl  Alcohol 
room  temperature. 


100  cc  of  a  saturated  solution  of  Calcium  Nitratf 
Ketone  contains  less  than  0.1  gm.  Ca(N0-J„-4H  0  at 


3  2 


in  Methyl- n  Hexyl 
room  temperature. 


(  over  ) 


Ca 
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At  room  temperature  the  distribution  ratio  of  Calcium  Nitrate  between 
Methyl  n-Hexyl  Ketone  and  Water  is  0.012  when  there  is  31.9  wt .  %  Ca(NC, ) 
in  the  water  phase.  (Rothschild,  Templeton  and  Hall,  1948). 


3  2 


100  cc  of  a  saturated  solution  of  Calcium  Nitrate  in  Furfural  contains 
0.44  gws •  Ca (NO,  ), ‘4H,0  at  250 .  (Trimble,  1941). 

Melting  points  have  been  determined  in  the  following  systems: 

Kitrov,  1949 


>  Janecke,  1942 


Ca 

ino3 

*2 

+ 

KN03 

Janecke,  1942 

Ca 

(NO 

>2 

+ 

NaN03 

Ca 

(N03 

>o 

+ 

Mg ( N03 

*2 

Ca 

(N03 

>2 

+ 

Mg ( NO, 

)2  +  kno3 

Ca 

(NO, 

>2 

+ 

Mg(NC3 

)2  +  NaN03 

Ca 

(NO, 

>2 

kno3  + 

NaN03 

Ca 

(no; 

*2 

+ 

KN03  + 

NaNO,  +  Mg (NO,) 

Ca 

(NO 

>2 

+ 

kno3  + 

NaNO, 

Ca 

(NC3 

>2 

+ 

Guanic 

line  Nitrate 

Bergman,  1943 
Clark  and  Esterbrook 


1949 


The  following  systems  have  been  studied: 


Ca(N0,),  +  H,0  (Conductivities  and  coefficients  of  viscosity)  (Bak, 

1939) 

CalNC, ),+  KN03  (Conductivities)  (Natzvlishvili  and  Bergman,  1943) 

Ca (NO, )_  +  NaNC,  +  KNO,  (Heat  capacities)  (Andsov  and  Voskressenskaya , 
32  3  3  1945) 


C  CALCIUM  OXIDE  CaO 

Data  are  given  for  the  follcwing  systems': 


CaO  +  Si02 
CaO  +  MnO 
CaG  +  V20* 

CaO  +  CaC2 

CaO  +  Fe2C3lSlag) 

CaO  +  SiC2  +  P203 

CaO  +  SiC2  +  Na2C 
CaO  +  Si02  +  Fe203 
CaO  +  Si02  +  A1203 


Kolobova  (1941 ) 

Jay  and  Andrews  (1944),  Fettersson  (1946) 

Morozov  (1938) 

Aall  (1939) 

Hay  and  White  (1940) 

Barrett  and  McCaughey  (1942,  1944>»  Tromel  (1943 > 
Schleede  (1 942  ) ,  Trome  1 ,  Harkort  and  Hot  op  (1948) 
Lukes h  (1948) 

Burdick  (1940) 

Clark  (1946) 


See  also:  Eitel  (194D:  CaO  +  5Ca0'Al203  +  CaF2 ,  Eubank  and  Bogue 
(1948) :  Na20+  4Ca0-Al203-Fe0  +  Na^'sAL^,  Parker  and  Nurse  (1943): 
part  of  CaO  +  MgO  +  S i 02 ,  Vasenin  (1939):  Ca0-Cr20,  +  CaO*AlaO,. 


Vasenin  (1939)  and  Taylor  (1941):  2Ca0-Si02  +  K20-Ca0-Si0 


3’ 

Mach  in  and 


Yee  (1948):  Viscosities  of  CaO  +  A1203  +  Si02 


,2vj  — <2 

Preston  (1941):  Na20"2Si02+ 


Ca0’Si02,  Kroger  and  Illner  (1940) 
CaO  +  5Ca0-3Al203  +  2CaC-Fe203  etc 


Na20  +  CaO  +  Si02  + 


CO,,  Swayze  (1946) 


The  solubility  of  slags  in  the  s 
lutions  increases  with  increasing 


ystem  CaO‘P203‘ 
silicon  content 


S 


in  Citric  Acid  So- 
illems  ,  1943*  • 
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Ca 


CALCIUM  HYDROXIDE  CalOfl>2 

Oka,  1940  found  the  solubility  to  be  2.1  x  io'2  *oles 
tentiometric  titration. 


per  liter  by  po- 


CH 


SOLUBILITY  OF  CALCIUM  HYDROXIDE  IN  WATER  AND 
CALCIUM  SULFATE  SOLUTIONS  AT  250 

(Jones,  1939) 


These  results  are  similar  to  those  of  Cameron  and  Bell  (Vol.  I, 
but  the  solubility  of  Ca(OH)  in  CaSO  solutions  is  a  little  less 
previously  reported.  The  value  for  tne 


p.  312) 
than 


solubility  of  CalOH),  in  water 

is  the  mean  of  9  determinations  with  recrystallized  Ca(0H)„  shaken  1  to 
28  days,  and  the  estimated  error  is  ±o 


.01 


Gms.  CaSO^  per 
1000  gms . 
Sat.  Sol. 


Gms .  CaO  per 
1000  gms. 
Sat .  Sol . 


Solid  phase 


2.09 
1  .70 
1  .69 
0.0 


0.0  CaSO  '2H20 

1.04  CaSO  -2H20+  Ca(OH)a 

1 . 06  Ca l OH ) _ 

1.08 


SOLUBILITY  OF  CALCIUM  OXIDE  IN  SODIUM  AND  POTASSIUM  HYDROXIDE  SOLUTIONS 

(Fratini,  1949) 


In  KOH  Solutions 


KOH 


In  NaOH  Solutions 


NaOH 


CaO 


Moles  per 

Gdb.  per 

Moles  per 

Gue.  per 

Liter 

Liter 

Liter 

Liter 

At 

O 

O 

01 

0 . 02  06 

1 .156 

0.0152 

0.852 

•  0412 

2.312 

•  0109 

.611 

.0746 

4 .186 

•  0068 

.381 

.1048 

5.836 

•  0049 

•275 

•1537 

8.624 

•0033 

.185 

.2120 

11 .900 

•  0027 

•iSi 

At 

O 

O 

0.0200 

1 .122 

0.0123 

0.690 

•0737 

4.135 

•  0050 

•  280 

.1012 

5.680 

.0036 

•  202 

.1977 

11 .090 

•  0019 

.010 

Moles  per 

Gob.  per 

Moles  per 

Gins,  per 

Liter 

Liter 

Liter 

Liter 

At 

20° 

0.0 

0.0 

0.0210 

1.177 

0.0252 

1 .008 

•0139 

0.779 

•0525 

2 .100 

.0092 

.516 

•1035 

4.140 

.0050 

.281 

.1058 

4.233 

•  0051 

.286 

•1535 

6 .141 

•0035 

.196 

.2090 

8.361 

.0026 

.146 

At 

O 

O 

0.0 

0.0 

0.0180 

1 .010 

•  050 

2 .000 

.0071 

•399 

•1495 

5.980 

.0025 

•  Oil 

Results 
are  given 


for  the  solubility  of  Ca(OH 
by  Dschorbenadse ,  Mosebach, 


>2  in  NaCl  and  KC1  solutions  at  20° 
and  Naken,  1942. 


Ca 
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THE  SOLUBILITY  OF  Ca(OH)2  AND  CaSO  IN  DILUTE  ALKALI  SOLUTIONS  AT  25°,  3 o° 

(Hansen  and  Pressler,  1947) 


The  solubility  of  CalOH)2  +  CaS04  in  solutions  of  Na  0  or  K  0, 
mixture  of  the  two  was  determined  at  25°  and  30°.  The  solubiiiti 


or  a 
ies  were 


the  same  whether  Na20  or  K20  or  Na20  +  K20  was  used,  and  were  not  appre¬ 
ciably  affected  by  the  temperature  change.  The  solid  phase  was  at  all 
times  Ca(0H)2  +  CaSO-,.  ‘2H20.  The  data  below  were  selected  from  many  val¬ 
ues  given  by  the  aut nors . 


OH 


Gm.  Moles  Composition  of  solution  in  Contact  with  Ca(0H)2  +  CaSCL^ELO 
Na20+  K_0  per  Gm.  moles  per  liter 

Liter  of  Aqueous  ^ - - 


Solvent 

CaO 

S03 

OH 

0.0 

0 . 03 1 9 

0.0125 

0.0387 

.0201 

.0236 

.0196 

•  0477 

.  0402 

.0198 

•  03  03 

.0602 

.  0601 

.0187 

•  0430 

.0710 

.1002 

.0162 

.0710 

.0806 

.5012 

•0093 

.2083 

•  1386 

1 .0023 

.0034 

.3662 

•  2752 

SOLUBILITY  OF  Ca(0H)2  IN  GLUCOSE  SOLUTIONS  (Temperature  not  given) 

(Balezin,  1946) 

The  solubility  of 
solution . 

Ca(0H)2  increases  without  changing 

the  pH  of  the 

Gms.  Glucose  per 

Gms.  CaO  per  100 

Gms.  Glucose  per 

Gms .  CaO  per  1 

100  ml .  Sat .  Sol . 

ml.  Sat.  Sol. 

100  ml .  Sat .  Sol . 

ml.  Sat.  Sol 

0.0 

0.112 

2 .0 

0.264 

.25 

.118 

5-0 

.710 

•S 

.142 

15.0 

2.157 

1  .0 

.185 

20.0 

2  .400 

100  gms .  of  a  saturated  solution  of  Cal0fi)2  in  Furfural  contains  0.13 
gms .  Ca(0H)2  at  25°  (Trimble,  1941). 


Kalousek  (1944)  studied  the  system  Na  0  -  CaO  -  Si02  -  H20  in  part  at  25° 
and  found  the  stable  phases  to  be  Ca(0H)2  and  a  quaternary  soda  -  lime  r 
silica  gel. 

Data  for  the  system  CaO  +  F205  +  HCl  +  H20  at  25°  and  40°  are  given  by 
Taperova  and  Shulgina,  1946. 
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Ca 


CALCIUM  PHOSPHATE  CaHP04 ,  Ca(H2P04>2 


SOLUBILITY  OF  CALCIUM  PHOSPHATES  IN  PHOSPHONIC  ACID  SOLUTIONS 
AT  VARIOUS  TEMPERATURES 

(Belopolski,  Serebrenn  ikora,  and  Bileric,  1940  ) 


PO 


These  results  are  in  good  agreement  with  those  of  Bassett  (Vol.  I, 
p.  321)  and  Elmore  and  Farr  (Below).  The  vapor  pressure  of  each  solution 
was  also  determined. 


Gms .  P.Or  per  100  Gms .  CaO  per  100  _  . 

gms .  S&t .  Sol.  gms.  Sat.  Sol.  Density  Solid  phase 


Results  at  25° 


0.86 

2.88 

1  .109 

CaHPO.. 

15 .29 

4  .14 

1  -174 

11  ^ 

21.11 

5  -34 

1  .270 

11  — 

24  .47 

5  .80 

1  .298 

CaHPO  +  Ca(H_F0„L 

30.40 

35  .61 

4-51 

3  -39 

1  -337 
l  -375 

Ca  (H2FO4  )2  'H20 

II 

40.14 

2  .31 

1  .419 

M 

46.39 

l  -33 

1  .466 

II 

48.60 

0.92 

1 .486 

II 

53  -74 

•50 

- 

II 

55*47 

•37 

l  -570 

II 

Results  at  50.7° 


9.70 

2  .24 

l  -095 

CaHPO,, 

13  -43 

3  -02 

1  .137 

M  4 

17.98 

3  -84 

1 .189 

II 

26.55 

5  .32 

1  -299 

II 

29.47 

5  .69 

l  .334 

CaHPO  +  Ca (H„PO„ )  -H,0 

35  .23 

4.33 

l  .381 

Ca(H2FOu)^-HV  2 

40.75 

3  .28 

1  .422 

2  4  2  2 

11 

45  -43 

2.18 

1  .464 

11 

50.6i 

1  -37 

1  -515 

11 

55  -6i 

0.83 

1  *579 

it 

Results  at  8o° 


9.45 

1 .66 

13 .05 

2  .39 

21 .85 

3.87 

27 .20 

4  .66 

36.30 

5. 65 

41 .55 

4-37 

44.98 

3  .60 

51 .96 

2  .27 

56.54 

1 .69 

Re 

30.56 

4  -79 

35 .29 

5  .32 

40.04 

5.60 

45.00 

4  .21 

49.13 

3  -33 

Devyatin, 

1  u  nn  » 

1940  determined  the 

1 .066 
1  .112 
1  .203 
1 .276 
1 .382 
1  -439 
1 .462 
1  -538 
1 .581 


Results  at  95' 


.308 

.358 

.422 

.460 

.512 


CaHFO,, 


CaHPO  +  Ca ( H  PO  ) 
Ca ( H2 P04 >2  'H202 


CaHPO,, 


CaHPO 


h2o 


'4  •  Ca(HFO) 

Ca  l  H2  P04  >2  •  H202 


h2o 


^!?aw4»2  in  ^ter  and  in  0.2'and  ! 7 and 
boiling  point.  1-0  NK2C03  solution,  cold  and  at  the 


Ca  CALCIUM  132 

SOLUBILITY  OF  CALCIUM  PHOSPHATES  IN  PHOSPHORIC  ACID  SOLUTIONS 

AT  VARIOUS  TEMPERATURES 

(Elmore  and  Farr,  1940) 


The  results  are  in  excellent  agreement  with  those  of  Bassett  (Vol.  I, 
p.  321)  and  of  Belopolski,  et  al  (Above). 


Gus.  F-O,.  per  100  Gms.  CaO  per  100 
gms  .  "Sat .  Sol.  gms.  Sat.  Sol.  Density 


Solid  phase 


Results  at  25° 


PC 


24 .10 

5.785 

1  .3018 

34-94 

3.411 

1  -3795 

38.53 

2  .621 

l  .4112 

39-97 

2  .307 

1 .4216 

41  .48 

2.008 

1 .4360 

43  -05 

1  .708 

1 .4506 

45-03 

1  .365 

1 .4700 

46.97 

1 .064 

- 

SO.26 

0.695 

1 .5307 

53-04 

•475 

1 .5676 

56  .44 

.320 

1 .6143 

59.21 

•  249 

l  .6549 

61 .66 

.201 

1 .6932 

62  .56 

.190 

1 .7090 

65.55 

.  090 

1  .7522 

70.24 

.051 

— 

70.42 

•054 

1  .8406 

CaHFO  +  Ca(H_F0  )  ’H-O 
CalH2F04)2-H ler 


II 

II 


II 

II 


II 

II 


II 


CalH-FOj  -H20  +  Ca(H  P0  ) 
4CS(H2F04)2 


ll 


Results  at  40° 


21  .48 

4 .760 

1  .2480 

26  .47 

5  -785 

“ 

35 .08 

3  .922 

39.76 

2  .825 

1  .4206 

47.55 

l  .376 

1  .4998 

47.69 

1  .371 

1 .4964 

50.89 

O.923 

1 .5400 

52  .25 

•  737 

1  .5604 

53  -90 

57  .40 

57.64 

58.32 

62  .30 

.621 
•441 
•437 
•  414 
.205 

1 .5823 

1  .6338 
1  .6365 

1  .6376 
1  .6960 

61  .94 

.214 

1 .6917 

62 .64 

65.76 

65.35 

•  195 
.120 
.084 

1  .7016 
1  .7548 
1 .8206 

Results  at  75 

3  -23 

10.14 

0.748 

1  .963 

1  .007 

1  .080 

16.96 

23.95 

32  .47 

37.21 

4O.18 

41  -57 

3.l65 

4-337 

5.387 

4 .980 
4  .276 
3.964 

1  .159 
i  .246 

1  .357 

1  .399 

1 .428 

1  .440 

CaHFO 

CaHFO  +  Ca(H2F0  )2 
Ca(H2F0  )2-H20 


■h2o 


11 

ll 


II 


It 


Ca(H2F04)2-H20  +  CalH2 


fo4>2 


Ca(H2F04)2 


CaHFO 

II  H 


II 


Ca(H2F04)2-H20 
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Gms.  FiL  per  100  Gns 

Girts  .  t>at .  Sol .  gms 


CaO  per  100 

Sat.  Sol. 


Density 


Solid  phase 


Results  at  750  (Con.) 


42  .71 

3  -676 

1  .449 

Ca(H2F04)2-H20 

44 .03 

3  .356 

1  .461 

ft 

45-91 

2.986 

1  .482 

II 

47-72 

2  .622 

1  .496 

II 

50-31 

2.152 

1  .526 

'  II 

53  -l6 

1  .731 

1  -557 

II 

55-97 

1  .408 

1 .595 

II 

58.25 

0.999 

1 .624 

Ca(H2F04)2 

60.68 

•693 

1 .654 

II 

64  .96 

•379 

1.718 

II 

70 .12 

.267 

1  .806 

II 

Results  at  too0 

5.04 

O.871 

1 .0143 

CaHPO„ 

14.90 

2  .407 

1  .107 

II  ^ 

2 4 .70 

3 .958 

1 .224 

II 

32.89 

4.996 

1 .332 

ll 

33-88 

5.H7 

1 .342 

It 

40.15 

5.529 

1 .432 

CaHFO  +  Ca(iLfO„>  -H,0 

40.80 

41  -67 

5  -432 

5.183 

1 .438 

1 .416 

Cad^po^-n’o 

II 

45  -37 

4.301 

1  .476 

II 

49.76 

3  -411 

1 .519 

II 

52.91 

2 .822 

1  -554 

It 

53  -57 

2.719 

1 .564 

II 

55.48 

2  .479 

1 .583 

If 

57.15 

1  .871 

1  -599 

Ca  ( H„  F0„  L 

58.00 

1  .703 

1  .610 

2  IX  2 

11  ^ 

59.22 

1  .489 

1 .623 

11 

61  .48 

1  .127 

1 .651 

it 

65  .36 

0.719 

1 .708 

It 

70.04 

O.584 

1 .791 

11 

raK1!nnD^  mD>Weber’  1941  detern,ined  the  solubility  of  Hydroxyapatite 
^aio,nj4'6(UH’2  ln  water  and  aqueous  solutions  at  25°. 

Additionai  data  on  the  system  CaO  -  H..PCL  -  H20  (at  26°)  in  the  presence 
of  Kaolimte  and  Ferric  Oxide  are  given  by  Me§ane  ,  1940. 

The  solubilities  of  various  soil  phosphates  in  RC1  and  NH  solutions 
under  various  conditions  were  determined  by  Fraps ,  1911.  3 


SOLUBILITY  OF  CALCIUM  PHOSPHATE  AND  CALCIUM  SULFATE  AT 

EQUILIBRIUM  IN  THE  SYSTEM  CaO  ~  ”  75 


3°  _ 


F2°S 

(Campbell  and  Contts,  1948) 


so3  - b2o 


P.0, 


The  solubility  relationships  in  the  system  Caf)  4.  p  n  .  d  n 

to  a  Very  small  extent  upon  the  additioJ  of  SO  °  a!2?2  Ha°  are  Changed 
P_0^  uon  01  811,  •  As  the  concentration  of 


*2us  increases,  the  solubility  of  CaSC  i  t  3'  /s  the  concentrat  i  on .  of 
small.  The  results  agree  well  with th$se "  the  soiutKin  becomes  negligibly 
Phases  .ere  identified*  „y  WxIilfSr Sn®1"0”  1”1  Farr  ^ 


Ca 
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PO 


.  per  100 

gms  .  Saturated 

Solut 

ion 

/ 

- - 

- \ 

Solid  Phase 

CaO 

p205 

so3 

0.109 

0.294 

0.151 

CaolP0„  )„-H„0  +  CaHPO,,  +  CaSO,,  -2IU0 

.122 

•  310 

•154 

.118 

•283 

•157 

11 

.281 

•  976 

.141 

CaHFOa  +  CaS0a,2H20  +  CaS04  (Trace) 

•  741 

3-07 

•157 

CaHPO:  +  CaSO  -2H20 

2 .01 

9-49 

•  125 

2 .68 

13  -35 

.091 

II 

3  .49 

18.09 

•075 

3  -94 

20.93 

.081 

II 

4 .92 

27  .51 

•  052 

5  -27 

30.53 

.  048 

CaHPO,,  +  CaS0„'2H90+  CaS0a-±H,0 

5  -37 

31.68 

- 

CaHPO„  +  CaSO  -2H  0 

S  -45 

32.72 

-050 

CaHPO*  +  CaSOj'iH  0 

5.52 

33  -54 

•035 

5  -64 

35  .51 

•033 

CaHPO,,  +  CaS0„-iH,0+  Ca(H,P0a)2-H20 

5-68 

35  .60 

.028 

5.38 

36.54 

•035 

Ca(H2FO  )2 -H20  +  CaSO  -iH20 

5.10 

37.60 

.026 

4-35 

40 .62 

.018 

3  .30 

44-63 

-017 

2  .96 

46.00 

Trace 

2  .40 

49.02 

“ 

1  .65 

54  -24 

l  .275 

57  .46 

- 

Ca(H2P04)2-H20+CaS04-iH?0+Ca(H2P04)2  (Trace 

1  .269 

57-38 

— 

1  .150 

57-47 

For  data  on  the  solubility  of  Calcium  phosphates  in  Calcium  Nitrate 
solutions  look  under  Ca(N03)2. 

SOLUBILITY  OF  CALCIUM  PHOSPHATES  IN  ACIDS  AND  BASES 

(Ghani  and  Aleem,  1942) 


Ca 3 (PO >2 

tL 


The  authors  shook  10  mg.  of 
at  room  temperature  for  two  hours  wi 
and  2N  H 
of  solve 


Ca  (H 
0.5  N 


,  fo4)2 

Acetic 


4  SO,. ,  and  report  the  milligrams  of  P203  dissolved 
;nt  used.  These  figures  were  recalculated  to  the  f 


,  CaHFOu  and  Apatite 
Acid ,  0.25  N  NaOH, 
in  the  volume 


orm  below: 


Solvent 


0.5  N  CH  COOH 
0.2s  N  NaOH 
2  N  H2SO 


Mg.  Dissolved  in  100  ml. 


Ca3(P04)2 

3-7 

0.06 

>4 


CaHF04 

>4 

0.6 

>4 


Ca  IH2F04  )2 

>  4 
1  -4 
■>4 


Apatite 

2.5 

Trace 

3-6 


Values  indicated  as  >4  *ean  that  the  entire  sample  dissolved  in  the 
volume  of  solvent  used. 

Greenwald  lmSl  shows  that  the  solubility  of  Tri-Calciu.  Fh^phate^s 

increased  by  the  presence  of  \nd  in  Serum  Salt  So- 

Df  Calcium  phosphate  in  S  iu  me  These  findings  explain  the 

SiS  S  ,.«hS,c-5,SS‘.S } s  £*« ,  - -voi. .. 

p.  3a9)  on  the  solubility  in  serum  and  in  salt  solutions. 


Data  for  the  system  CaO 
hulgina,  1946. 


P2°5 


HCl  -  H20  are  given  by  Taperova  and 
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Ca 


Greenwald  (1942)  determined  the  solubility  of  Tri^alcium  Phosphate 
and ToL  that9?he  apparant  solubility  product  increased  with  increasing 
amounts  of  solid  phase  present,  and  also  with  increasing  pH. 
contrary  to  the  findings  of  Logan  and  Taylor  (Vol.  I,  P-  320)  and  t  is 
shown  that  the  opposite  result  which  was  obtained  by  these  aut  ors  maj 
have  been  caused  by  supersaturat ion . 

Eisenberger,  Lehrman  and  Turner  (1940)  present  a  review  of  the  system 
CaO  -  F  CL  -  H  0  and  conclude  that  Tricalcium  phosphate  and  Hydroxyapa¬ 
tite  do2not  ex^st  in  aqueous  solutions  as  unique,  stoichiometric  com¬ 
pounds,  but  that  a  series  of  solid  solutions  exists  in  the  ternary  system 
between  the  compositions  CaHFCL  and  CaO  which  have  the  Apatite  Lattice. 
The  compound  Ca  (P04)2  thus  represents  only  one  point  in  a  continuous 
range  of  possible  compositions. 


Rae  and  Clegg  (1948)  report  the  solubility  of  Ca3P04>  tooth  enamel  and 
whole  teeth  in  1%  Lactic  Acid  Solutions,  alone  and  in  the  presence  of 
added  salts.  The  results  are  expressed  in  terms  of  loss  in  weight  of 
the  starting  material,  and  the  mg.  of  Ca  and  P  in  solution.  NaF ,  (NH4)2 
C20  ,  Fb (NO.,  )  ,  Ba(NCu)2,  AgN03  and  AgF  were  used  as  added  salts  and  the 
"protect iveef feet'1  of  a  second  precipitate  on  the  original  Calcium  phos¬ 
phate  was  studied  in  0.01  -0.05  M  solutions,  which  reduced  the  solubility 
of  Calcium  Phosphate  to  as  little  as  1/6  the  amount  which  dissolved  in 
Lactic  Acid  alone. 


Logan  and  Kane  (1939)  report  on  the  amounts  of  Calcium  Phosphate  in 
solution  in  equilibrium  with  young  and  old  bones  and  find  a  decrease 
with  increasing  amounts  of  solid  bone  added.  Some  difficulties  were  en¬ 
countered  because  of  the  protein  material  which  was  present.  Also  see 
Gree nwa Id  ( 1 942 )  ( Above  ) . 


SOLUBILITY  OF  CALCIUM  PHOSPHATE  IN  CITRIC  ACID  SOLUTIONS 

(Maurice,  1939) 


The  author  gives  curves  shewing  the  relative  solubility  of  Ca3(P04)2 
and  natural  phosphates  in  various  concentrations  of  Citric  Acid  (up Hto 
1%).  The  Ca3  ( F0„  ),,  used  was  about  four  times  as  soluble  as  the  Apatite 
used,  as  measured  by  the  P20g  content  of  the  solutions.  The  solubility 
of  Ca3(P04)2  in  different  volumes  of  1%  Citric  Acid  was  determined  with 
varying  amounts  of  CaC03  added.  No  temperature  is  given.  The  data  be¬ 
low  were  read  from  the  curves. 


Gms .  CaC03  Added  Mg.  P20,-  per  100  Mg.  P_0_  per  200 
per  gm.  Ca3(P04)2  ml.  Sat.  Sol.  ml.  Sat.  Sol. 


Mg.  P20c-  per  300 
ml.  Sat.  Sol. 


0.0 

340 

•  200 

225 

.4OO 

150 

•  600 

80 

•  800 

60 

1  .000 

50 

570 

800 

470 

680 

400 

600 

300 

500 

230 

400 

200 

340 

The  effect  of  added. oxides:  A120  ,  Si02,  Fe2(L  on  the  solubility  of 
arious  mixtures  of  CaO  +  P  0.  in  Ammonium  Citrate  Solutions  (solubility 
decreases)  was  determined  b§  f rear ,  Deese  and  Lefforge  (1944)  It  was 
found  that  crystalline  CaO  +  P205  samples  had  a  lowe?  soluMl  ty  than 

tlicoZ  ,ven,8,laSS;1:ke'  ^ ^f,ect  °f  the  -“Oea  oxides  o„ 
groscopicity  and  fusibility  was  also  studied. 
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The  solubility  of  Calcium  Phosphate  in  Sea  Water  is  given  by  Dietz, 
Emery  and  Shepherd,  1942. 


A  detailed  study  of  the  system  p  0,  +  aCaO’F^CL 
was  made  by  Hill,  Faust,  and  Reynolds  (1944).  5 


by  the  quenching  method 


Bredig  (1943)  gives  the  diagram  of  Ca  Si0„  +  Ca2(POa)2  from  crystal 
structure  data.  H  04 


S  CALCIUM  SULFIDE  CaS 

Melting  points  have  been  determined  for: 

CaS  +  FeS  Heumann  (1942),  Vogel  and  Heumann  (1941). 
CaS  +  Fe  Vogel  and  Heumann  (1941). 


S04  CALCIUM  SULFATE  CaSO^ 

SOLUBILITY  OF  CALCIUM  SULFATE  IN  WATER 

ISborgi  and  Biancbi,  19401 

The  authors  determined  the  solubility  of  CaSO^'iH.,0  in  Water  by  a  de¬ 
termination  of  the  conductivity  of  the  solutions.  The  results  are  in 
fairly  good  agreement  with  those  of  Chassevent  IVol.  I,  p.  328),  and  are 
probably  more  accurate  below  150,  where  Chassevent 's  curve  falls  off 
sharply  because  of  experimental  difficulties. 

Sborgi  and  Bianchi  also  give  data  for  the  solubility  of  CaS04  in  the 
form  of  the  "Soluble  Anhydrite",  which  solubility  parallels  that  of  the 
hemihydrate,  but  is  smaller  at  all  temperatures.  However,  when  the  au¬ 
thors  tested  the  effect  of  the  time  and  temperature  of  dehydration  on 
the  solubility  of  Anhydrite  (containing  analytically  0.01-0.02%  H20) 
they  found  the  solubility  of  their  product  to  be  0.840%  at  20°  [method 
not  given!  regardless  of  the  conditions  used  during  dehydration.  This 
result  agrees  with  the  solubility  found  by  Chavassent  and  the  authors 


'or 

CaS04-4H20. 

Hemihydrate 

Anhydrite 

Hemihydrate 

Anhydrite 

t° 

Gms.  CaS0„  per  100  Ob.  CaSCL  per 

t° 

GnB .  CaSCL  per  100  Ob.  CaSCL 

gnB .  Sat .  Sol . 

100  gnB.  Sat.  Sol. 

gms .  Sat .  Sol . 

100  gms.  Sat. 

0 

(1  .23  ) 

- 

35 

0.603 

0-534 

5 

1.10 

1  .05 

40 

•550 

.48 

1  0 

(0.98) 

- 

50 

•47 

•  41 

15 

(  .88) 

- 

75 

•29 

.266 

18 

.82 

0.72 

100 

.189 

•151 

25 

•71 

•63 

110 

.151 

•139 

( 


)  =  Interpolated 
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SOLUBILITY  OF  CALCIUM  SULFATE  IN  SEA  WATER  AT  30° 

(Posojak,  1940) 

The  author  determined  the  solubility  of  CaS<yaHa0  and  CaS04  in  '-Normal- 
Sea  Water  which  was  prepared  in  the  laboratory  and  was  the  aVt^age  c'on’P°~ 


Normal" 

Sea  Water 

in  grams  per  1000  gms. 

NaCl 

27-21 

k2so4 

0.863 

MgCl2 

3.81 

CaCOl 

•  123 

Mg  SO 

1 .66 

MgBr2 

.076 

CaS04 

1 .260 

+  Minor 

amounts 

The  author's  solvent  contained  NaCl,  MgCl2,  MgS04  and  K2S04  .  Data  are 
given  in  terms  of  gms .  CaS04  per  100  gms .  H20. 


Concentration* 

Solid 

phase 

Concentrat i on 

Solid 

phase 

of  Sea  Salts  'CaS0^  -2H20 

CaS04 

of  Sea  Salts 

CaS04 -2H20 

CaS04' 

0.0 

0 .209 

0.250 

3-0 

0.432 

0.470 

0.5 

•  366 

.414 

3-6 

.412 

•436 

1 .0 

.418 

.468 

5-0 

•339 

•336 

2.0 

•449 

.488 

5.5 

.308 

.288 

*  Equals  the 

number  of 

times  the 

"Normal"  salt 

concentration  present 

E.G.  1.0  =  "Normal"  Sea 

Water,  3.0 

=  Salt  concentrations  3  ■ 

times  that 

SO 


The  precipitation  of  CaSO^ *2H20  and  CaSCL  during  Sea  Water  evaporation 
is  discussed . 


Gilliert  and  Gilpin  (1946)  determined  the  solubility  of  Calcium  Sulfate 
in  Sea  Water  after  the  Magnesium  Salts  had  been  partially  precipitated  as 
Mg l OH ) 2  by  the  addition  of  Lime. 

For  data  on  the  solubility  of  CaSO  +  Ca(0H)2  in  solutions  of  K20  and 
Na20  see  Hansen  and  fressler  under  CalOH)2  (Page  130.) 


SOLUBILITY  OF  CaS04‘2H20  IN  SOLUTIONS  OF  HCl+CaCl2  AT  20° 

IKuzoetzov,  1946) 


Solvent  Wt .  % 
HC1  "  CaCl2 


Gms .  CaS04 
Per  1000  grhs 
Sat.  Sol. 


Solvent  Wt .  % 


- — /\ _ , 

HC1  CaCl2 


20.0 

O 

O 

16.0 

5.0 

16.0 

O 

O 

12.0 

10.0 

12 .0 

5-0 

12.0 

O 

O 

8.0 

15  .0 

OO 

O 

10.0 

O 

OO 

5-0 

OO 

O 

O 

O 

12 .64 
2.63 
16.11 
1 .46 
3.97 
18.78 
0.93 
1  .98 
4 .85 
19.80 


4.0 

20.0 

4.0 

15  .0 

4.0 

10.0 

4.0 

5.0 

4  .0 

0.0 

0.0 

25 .0 

O 

O 

20.0 

O 

O 

15.0 

0.0 

10.0 

0.0 

5  .0 

0.0 

0.0 

Gms .  CaS04 
per  100  gms  . 
Sat.  Sol. 

0.47 

0.93 

1  .89 
4  .20 
15.75 
0.17 
0.29 
0.47 
0.69 
0.99 
2.08 


Ca 


CALCIUM 


138 


SO 


# 


SOLUBILITY  OF  CALCIUM  SULFATE  IN  CHROMIC  ACID  SOLUTIONS 

(Ryss,  Zajarnij,  and  Zeljanskaja,  1941) 


Gob  Cr03  per 

Gns.  CaS04 

per  Solid 

Gms.  CrQj  per 

Ob.  CaSO.. 

per 

Solid 

100  gms .  H20 

100  gn&. 

1^0  Phase 

100  gms  .  H20 

100  gtiB.  RjO 

Phase 

Results  at  25° 

Results  at  6o° 

(Con . ) 

2 .677 

0.684 

CaSO *2H_ 

0  49.10 

3-74 

CaSO  -2H_0 

6 .76 

1  .14 

Ml 

50.19 

3  .63 

17.11 

2.13 

tl 

57.62 

3  .40 

II 

26  .48 

2  .332 

II 

72.07 

2  .85 

II 

27.01 

2  .29 

l» 

90 .46 

1.79 

CaSOa 

27  .21 

2  .332 

II 

139.2 

0.842 

11  H 

37.40 

2  .232 

II 

168.74 

0.511 

11 

41  .90 

2  .204 

II 

1 76  .2 

0.503 

CaSO  +  CrO~ 

79.82 

l  -445 

II 

176.2 

0.502 

%  $ 

95  .20 

1  .260 

.  H 

116.3 

•1  .106 

II 

T- 

Results  at 

9SC 

> 

131  .1 

0.826 

II 

166.0 

•675 

CaSO,,  '2H,0+  CrO.,  1 .493 

1 .021 

CaSOa 

169.6 

.678 

II 

5.043 

2  .50 

11  * 

10.55 

3-75 

11 

Results  at  60° 

17.16 

3  -96 

11 

25.47 

-3  -95 

11 

2  .37 

0.994 

CaSO  *2 H2 

,0  31.81 

3.81 

11 

3.758 

1  .44 

Mi 

83  .20 

2  .32 

11 

8.982 

2  .35 

II 

90.62 

2.16 

11 

14  .26 

2  .93 

II 

98.45 

1 .94 

11 

15  .45 

3  .16 

II 

107  .20 

1 .80 

11 

22  .95 

3-66 

II 

I44.I 

1 .233 

11 

24 .61 

3.70 

II 

200 .3 

0.517 

CaSO^  +  Cr03 

27.68 

3  -72 

II 

201  .1 

0.531 

*  II 

31  -43 

3  .77 

II 

Result  at  approximately  24  (20  -26  ) 

30.56 

2  .36 

CaSO^ -2H20 

SOLUBILITY  OF  CALCIUM  SULFATE  IN  PHOSPHORIC  ACID  SOLUTIONS 

(Taperova,  1940) 


Gob.  per  100  gms.  Sat.  Sol. 

CaSO, 


Ghb.  per  100  gms .  Sat.  Sol. 

Density  ^ ^ - . 

P2Os  CaS04 

Results  at  25° 


Density 


Solid  Phase  CaS0„  Solid  phase  CaSO  -4H20 


0.0 

0.27 

8.24 

•73 

21  .05 

•75 

24  •  82 

.66 

31  -33 

•51 

35  -04 

•39 

42  .40 

•  27 

44  -77 

•23 

46.57 

.16 

48.80 

.12 

55-56 

.02 

63  .51 

Trace 

1 .006 

36.80 

1 .071 

41  -13 

1 .175 

47.00 

1 .201 

51  .20 

1 .273 

56.06 

1 .310 

61 .15 

1 .449 

1 .470 

1 .478 

1 .914 

O 

00 

O 

- 

•57 

1 .377 

•32 

1  -445 

.20 

1 .519 

.09 

1 .520 

.08 

1 .633 
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Gms.  per  100  gins.  Sat.  Sol. 

^  D^nQitv 

Urns,  per  100  gns 

.  sax.  oui. 

Densit 

"p2°5 

CaS04' 

'p2o5 

CaS04 

Results  at 

25°  (Con.) 

.  .  ? 

Solid  phase 

CaS04-2H20 

0.0 

0.20 

1 .007 

25  -39 

.61 

1 .220 

4.70 

•5i 

1 .035 

29.65 

.56 

1  .273 

4-77 

.46 

1 .035 

31  -54 

•53 

1  .292 

8 .24 

■58 

1 .070 

34.14 

•49 

1  .314 

10.07 

.62 

1 .079 

39.40 

•39 

l  .385 

19-99 

.68 

1  .150 

44  -48 

•32 

1  -444 

18.37 

•  70 

1 .148 

46.70 

•29 

l  .490 

18.80 

•70 

1  .164 

47 .60 

.28 

1  .500 

19.43 

•58 

1.171 

51  .22 

.22 

1  .520 

25-09 

.66 

1 .215 

55-00 

•17 

l  .530 

* 

Results 

at  8o° 

Solid  Phase 

CaS04 

Solid  phase  CaS04 

•2H20 

0.0 

0.17 

1 .00 

0.0 

0.19 

1  .00 

1 .97 

•44 

1 .004 

1.00 

•44 

1 .00 

2.92 

•5i 

1 .009 

1 .97 

•58 

1 .004 

3 .91 

•  58 

1 .024 

2.15 

•56 

1 .005 

4-93 

•58 

1 .029 

2 .92 

.66 

1 .008 

5-88 

.68 

1 .088 

3  -91 

•75 

1 . 024 

6.78 

.88 

1 .050 

4.98 

.83 

1 .028 

8.08 

1 .00 

1 .065 

5.88 

.88 

1 .038 

16.00 

1 .09 

1 .127 

6 .78 

•95 

1.050 

30.65 

0.85 

1 .274 

7.78 

1  .02 

1 .060 

31  -49 

.92 

1 .283 

8.11 

1 .17 

1 .065 

32  .24 

.80 

1 .292 

10.40 

1 .22 

l  .077 

40.80 

•5i 

1-395 

12  .53 

1  -34 

1 .090 

41  .30 

•58 

1 .400 

14 .02 

1  .31 

1 .098 

41  .60 

•54 

1 .404 

18.18 

1 .40 

1 .140 

54-70 

•17 

1.585 

20.00 

1  -44 

1.160 

56.43 

.10 

1.615 

20.50 

1  .41 

1 .160 

61  .63 

Trace 

1  -693 

22 .60 

1  .41 

1 .180 

25.00 

1  .28 

1  .210 

Solid  Phase  CaS04'iH20 

25  .20 

1  .40 

..  1  .210 

30.34 • 

1  .31 

1  .260 

24.80 

1 .615 

1 .200 

30.48 

l  -35 

1  .260 

28.50 

1 .52 

1 .239 

34  .46 

1  .26 

1  .320 

29.00 

1  -53 

1 .250 

35  -SO 

1  .26 

1  .320 

31 .48 

1 .42 

1 .269 

35  .50 

1  .28 

1  .320 

33  .86 

1 .29 

1 .299 

40.01 

l.ll 

1  .380 

38.30 

1 .06 

1 .360 

44  .46 

0.95 

1  -430 

40 . 01 

0.90 

1 .365 

40.00 

•91 

1  -365 

42.OO 

•85 

1  -399 

CaSO^  is 

4.5  times  as 

soluble  in  3N  NaNCL  solution 

as  in  pure  water 

(Be  If ior 

i,  1940) 

SO 


Ca 
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SOLUBILITY  OF  CALCIUM  SULFATE  IN  PHOSPHORIC  ACID  SOLUTIONS 

(TaperoYa  and  Sh.ulgina,  1946) 


The  results  agree  fairly  well  with  those  of  Sanfourche  and  Krapavine, 
but  not  with  those  of  D'Ans  and  Hofer  (Vol.  I,  p.  332  —  333 ) .  Viscosities 
were  also  determined. 


Ob  . 

FJL 


Ob. 

P.0, 


Solid  phase 


Density 

per 

100  gms 

per 

liter 

CaS04 

CaS04 ' 

iH20 

CaS04’2H20 

Sat. 

Sat. 

Gob.  per 

Gms.  per 

Gre.  per 

Gms .  per 

Gits,  per 

Gms.  per 

Sol. 

Sol. 

100  gms. 
Sat.  Sol. 

liter 
Sat.  Sol. 

Results  at 

100  gTTE. 
Sat .  Sol 

40° 

liter 
Sat.  Sol. 

100  gms. 
Sat.  Sol. 

liter 
Sat.  Sol 

1  .2753 

30 

382.59 

0.67 

8.55 

1 .07 

13-65 

0.80 

10.20 

1  -3312 

35 

465 .92 

•55 

7-33 

0.85 

11 .32 

.68 

9.05 

1 .3836 

40 

553  *44 

•36 

4.98 

•63 

8.72 

•S3 

7-33 

l  .4424 

45 

649.08 

•  27 

3.89 

•47 

6.78 

.46 

6.64 

l  .5130 

50 

756.50 

.18 

2.73  -30 

Results  at  6o° 

4-54 

•39 

5-90 

1 .2342 

25 

308.55 

0.85 

8.16 

1  .44 

17.67 

1 .05 

12.94 

1  .2841 

30 

382  .23 

•75 

9.63 

1  .23 

15.79 

0.98 

12 .58 

1  .3274 

35 

464.59 

.62 

8.24 

1  .02 

13  -54 

.88 

11.68 

a .3786 

40 

551 »44 

.48 

6 .62 

0.79 

10.89 

•79 

10.89 

1 .4412 

45 

648.54 

•32 

4.62 

•58 

8.36 

.69 

9-94 

1 .5007 

48.5 

727.83 

- 

- 

•39 

5.85 

~~ 

1 .5104 

50 

755  -20 

.26 

3  -93 

•35 

$.29 

•54 

8.15 

SOLUBILITY  OF  CALCIUM  SULFATE  IN  AQUEOUS  SOLUTIONS  OF  FCTASSIUM  SULFATE 
ALONE:  AND  CONTAINING  HN03  OR  KOH  AT  190 

(Goloyatyj,  1940) 


The  temperature  varied  from  180  to  20°  .  The  solvents  used  were  K2S04 
solutions,  and  solutions  of  K  SO  +  HNO  and  K2S04  +  KOH  as  listed  below. 
The  solubility  of  Calcium  Sulfate  is  given  in  terms  of  gms .  CaSO^  per  li¬ 
ter  of  solvent. 


Gm.  Equiv 

Gms.  KoSQ, 

0.05  N 
HNQ3 

ICSO  per 
liter  of 

per  liter 
of 

0.1  N 
HN03 

Sol  vent 

Solvent 

0.0 

0.0 

3.869 

3.042 

0.004 

•349 

3.800 

2.973 

.008 

•697 

3.790 

2.676 

.016 

1.394 

3-512 

2.578 

•  032 

2.788 

3.386 

2.428 

.064 

5-576 

3.228 

2.400 

.128 

11.153 

3-102 

2.285 

.256 

22.305 

2.925 

2.048 

0.01  N 

HNQ3 

0.01  N 
KOH 

0.05  N 
KOH 

n.i  N 
KOH 

2.630 

2.169 

2.169 

2.428 

1.474 

2.537 

1  .992 

2.358 

2.352 

1 .488 

2.448 

1.815 

2.398 

2.305 

1.542 

2.320 

1  .474 

2.292 

2.293 

1 .461 

2.238 

1  .315 

2.265 

2.235 

1 .680 

2.156 

1  .196 

2.097 

2.197 

1 .849 

2.156 

1-393 

2.163 

2.155 

1 .883 

2.002 

1.681 

2.129 

2.156 

1 .827 
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SOLUBILITY  OF  CALCIUM  SULFATE  IN  SODIUM  CHLORIDE  SOLUTIONS  AT  250 

(Sbternina,  1948) 


The  data  agree  with  those  of  other  authors  IVol.  I,  p.  340)  above  12 
gj  NaCl  %S"occ  of  solution,  but  at  lower  concentrates  the  results 
are  larger  than  those  previously  reported. 


Gms.  NaCl  per 
100  cc  Sat .  Sol . 

1 .981 
5.003 
8.610 
11 .988 
13 .876 
15.215 


Gms.  CaS04  per 
100  cc  Sat .  Sol . 

0.431 

.600 

.687 

.722 

•  724 

•  723 


Gms.  NaCl  per 
100  cc  Sat .  Sol . 

16 .816 

18.073 
23  .152 
28.348 
31 .721 


Gms.  CaS04  per 
100  cc  Sat .  Sol . 

0.716 

.706 

.665 

.610 

.582 


SOLUBILITY  OF  CALCIUM  SULFATE  IN  CALCIUM  CHLORIDE  - 


HYDROCHLORIC  ACID  SOLUTIONS  at  20° 

(Kuznetsov,  1946) 

imposition  of  Solvent  Gms.  CaSO..  Composition  of  Solvent 

Gms .  CaS04 

per  iooo 
gms.  Sat.  Sol. 

per  1000 
gms.  Sat.  Sol. 

%  HC1 

%  CaCl2 

'%  HC1 

%  CaCl2 

20.0 

- 

12.64 

4  .0 

20.0 

0.47 

16.0 

5.0 

2.63 

4.0 

15.0 

0.93 

*6 .0 

- 

16.11 

4.0 

10.0 

1 .89 

12 .0 

10.0 

1 .46 

4-0 

5-0 

4  .20 

12.0 

5  .0 

3-97 

4 .0 

V 

15-75 

12.0 

- 

18.78 

- 

25.O 

0.17 

8.0 

15-0 

0.93 

20.0 

•29 

8.0 

10.0 

1 .98 

- 

15.0 

•47 

8.0 

5-0 

4.85 

- 

10.0 

.69 

8.o 

- 

19.80 

- 

5.0 

•99 

- 

- 

2 .08 

SO 


EQUILIBRIUM  IN  THE  SYSTEM  CALCIUM  SULFATE  -  UREA  -  WATER 

(Duo,  1940) 


Gms.  C01NH2)2  per  Gms.  CaS04  per 

lOOgmsSat.  Sol.  100  gms  .  Sat .  Sol.  Solid  phase 


40.12 
40.05 
38.91 
35  .51 
30.57 
24.35 
0.0 


51.15 

Si  -43 
5i  .30 
51 .1 0 
49.29 
46.44 
44.28 
39-66 
36.63 
30.82 
19.98 
0.0 


0.0 
1  .17 
1  .14 

1 .31 
0.87 
•7i 
•17 


Results  at  o° 

C0(NH  ) 

C0(NH2)_+  4C0TNH2 )  ’CaSO 
4C0(NH2 )_ ‘CaSO  4 
4C0(NH2  )2  -  CaSO  -F  CaSO  -2H  0 


CaS04 -2H20 


Results  at  20° 


0 

09 

05 

14 

17 

23 

03 


0.93 

•75 
•63 
.46 
•  20 


C0(NH  ) 

C0(NH2)  +  4COTNH  )  ,CaS0„ 

4^oinh  )  -cls6  4 


4C0INH  )  -CaSO  +  CaSO  -2H_0 
CaS04'2H20  4  2 


Ca 


CALCIUM 
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SO 


Gms.  C0(NH2  )2  per  Gms .  CaSO  per 
100  gms.  Sat.  Sol.  100  gms.  Sat .  Sol 

Results 


55.63 

0.0 

55.50 

1 .03 

55  .30 

1 .08 

55.31 

1 .09 

SO. 86 

1 .37 

40.98 

1  .21 

39.78 

1  .02 

38.86 

0.76 

34  -01 

.88 

15..05 

•35 

14-35 

•35 

0.0 

.21 

Results 


63  .32 

0.0 

62  .47 

1 .14 

61 .70 

1  .20 

58.61 

1  .22 

57.2 

1  .40 

53  -48 

1  .27 

51 .96 

1  .20 

49-77 

1  .08 

42.80 

O.83 

23  .33 

•35 

0.0 

.24 

Results 


76.03 

0.0 

76  .27 

1 .37 

75-04 

1 .29 

71  -5 

1 .78 

56.34 

1 .23 

41  -36 

0.60 

0.0 

•30 

Solid  phase 


at  30° 

COINH  ) 

COINH  )  +  4COTNH  )  •CaSO,, 

4Soinh2)  -cls^  4 

4C0(NH  )  "CaSO  '2H  0 

CaSO^H^ 

%  * 


at  4o° 

COINH  » 

COlNR  )a  +  4COTNH_ )_ -CaSOa 
\gO(NIL)  -Clsfi  4 

4CO(NH  )  'CaSOu  +  CaSO  '2H20 
CaSO^ *2H20 


at  6o° 

COINH. )2 

CO(NH_ )_  +  4CO(NH_ )_ ‘CaSO 
4£oiNH2>2-C5SO,  4 

4CO(NH  )_ ’CaSU  +  CaSO  -2H20 

CaS0AH20 

Ml 


INVARIANT  POINTS  IN  THE  SYSTEM  UREA  -  CALCIUM  SULFATE  -  WATER 

(Sakai,  1940) 


The  results  differ  considerably  from  those  of  Uno  (above).  Each  figure 
is  the  average  of  several  determinations. 


Gms.  C0(NH2)2  per 

Gms.  CaSO  per 

1 00  gms  .  Sat .  Sol . 

Results  at 

1 00  gms  .  Sat .  Sol. 

54-5 

0.0 

55  '8 

1  .1 

5i  -5 

1  -4 

Results  at 

57-3 

0.0 

61  .4 

1  .2 

55.5 

1 .2 

Solid  Phase 


25° 

COINH  ) 

COINH  )  +  4CO(NH;>  -CaS04 

4C0(NH2 )2 -CaS04  +  CaS04 -2H20 

30° 

C0INH2)2 

CO(NH2)2  +  4C0(NH  )  -CaSO 
4CO(NH2)2-CaSO  +  CaS04-H20 
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Ca 


For  data  on  the  solubility  of  Calcium  Sulfate  in  solutions  also  satu¬ 
rated  with  Calcium  Phosphate,  see  Campbell  and  Coutts ,  under  Calcium 
phosphate.  (Page  133 ). 


SOLUBILITY  OF  CALCIUM  SULFATE  IN  GLYCINE  SOLUTIONS  AT  250 

(Lee  and  Luh,  1948) 


The  authors  present  data  which  is  rather  widely  scattered  when  plotted 
on  cross  section  paper.  The  following  values  were  read  from  the  curve 
and  the  estimated  accuracy  is  +  o.i  gms  •  CaSO^  per  1000  gm.  H20. 


Gms.  Glycine  per  Gms .  CaSO  per  Gms .  Glycine  per  Gms  .  CaS04  oer 
1000  gms  .  H20  1000  gms.  Sat.  sol.  iooogms.H20  i  ooo  gms .  Sat .  Sol . 


0.0 

2.1 

o 

o 

3- 

5-o 

2.3 

45-0 

10.0 

2.5 

50.0 

is  .0 

2.7 

55-0 

20.0 

2.9 

6o.o 

25 .0 

3  .2 

65.0 

30.0 

3  -4 

70.0 

35-0 

3-7 

75-0 

Data  are  given  for  the  following  systems: 


CaS04  +  NaCl 
CaSO^  +  Na2B40^ 
CaS04  +  K2S04 
CaS04  +  Na2S04 
CaS04  +  Na2S04  +  K2 


(Bye  and  Kiehl,  1948) 
(Zhilenko  and  Sverchkov, 
(Bellanca,  1942) 
(Bellanca,  1942;  Bredig, 
S04  (Bellanca,  1942) 


1940 ) 
1942 ) 


3- 9 
4.2 

4- 5 
4.8 

5  -2 

5- 5 
5-9 

6  .2 


CALCIUM  THIOSULFATE  CaS203'6H20 

SOLUBILITY  OF  CALCIUM  THIOSULFATE  IN  WATER 

(Silberinan  and  Ivanov,  1946) 

The  authors'  data  were  plotted,  and  the  values  at  integral  tempera¬ 
tures  read  from  the  curve  (The  solubility  is  a  linear  function  of  tem¬ 
perature  in  the  interval  studied).  The  authors'  original  data  is  marked 
Cl.  The  solid  phase  was  CaS203-6H20  throughout. 

to  Gms.  CaS2°3  I*1-  o  Gms.  CaS,0_.  per 

100  gms.  Sat.  Sol.  x  100  gms.  Sat.  Sol. 


0 

25.75 

20 

33 .05 

5 

*  z 

27.60 

25 

34-90 

6 

28.04 

*25.5 

34-88 

*9 

28.84 

*29.9 

36.77 

10 

29.40 

30 

36.75 

11.75 

30.08 

*34.5- 

38.48 

15 

31 .25 

35 

38.60 

17.75 

32 .28 

40 

40.45 

SO 


Ca 
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SON  CALCIUM  SULFAMATE  Ca(S0,NHo)„ 

j  2  2 

SOLUBILITY  OF  CALCIUM  SULFAMATE  IN  WATER 

(King  and  Hooper,  1941) 

The  transition  temperature  Ca  ISO  NH2  ) ^0  Ca (SO^NH  )  +  4H20  was 
found  by  the  intersection  of  the  solubility  curves  and  By  cooling  curve 
determinations  to  be  69.40°  +  0.05°. 


t° 

Gms 

per 

CalSCijNH  ) 
100  gms.  H2G 

Solid  Phase 

to  Gns 
per 

soii<i  phase 

0.0 

10.0 

56  .48 

62 .76 

Ca(S03NH2  )2-4H20 

69.40 

- 

Ca (SO  NH2 )  '4H  0  + 
3Ca  (SLLNHT  ) 
CalSOLNH,), 

20.0 

72  .32 

ll 

71 .0 

205 .0 

25 .0 

78.0 

It 

72.5 

206.7 

•I  J  ^  ^ 

30.0 

84  .47 

It 

75-0 

208.7 

It 

40.0 

100.1 

It 

80.0 

215  .2 

It 

50.0 

120.3 

It 

83  .4 

220  .4 

II 

60.0 

150.0 

It 

88.7 

229.3 

It 

65.O 

68.0 

173  -5 

191.8 

II 

II 

95  -0 

242.7 

It 

’Interpolated.  Cupery  (1938)  found  the  solubility  to  be  67  gms .  per 
100  gms.  of  water  at  25° 

SeC  CALCIUM  SELENATE  CaSeO^ 

Dolique  (1943)  reports  that  6.12  gms.  CaSe04  dissolve  in  100  ml.  of 
water  at  io°.  This  does  not  agree  with  the  value  found  by  Meyer  and 
Aulich  (About  8.2  gms.)  (Vol.  I,  p.  34S>- 


SiO  CALCIUM  SILICATE 


THE  SYSTEM  CaO  +  Si02  +  H20  AT  30. 20 

(Holler  and  Ervin,  1940) 

The  authors  found  that  equilibrium  could  be  attained  in  from  3  hours 
to  2  days  when  varying  concentrations  of  lime  water  were  added  to  a  hy¬ 
drous  Calcium  Silicate  Precipitate.  Equilibrium  was  approached  from  both 
undersaturation  and  supersaturation,  and  separate  analyses  were  made  for  CaO 
and  SiO  on  the  solid  and  the  solution.  The  reagents  were  pure  and  free 
of  CO  .2  Data  are  given  for  the  concentration  of  Calcium  in  equilibrium 
with  solids  of  varying  Ca0/Si02  ratios,  and  two  solutions  of  invariant 
composition  .era  found.  The  ntture  of  the  solid  phases wer e  de  erm  net i 
by  assuming  that  the  varying  composition  of  the  solids  was  due  to  t 
absorpt ion^of  CaO  fro.  the  solution  b,  certain  , ief.nue  compo nds  of 
CaO  +  SiO  in  the  solid,  and  not  .lust  solid  solutions^  CaO  ySiCU  W  e 
various  compounds  were  assumed  as  the  absorbent  and  the  moles  CaO  absorb¬ 
ed  per  mole  of  compound  were  plotted  for  different  so  ut  ions ,  t  was 

«kat  straight  lines  iFTeundlich  “  Li  c«pou2 

1*5  iot^exclude’the'possibiHty  -as  con¬ 

firmed  *by*  testing  the  br^hdl  ^f^t heir ^ ionic once n^ratio^,^or^activi-  ^ 

'cXiJTZZ  tffii  c.l  aid  in  the  latter  case  only  the  dimeric  HS.  06 
CaH2SiO  and  products  and  ionisation  constants  were  cal- 

”la5V  aitlors «;«;  »  other  -orh  on  the  system  which  supports 
their  work. 
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Ca 


Mi  Illinois  Moles  CaO 
Oi*+  per  liter  Moles  Si02 


Solid  Phase 


20.67 

19-96 
19-90 
19-60 
17-51 
14-98 
13-53 
12 . 08 
9.81 
7-49 
6.99 
6.60 

4  -&9 
4 .02 
3-11 

3-io 
3  -  OS 
3  -ii 
3  -07 
Av .3 .09 


1 .401  CaH2Si04  1+ 
Absorbed  CaO) 


1 .447 

1 .417 
1 .427 
1  .387 
1 .326 
1  .309 
1 .267 
1 .235 
1  .187 
1 .168 
1 .164 
1.116 
1  .110 

1 .053 

1 .048 
1 .008 
1 .014 
1 .000 
(0.090  Si 


It 


II 


It 

II 


II 


CaH-SiO.  + 
Ca_ (HSi206 )2 

J  II 

II 


II 

02>  " 


Mi  Hinols  Moles  CaO 
Ca*Vr  liter  Moles  Si02  Solid  Fhase 


2.84  0.955 

2.69  *957 

2.57  *955 

2.24  *964 

2.09  *936 

2.07  *933 

1  .64  .910 

1.60  -918 

1.60  .919 

1.37  -921 

1.18  -901 

0.990  -895 

.897 
•923 
.900 
•  900 
Av . .900 


Ca2(HSi206>2  1+ 
Absorbed  CaO) 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

Ca7 ( HS i oOa *2  + 

Ca0-2Si02-H20 


.869 

•  854 

•  852 
.819 

(0.931  Si02) 


Bessey,  1938  discusses  the  system  CaO-SiO, -H,0  and  gives  a  summary 
of  the  known  hydrates  of  Calcium  Silicate.  The  discussion  is  continued 

by  Cirilli,  1939- 


SiO 


Krasilnikov  and  Kiselev,  1944  studied  the  absorption  of  CaO  on  Silica 
Gel  and  allowed  up  to  17  months  for  equilibrium.  They  concluded  that 
absorption  took  place  at  first,  and  that  the  compound  Ca0-Si02-  H20  was 
formed.  This  agrees  with  Roller  and  Ervin  (above).  Curves  are  given 
and  compared  to  those  of  other  authors,  but  no  numerical  tables  are  in- 
c  luded . 


Melting  point  relationships  have  been  determined  for: 


CaAl2Si07  +  NaAlSiO^  (Smalley,  1947) 

CaSi03  +  NaSi03  +  NaAlSiO^  (Spivak,  1944) 

CaSi03  +  CaAlSi20g  +  NaAlSi04  (Gummer,  1943) 

CaSi03  +  NaAlSi30g  +  NaAlSi04  (Foster,  1942) 

CaSi03  +  Diopside  +  Anorthite  (Osborn,  1942) 

CaSi03  +  Diopside  (Schairer  and  Bowen,  1942) 

CaSi03  +  Akermanite  "  "  "  " 


CALCIUM  TUNGSTATE  CaW04 

>  0.0323  gms .  CaWO  are  dissolved  in  one  liter  of  a  saturated 
solution  in  water.  (Berkem,  1943).  This  agrees  with  the  value  0.0268 
gms.  per  liter  at  180,  previously  reported  (Vol.  I,  p.  347).  Both  Values 
obtained  from  conductivity  measurements. 


COLUMB I UM 
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COLUMB I UM  CARBIDE  CbC 

Columbium  Carbide  forms  continuous  solid  solutions  with  Titanium  and 
Zirconium  Carbides. 

Koval 'skii  and  Umanskii,  1946 

COLUMBIUM  CHLORIDE  CbCl5 

SOLUBILITY  OF  COLUMBIUM  CHLORIDE  IN  TITANIUM  CHLORIDE 

(Tarasenkor  and  Komandin,  1940) 


25° 

O 

O 

l/Y 

100° 

Gms .  CbCl-  per 

100  gms .  Sat .  Sol.  0.24 

0.58 

1 .32 

CADMIUM  Cd 

The  solubilities  of  Cadmium  and  other  metals  in  mixtures  of  their  mol¬ 
ten  salts  have  been  determined  for  the  following': 

Cd  in  CdCl2  at  700°  (11) 

Cd  in  KC1  (0.042  wt .  %)  at  700°  (11) 

Cd  in  NaCl  at  700°  (11) 

Cd  in  CdCl2  +  KC1  at  700°  (11) 

Cd  +  Pb  in  CdCl2  +  PbCl2  at  6oo°  (1)  (4)  <5> 

Cd  +  pb  in  Cdl2  +  pbl2  at  500°  (1) 

Cd  +  pb  in  CdBr2  +  FbBr2  at  6oo°  (1)  (3) 

Cd  +  Pb  in  CdBr2  +  FbBr2  at  360°  in  mixtures  of  AlBr3  +  KBr  (2) 

Cd  +  Sn  in  CdBr2  +  SnBr2  at  360°  in  mixtures  of  AlBr3  +  KBr  (2)  (6) 

Cd  +  Sn  in  CdCl2  +  SnCl2  at  6oo°  (7)  (8) 

Cd  +  T1  in  CdCl2  +  T1^C12  at  460°  and  6oo°  (10) 

Cd  +  Zn  in  CdCl2  +  ZnCl2  at  500°  and  6oo°  (9) 

Cd  +  Zn  in  CdBr2  +  ZnBr2  at  450°  and  5500  (9) 

(1)  Hewsky  and  Jellinek  (1933),  (2)  Delimarskii  (1941).  <3*  Lorenz  and 
Hering  (1928),  (4)  Lorenz,  Fraenkel,  and  Silberstein  (1923),  (5)  Korber 
and  Oelsen  (1932),  (6)  Delimarskii  and  Miroshnichenko  (1940),  (7)  Lorenz, 
Fraenkel,  and  Wolff  (1928),  (8)  Lorenz  (1924).  <9>  Jellinek  and  Siewers 
(1932),  (10)  Lorenz,  Fraenkel,  and  Silberstein  (1924)-  (11  >  Karpachev  and 
Stromberg  (1939). 


CADMIUM  BROMIDE  CdBr2 

EQUILIBRIUM  IN  THE  SYSTEM  CADMIUM  BROMIDE  -CADMIUM  CHLORIDE  -WATER 

(Benrath  and  Lechner,  1940) 

At  different  temperatures  and  compositions,  the  solid  solution  between 
the  salts  had  different  degrees  of  hydration.  These  were  o,  1,  5/2.  and 
4  mols .  of  water  per  mol.  of  salts.  There  is  no  solution  at  any  temper¬ 
ature  which  is  simultaneously  saturated  with  both  the  0  and  5/2  hydrated 
solid  solutions,  but  all  the  other  possible  pairs  may  coexist  under  the 
proper  conditions. 
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x  =  Mols.  CdBr  per  mol.  of  water  free  salt  mixture 
m  =  Mols.  H202  per  mol.  of  water  free  salt  mixture 


Solution 


Solid 


Wt.  % 

Wt.  % 

CdCl2 

CdBr2 

X 

54-9 

0.0 

0.0 

54-2 

1 .24 

1 .51 

Si  *7 

4.78 

5.86 

44  -4 

14-07 

17.60 

40.6 

18.49 

23 .5 

— 

- 

26.0 

32.7 

26  .5 

35  .2 

26.3 

32.5 

45  -4 

14-56 

43  -4 

66 . 0 

6.78 

47-9 

82.6 

3  .26 

50.8 

9i  .3 

0.0 

52.9 

100. 

56  .2 

0.0 

0.0 

51  -9 

5-57 

6.74 

S2 .7 

6 .42 

7.58 

47-6 

11  -74 

14  .24 

44  -2 

15-70 

19.31 

— 

- 

31  .0 

35-2 

25-9 

33-1 

30.3 

30.4 

40.3 

24  .2 

36.0 

50.0 

18.51 

41  .1 

59-9 

16 .09 

43  -4 

64  .5 

13  .36 

46  .2 

70.0 

10.20 

49-2 

76  .4 

6 .65 

51-9 

84 .0 

4 .63 

53  -3 

88.6 

0.0 

56  .2 

100 

57.3 

0.0 

0.0 

55-4 

2.51 

2.96 

52.1 

6.73 

8.00 

47-4 

12.44 

14.87 

44  .2 

15-92 

19.51 

39.2 

22 .0 

27  .4 

33-8 

28.1 

35  -9 

30.9 

30.9 

40.2 

27.5 

34-5 

50.2 

20.9 

41  -5 

57  .2 

15-88 

46  .2 

66  .2 

15  -22 

46.3 

67 .2 

12.75 

48.8 

72 .1 

12  .24 

48.9 

72 .9 

9-39 

51  -6 

78.7 

6.66 

54-0 

84  .5 

4.60 

55-9 

89.1 

3  -27 

57-1 

92  .2 

0.0 

59-2 

100 

m  Density 
Results  at  25° 


Composition 


* (plus 


8.37 

1 .787 

- 

- 

CdCl  -5H20 

8.2s 

1  .800 

0.33 

2.87 

s.s.-|h2o 

8.07 

1 .843 

1  .70 

2.44 

II 

7.86 

1.903 

14 .81 

4.01 

II 

7.86 

1  .922 

18.92 

3-70 

II 

7-9 

- 

- 

-  S.S4lL0  +  S.S.4IL0 

8.22 

1 .938 

37-7 

3.96 

S.S.  -4fl  0 

8.74 

1  -934 

47.5 

4-74 

II 

10.31 

1 .902 

7i  .1 

4 .00 

II 

11.80 

1 .838 

90.0 

4.98 

II 

12.51 

1 .810 

96  .6 

4-94 

It 

13.50  1.785 

Results  at  30° 

CdBr2 -4H20 

7-95 

1  .827 

- 

- 

CdCl  *5H_0 

7-79 

1 .857 

0.61 

2.59 

s.s2-|h2o 

7.3i 

1 .915 

4  -24 

2.00 

II 

7.46 

1  -939 

13  -45 

2.95 

II 

7-47 

1 .966 

17.92 

2 .66 

It 

7.50 

- 

- 

-S.S. 

.  'SfLO+S.S.  ^FLO 

7-55 

1 .992 

30.4 

2.86 

s.s.-4h„o 

7.88 

1  -994 

46.3 

3  .23 

11  ^ 

8.36 

1 .981 

57  .2 

3  .23 

It 

8.91 

1 .988 

66 .7 

3.32 

II 

9.09 

1 .981 

69.0 

3.17 

II 

9.27 

1 .979 

73  -2 

3 .02 

II 

9.56 

1.975 

86.5 

3  -32 

It 

10.17 

1  -945 

91  .4 

5-07 

II 

10.58 

1 .927 

97  .2 

4  .22 

It 

11.80  1.873 

Results  at  350 

CdBr2 -4H20 

7.59 

1.858 

- 

- 

CdCl  -H.O 

7.5i 

1  .877 

l  -54 

1  .34 

s.s.\6 

7 .42 

1 .816 

4  -23 

l  -57 

.1  2 

7.27 

1-951 

12 .16 

l  -45 

II 

7.39 

1  .964 

18.37 

l  .44 

II 

7.32 

1  -979 

29.1 

1 .86 

II 

7.36 

2 .018 

38.4 

1 .88 

•S.S.-fLCH 

s.s.-4ilo 

7.51 

2 .032 

41 .9 

3  -40 

S.S.-4H  0 

7.64 

2.036 

52.5 

2 . 54 

I.  2 

7.85 

2 .042 

67 .1 

1 .76 

II 

8.23 

2.031 

67 .4 

3.17 

II 

8.44 

2.031 

70.4 

3  -42 

II 

8.59 

2 .016 

75  -0 

3.09 

II 

8.77 

2 .022 

78.5 

2  .26 

II 

9.01 

2.017 

87.0 

2.87 

II 

9.31 

2.013 

87  .4 

4  -02 

II 

9-53 

2 .002 

91  .4 

2.66 

II 

9-67 

1 .992 

95  -4 

4  .37 

It 

10.43 

hydrous 

1.966 

solid  solution!?) ) 

CdBr2-4H20 

Br 


Cd 
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Br 


Solution  solid 

_ 


Wt.  % 

Wt.  % 

Density 

Compos  it  ion 

CdCl2 

CdBr2 

X 

m 

X 

m 

Results  at  50° 

57.2 

0.0 

0.0 

7.66 

1  .853 

- 

- 

CdCl  ,H_0 

53-6 

4.88 

5.77 

7  .40 

1 .901 

0 .26 

2 .67 

s.s.%0 

48.6 

9.64 

11.79 

7  .33 

1  .936 

9.88 

2 .56 

46 .1 

14 .25 

17.24 

7 .26 

1 .968 

16.43 

2 .40 

II 

38.9 

22 .4 

27.9 

7.31 

2.004 

23  .2 

2.83 

II 

36  .5 

25  .2 

31  -7 

7  .30 

2 .029 

29.1 

2 .89 

It 

30.4 

31  -o 

41  -5 

7  .40 

2 .048 

33  .6 

3 .01 

II 

- 

- 

43 .0 

7.45 

- 

- 

- 

S.S.  'H  0  +  S.3. 

27  -5 

34-7 

45-9 

7.56 

- 

47  -7 

3.14 

Solid  Solution 

27.5 

35  *0 

46.1 

7.48 

- 

48.2 

2 .83 

If 

24  .8 

37.7 

50.2 

7.61 

2.058 

52  .8 

2 .48 

II 

16.24 

45-7 

65. S 

8.23 

2.078 

70.5 

2.75 

II 

1 1 .84 

50.3 

74 .1 

8 .42 

2 .061 

78.4 

2.74 

II 

10.68 

50.0 

76.8 

8.68 

2.055 

83  .2 

3 .60 

II 

8.98 

52 .6 

79-8 

8.83 

2  .054 

94-7 

2.74 

II 

5  .67 

5S  -5 

86.8 

9.18 

2 .040 

88.2 

2 .59 

II 

0.0 

60.8 

0.0 

9-74 

2 .047 

- 

- 

CdBr2 

Results  at  750 

58.0 

0.0 

0.0 

7.36 

1  .908 

- 

- 

CdCVf^O 

56.9 

1 .64 

1 .90 

7 .28 

1  .926 

0.0 

2 .12 

s.s.  -h2o 

52  .5 

7.14 

8 .42 

7.15 

1 .980 

4  -15 

1 .62 

50.7 

9.44 

11  .13 

7.11 

1  .983 

8.74 

2.70 

li 

42  .3 

19.41 

23 .6 

7.04 

2  .  O43 

19.02 

2 .42 

39.4 

22 .9 

28 .2 

7.00 

2  .053 

23  .2 

2 .55 

37.1 

25  -5 

31  -7 

7.04 

2 .078 

25 .0 

2 .36 

30.2 

33  -5 

42 . 8 

7.03 

2.110 

41  .7 

2 .46 

24.7 

22  .1 

39-2 

41  .5 

51  -7 
55.8 

7.21 

7  .41 

2.119 

2.128 

51  .2 

6l  .3 

2 .46 

2 . 04 

S.S.  iLOf  S.S. 
Solid  Solution 

21  .6 

41  -9 

56.7 

7  -47 

2.134 

57-8 

1 . 84 

19.13 

44  .6 

61  .1 

7-53 

2  .134 

69.O 

1-75 

14.80 

48.6 

68.9 

7.84 

2.133 

70.7 

2 .73 

11.97 

51  -3 

74  -3 

8.03 

2 .126 

77  .2 

2.96 

10.50 

52  .6 

77  -1 

8.19 

2.127 

84 .1 

2 .01 

8.18 

53  -6 

81 .7 

8.70 

2 .08l 

89.5 

2.77 

a  .68 

58.0 

91  .4 

9.13 

2.077 

90.4 

1  -53 

1  .28 

60.2 

96.9 

9-39 

2.052 

94  -7 

1 .67 

0.0 

61  .2 

0.0 

9-57 

2.047 

" 

Uii5r2 

Results  at  ioo° 

59.2 

56 .3 

0.0 

3  -82 

0.0 

4.37 

7.00 

6.90 

1  -993 
2.023 

1  -54 

1  .83 

CdCl  -fLO 

s.s\t> 

1! 

47.9 

14.72 

17.14 

6.58 

2.095 

12  .23 

1  .70 

If 

40.3 

23  -4 

28.1 

6.59 

2.151 

19.54 

1  .86 

34  .0 

30.9 

38.0 

6.53 

2 .185 

36  .2 

1 .62 

II 

28  .2 

37-3 

47.1 

6.59 

2.217 

45.1 

1  -SO 

II 

24  -4 

18.85 

43  •  1 

47-0 

54-4 

59-0 

62 .7 

6.72 

6.8 

6.88 

2  .214 

2.237 

56.7 

67.1 

2 .09 

1  -43 

S.S.’H  O+S.S. 
Solid  Solution 

II 

l6 .94 

48.4 

65.8 

7.11 

2  .230 

77-6 

1  .83 

II 

8.75 

5  .26 

54.8 

57-2 

80.9 

88.0 

8.11 

8.75 

2 .177 
2.150 

87  -2 
92.9 

0 .71 
0.62 

II 

CdBr_ 

0.0 

6l  .4 

100 

9.50 

2.110 

2 
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SOLUBILITY  OF  CADMIUM  BROMIDE  IN  WATER 


Gms .  CdBr2 

(Benratb 

,  1941) 

Gms .  CdBr2 

t° 

per  100  gms . 
Sat .  Sol. 

Solid  phase 

t° 

per  100  gms  . 
Sat.  Sol. 

-4  • 

4  33-15 

CdBr  *411,0+  Ice 

218 

70.1 

36 

60.33 

CdBr  "4H20+  CdBr2 
CdBr2 

248 

72 .5 

185 

67.2 

269 

75-0 

196 

68.0 

1! 

290 

77-5 

210 

69.1 

’Melting  point 

II 

« 

of  CdBr2 

350 

’567 

82 .9 
100.0 

Solid  phase 


CdBr2 


An  X-Ray  analysis  of  the  system  CdBr2~CdI2  was  made  by  Hagg  and 
Linden,  1942. 


CADMIUM  PYRIDINE-RHODI  NATE  Cd  (CNS  )  (C^N  )  ? 

9.58  x  io"3  moles  are  dissolved  in  one  liter  of  a  saturated  solution  in 
water.  3.22  x  io“3  moles  are  dissolved  in  one  liter  of  a  saturated  solu¬ 
tion  in  absolute  alcohol  (Probably  at  20°  ) .  Treadwell  and  Ammann,  1938. 


CADMIUM  CUPFERRATE  Cd (C6HSN (N0)0)2 

5.46x10-3  moles  are  dissolved  in  one  liter  of  a  saturated  solution  in 
water  which  is  0.01  N  with  Acetic  Acid  (probably  at  20°  )  Treadwell  and 
Ammann,  1938. 


CADMIUM  ANTHRAN I  LATE  Cd ( H2NC6H4COO >2 

0.0141  moles  are  dissolved  in  one  liter  of  a  saturated  solution  in  wa¬ 
ter  which  is  1.0  N  with  Acetic  Acid  (probably  at  20° )  Treadwell  and 
Ammann,  1938. 


CADMIUM  OXYQU INOLATE  Cd (CgB6ON >2 "2H20 

0.0108  moles  are  dissolved  in  one  liter  of  a  saturated  solution  in  wa¬ 
ter  which  is  1.0  N  with  Acetic  Acid  (Probably  at  20°  )  Treadwell  and 
Ammann,  1938. 


CADMIUM  FERR I  CYAN  IDE  Cd3 (Fe (CN )6 )2 "PH20 

SGLUBILITY  OF  CADMIUM  FERRICYANIDE  IN  SALT  SOLUTIONS 

(King,  1949) 


Th?HahtSOlUti°n  c°ntainewd  2 -96  M  Na+,  0.04  M  H*  ,  and  I3.00-CI-)  M  CIO  ' 
T  e  data  were  used  in  the  study  of  complex  Cadmium  Chloride  Ions.  4 


Cd  CADMIUM 


Total  Cl' 
Moles  per 

Moles 

per 

Cd  (Fe(CN)6)2 
liter  x  105 

Total  Cl' 

_  Moles  per 

Moles 

per 

Cd  (Fe(CNI6l2 
liter  x 105 

Liter 

0° 

25° 

*47-5° 

Liter 

X - 

0° 

25° 

*47  -5 

0.000 

3-9 

6.7 

9-7 

0.080 

9.6 

17.6 

26.8 

.018 

- 

- 

13-8 

•154 

14  -8a 

- 

- 

.020 

5  .2 

8.7 

- 

.160 

15  -5 

27.9 

40.2 

•  036 

16.3 

.280 

25  -9 

46.9 

75 

.040 

6.7 

10.8 

- 

.480 

49-5 

85.9 

124 .1 

.800 

84 

182 

251 

*In  all  47 , 

.5°  experiments 

H*’  =  0. 

.02  M  a (  H^= 

0.15  M 

Na+= 

2.83  M) 

Na+  =  2.98  M 


O 


CNS  CADMIUM  Mercuri  THIOCYANATE  Cd[Hg(CNS>4] 

Straumanis  and  Stahl,  1943  studied  the  binary  systems  Cd[flg  (CNS  L]  + 
Co[Hg(CNS)  ]  and  Cd[Hg(CNSL]  +  Zn[Hg (CNS >u]  .  In  1944  the  authors  stu¬ 
died  the  ternary  system  Cd[HglCNS)4]  +  Co[flg(CNS)4]  +  Zn[Hg (CNS >4] . 


C204  CADMIUM  OXALATE  CdC204 


SOLUBILITY  OF  CADMIUM  OXALATE  IN  SALT  SOLUTIONS  AT  25 

(Vosburgh  and  Beckman,  1940) 


In  KC103  Solutions 
Moles  per  1000  gms.  H20 


kcio3 

CdC204 

0.0 

0.000289 

0.005 

.000316 

.010 

. 000341 

.  020 

.000365 

.040 

.000413 

.080 

.000475 

In  Cd (C104 )2  Solutions 
Moles  per  1000  gms . 

Cd(C104)2 

CdC204 

0.005 

0.000173 

.010 

.000191 

.020 

.000234 

.030 

.000272 

.040 

.000323 

.050 

.000353 

In  K2S04  Solutions 
Moles  per  1000  gms.  1^0 

K2S04  CdC204 

0.005  0.000390 

.010  .000463 

.020  .000564 

.040  .000719 


SOLUBILITY  OF  CADMIUM  OXALATE  IN  SALT  SOLUTIONS  AT  250 

(Pesce  and  Lago,  1944) 


In  Sodium  Sulfate  Solutions 
Moles  per  1000  gms.  H20 

x - ' — - "■ 

Na2S04  CdC204 


o.o 

0.078 

.156 

•  237 
•313 

•393 

•  469 

.688 


0.000309  ( •£■  0 . 000007 ) 
.000947 
.001294 
.001623 
.001915 

. 002182 
.002349 
.002761 


In  Magnesium  Su'lfate  Solutions 
Moles  per  1000  gms.  H20 

- - ' - — - - - -V 


MgS04 

CdC204 

0 .226 

0.00659 

•472 

.01175 

.681 

.01571 

.901 

.01992 

1 .132 

.02429 

1 .585 

.03089 

2 .321 

•03508 

CADMIUM  Cd 


CADMIUM  CHLORIDE  CdCl2 

SOLUBILITY  OF  CADMIUM  CHLORIDE  IN  WATER 

(Benratb,  1941) 


Gms .  CdCl2 

Gms.  CdCl2 

t° 

per  100  gms . 

Solid  Phase 

t° 

per  100  gms . 

Solid  Phase 

Sat.  Sol. 

Sat.  Sol. 

-11 

•  5  43-4 

CdCl  -4Ho0+  Ice 

204 

72 

CdCl2 

-  5 

46.2  CdCT, '4ILO+ CdCL, -2  .sH-0  208 

73 

II 

34 

57-4  CdCl2  '2 .5ELO+  CdCL  -H,0 

214 

74 

II 

124 

61 .0 

CdCl2-H20 

218 

75-0 

II 

154 

63  -5 

II 

233 

77-5 

II 

160 

64  -5 

II 

252 

79-0 

II 

166 

66 .0 

II 

303 

82.5 

II 

169 

67.0 

II 

342 

85.5 

II 

173 

68.0 

II 

*564 

100.0 

II 

174  69.0  CdCl2‘H  0+  CdCl2 

188  70  CaCl  ’Melting  point  of  CdCl, 

198  71  " 


EQUILIBRIUM  IN  THE  SYSTEM  CdCl2  -  HC1  -  H20  AT  25° 

(Kuznetsov  and  Kozhukhovski.  1936a  ) 


Gms.  CdCl,  per 

Gms .  HC1  per 

1000  gms.H20. 

1000  gms .  H20 

1194 

0.0 

1094 

59-90 

1065 

97.29 

1086 

127.9 

1080 

125.0 

1061 

150.6 

1099 

202 .0 

1118 

225.8 

1184 

244  9 

1292 

280.7 

1217 

328.0 

1169 

363.7 

1149 

388.1 

1135 

425.9 

10S5 

49i  .3 

938.6 

53i  -5 

838.8 

S68.1 

78s  .2 

640.7 

Solid  Phase 
CdCl  -2iH,0 

-“it  ^ 

II 

CdCl2-H20 

II 

It 

II 

II 

II 

2CdC12‘H o°  +  2CdCl2-HCl-4H  0 
2CdCl_-HCl-4Ho0 

II  ^ 

II 

II 

II 

CdCl2-HCl-3H_0 

II  ^ 

II 


EQUILIBRIUM  IN  THE  SYSTEM  CdCl  -NaCl-H  0 

(Bering,  1945.  1946) 2  2 

The  author  studied  the  entire  system  from  t ho  r 

and  presents  diagrams  which  show  the  solid  phases  t0.100° 

saturated  solutions  of  anv  romn^itin.  .  Phases  in  equilibrium  with 
double  salts  in  the  sysS:  P  temperature.  There  are  five 

CdCl2-NaCl4jj2n  ijiw  37 '7°  1  (Always  congruently  soluble) 

4Cdd2-8NaCl-?4H  0  (BelaT^  (Alw°vgrUeDt  ly  SOluble  above  io.S°) 
CdCl2-8NaCl-i6H^  (Below  ’  !Always.congruently  soluble) 

"T"  'C°»P°siti!n  undetermined  I  11^“°  Ts"' ^ 


Cd 
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The  results  agree  very  well  with  those  of  Bassett,  He  ns  ha  11,  and 
Sergeant  at  25°,  but  disagree  with  the  data  of  Sudhaus  (both  Vol.  1, 
p.  362),  who  found  only  one  double  salt  from  190  to  550 . 

The  author  also  includes  a  summary  of  the  double  salts  of  Cadmium  and 
Mercury  halides  in  binary  and  ternary  systems  with  alkali  metals. 


Gms  .  CdCl2  per  Gms  .  NaCl  per 

100  gms.  Sat.  Sol.  100  gms.  Sat.  Sol.  Density  Solid  phase 

Results  at  o° 


Cl 


46 .45 

2  .5 

- 

42 .3 

3  -6 

1  .587 

38.7 

4  -4 

1  -533 

29-0 

7-75 

1  .409 

25  -4 

8.65 

1  -357 

19.7 

13  .0 

— 

17.8 

15  .2 

- 

6.8 

20.5 

1  .236 

5-55 

21  .35 

(M)  3.15 

24 .0 

“ 

(Ml  4 .95 

21  .95 

- 

*5-05 

21  .9 

4  -45 

22 .1 

3  -15 

22  .55 

1  .1 

23  .65 

— 

0.75 

24 .0 

— 

(M)  2.1 

25-9 

0.07 

26.35 

Results  at  19.3 

51  .6 

3-6 

1  .770 

50.2 

4.1 

1  .745 

41 .0 

7-3 

1 .600 

36  .3 

9-3 

1  .537 

28.4 

14-5 

l  .464 

4-3 

25 .8 

1  .243 

Results 

at  390 

54  -2 

50.4 
46  .5 
42 .6 
39.7 

37.5 

8.5 


6 .2 
7.8 
9.6 
11.7 

13  -3 
13  .8 
25  -45 


1  .860 

1 .792 

1 .729 
1 .678 
l  .639 
1 .600 
1  .278 


Results  at  6o° 


53  -4 
49-9 
47-4 
42 .6 
41  .1 
36.5 
15.1 


9.0 
10.6 
11  .6 
14-0 
14-7 
16.3 
24  •  8 


1  .866 
1  .803 
1  .764 
1  .686 
1  .662 
1.588 
1  .338 


CdCl2‘2iH20+  4:3:14 

4  '.3  :i4 

fl 


II 


4:3:14  +  1  =2:3 
1 :2'.3 

11 


1 :2‘.3  +  1:8:16 
"Y"  +  1:8:16 


1 :8:i6 


1  '.2  '.3  +  NaCl 

1:8:16  +  NaCl  +  NaC3-2H20 


CdCl'2iH  0  +  4:3:13 
4:3:13 

fl 


4:3:13  +  1:2:3 
1  '.2 :3  +  NaCl 


CdCla'H20  +4:3  :i3 
4:3:13 

II 

It 

1  :i  ‘.2  +  1 :2:3 
1  =2:3 

1:2:3  +  NaCl 


CdCl2-H20+  1:1:2 

1  :i  :2 

11 

it 

1 :i \2  +  1:2 :3 
1 12:3 

1:2:3  +  NaCl 
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Cd 


s.  CdCl2  per 
gms  .  Sat .  Sol . 

Gms  .  NaCl  per 

1 00  gms  .  Sat .  sol . 

Density 

Solid  phase 

57.8 

2.6 

- 

CdCl2“H20 

S6 .0 

5-9 

♦1 

54.9 

11  .2 

CdCl2-H20  +  1 : 

54.7 

12 .6 

53  -6 

13.0 

- 

1  :i  '.2 

48.6 

15.6 

- 

ll 

47.6 

16.4 

- 

1  :i  :2  +  1:2:3 

39-1 

19-7 

- 

1  '.2:3 

28.9 

24.0 

- 

1:2:3  +  NaCl 

27.0 

24-3 

- 

NaCl 

18.0 

26.3 

ll 

(M)  Indicates  Metastable 

*  The  exact  composition  of  the  double  salt  "Y"  was  not  determined , but  the 
ratio  of  NaCl:CdCl2  in  it  was  greater  than  6.5:1.  The  equilibrium  tem¬ 
perature  for  the  reaction  Y 1:2:3  +  1:8:16  +  Solution  was  not  deter¬ 
mined  exactly  and  is  thought  to  be  3.8°,  but  may  be  as  low  as  -o.6°.  At 
temperatures  below  o°  ,  the  compound  has  a  well  defined  region  of  stability. 

INVARIANT  SOLUTIONS  IN  THE  SYSTEM  CdCl2  -NaCl  -  H20 

(Heriag ) 


Gms  .  CdCl2  per  Gms .  NaCl  per 
100  gms  .  Sat".  Sol .  100  gms.  Sat.  Sol.  Solid  phase 


44.0 

53.8 

7-4 

29.8 

54.7 

4  -4 

-7.1 

44-55 

2  .2 

-11 .4 

41  -85 

2  .25 

37.7 

39.6 

13  .2 

-12 .2 

11  -45 

15.6 

-16.7 

4  .85 

19.1 

-17.0 

2 .0 

19.85 

-21 .1 

0.03 

23  .2 

CADMIUM 

Sodium  CHLORIDE  CdCl 

•NaCl -2i 

CdCL2  'H20+  1  :i  '.2  +  4:3:14 
CdCl2 ’H  0+  CdCl2 -2iH20+  4 :3 :rir 
0dCl2  ‘2 in20  +  CdCl2  '4H20  +  4:3:14 
Cdd2 -4H20+  4  13  :i4+  Ice 
4:3-14+  1  :i  '.2  +  1  \2  .‘3 
4:3  : 14  +  1 :2  :3  +  Ice 
1:2:3  +  1  :8:i6  +  Ice 
"  Y"  +  1:8:16+  Ice 
NaCl*2H20+  1 : 8 : 1 6  +  Ice 


Cl 


SOLUBILITY  IN  WATER 

(Heriog,  1945,  1946! 


1  Gms.  CdCl2-NaCl  rer 

100  gms .  Sat .  Sol. 

38.3  53.2 

6°.o  56. 7 

iOO.O  64.3 


CADMIUM  Disodium  CHLORIDE 


0  Gms.  CdCl^NaCl  per 

100  gms.  Sat.  Sol. 
13.0  38.8 

19.3  40.1 

24 • 0  41.2 


SOLUBILITY  IN  WATER 

(Hering,  1945,  1946) 


t° 

40.0 

SO.O 

60.0 


Gms  -  CdCl2-2NaCl  ter 
100  gms .  Sat .  Sol.  t° 
*14  .2  (70.0 

46.1  I  80.0 

47.9  :  9o.o 

ll  00 . 0 


Gms.  CdCl2-2NaCl  per 
100  gms .  Sat .  Sol. 
49-8 
5i  .7 
53-7 
55  *9 


Cl 


Cd  CADMIUM  i54 

Cl  Tetra  CADMIUM  Tri  Sodium  CHLORIDE  4CdCl0 ^NaCl • iuHo0 

SOLUBILITY  IN  WATER 

(Hering,  1946,  1946) 

t°  Gms.  4CdCl,*3NaCl 

per  ioo  gms.  Sat.  Sol. 

19-3  46.0 

39.0  55-1 

40.3  55-5 


Cl  CADMIUM  Choi ine  CHLORIDE  (CH3 )2NC1C2H40H -CdCl2 


0.01  gms.  are  dissolved  in  100  ml.  of  solution  in  water  at  room  tem¬ 
perature.  (Seaman,  Hugonet ,  and  Leibmann,  1949). 


Melting  points  have  been  determined  in  the  following  systems: 


CdCl2+  InCl3 
CdCl2  +  FbCl2 
CdCl2  +  KC1  +  PbCl2 
CdCl2  +  PbCl2+  T1C1 
CdCl2  +  CsCl 
CdCl2  +  NaCl 
CdCl2  +  KC1 
CdCl2  +  RbCl 
CdCl2  +  LiCl 
CdCl2  +  RbCl  +  CsCl 


(Vovkogon  and  Fialkov,  1945) 
(Tarasova,  1947*) 

II  l» 

(Bergman  and  Tapchanyan,  1941) 
(  Dergonov,  1949) 

II  It 

II  M 

II  II 

II  I' 

II  H 


I 


CADMIUM  IODIDE  Cdl2 


SOLUBILITY  OF  CADMIUM  IODIDE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Bddy  and  Menzies,  1940) 


See  Note  page  67.  The  authors  determined  the  solubility  of  Cadmium 
odide  in  Water  and  Deuterium  Oxide  at  several  temperatures  and  present 
ounded  values  read  from  a  plot  of  their  data.  The  resuhs  in Water 
gree  fairly  well  with  those  previously  reported  (Vol.  I,  P-  366),  and 
he  authors'  original  four  points  are  given  below.  In  Deuterium  Oxide, 

leven  evenly  spaced  determinations  were  made,  and  the /f^lL The 
ntegral  temperatures  listed  by  the  authors  are  tabulated  below.  The 

olid  phase  was  Cdl2  throughout. 


Gms.  Cdl2 
t°  per  100 
gms .  H20 


Results  in  H20 
«* - 

76.9  109.1 

99.1  125.6 

131  .2  150.9 

155.1  177-6 


Gms.  Cdl2 

Gub  .  Cdl2 

t° 

per  100 

t° 

ter  100 

t' 

gms .  D20 

gms .  D20 

Results  in 

»2' 

/  “ 
0 

49.4 

40 

62 .6 

80 

5 

50.7 

45 

64 .6 

85 

1 0 

52  .4 

50 

66.6 

90 

15 

54.0 

55 

68.9 

95 

20 

55-7 

60 

71 .2 

100 

25 

57-3 

65 

73  -5 

105 

3° 

59.0 

70 

75.8 

110 

35 

60.6 

75 

78.4 

115 

Gms.  Cdl2 
per  100 
gms .  D20 


(99 -4% > 
81 .1" 

83  -7 
86.7 

89.6 

92 .6 
95-9 
99-2 

102.8 


Gms.  Cdl2 
t°  per  100 
gms .  D20 


120 

106.8 

125 

110.7 

130 

114-7 

135 

118.9 

140 

123  .6 

145 

128.2 

150 

133.1 
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CADMIUM 


Experiments  by  Hedvall ,  Wallgren,  and  Mansson  (1940)  showed  that  sam¬ 
ples  of  Cdl„  which  were  irradiated  with  a  Mercury  Lamp  showed  an  in¬ 
crease  in  solubility  over  the  solubility  in  darkness  or  after  radiation 
with  white  light.  A  mixture  of  92  parts  by  volume  of  Benzine  (Free  of 
unsaturated  hydrocarbons)  +  8  parts  Alcohol  (99*5%  Ethanol,  0.5%  H20) 
was  used  as  solvent.  A  typical  experiment  using  6.590  grams  Cdl2  showed 
0.00355  gms .  dissolved  before  irradiation,  and  0.00400  gms .  after  irra- 
diat i on . 

equilibrium  IN  THE  SYSTEM  CADMIUM  IODIDE -MERCURIC  IODIDE -WATER 

(Hietanen  and  Sillen,  1947) 

Solution  Solid  Solution  Solid 

Wt.*CdI2  Wt.  %  Hgl2  Wt.%CdI2  Wt.%HgI2  Wt .  %0dl2  Wt .  %  HgL,  Wt .  %OdI2  Wt .  %  Hgl2 


Results 

at  50° 

Results 

at  ioo° 

48.4 

0.0 

100.0 

0.0 

55  .0 

0.0 

100.0 

0.0 

44-8 

3  -4 

95  •  1 

4  -9 

53  -3 

4  .3 

78.1 

21  .9 

43-5 

3  -5 

70.1 

29-9 

53  -2 

3-7 

92  .8 

7-2 

43-5 

3  -3 

47.6 

52  .4 

53-1 

3-9 

70.3 

29.7 

43  -2 

4-1 

49.7 

50.3 

52.5 

4.2 

68.6 

31  -4 

38.0 

5-5 

26.1 

73-9 

51  -3 

4-7 

50.6 

49.4 

34-1 

6 .2 

16.4 

83.6 

49-8 

5-4 

58.2 

41 .8 

32.5 

6.6 

10.7 

89.3 

46  .0 

7.0 

33 .7 

66  .3 

28.0 

6.7 

10.5 

89.5 

46 .0 

7-0 

35-2 

64.8 

24.4 

6.6 

4.8 

95-2 

40.6 

8.3 

17-8 

52 .2 

19.9 

6  .6 

3-9 

96 .1 

40.3 

8.2 

21 .0 

79.0 

13.7 

5.8 

2  .4 

97.6 

35  -3 

9.2 

0.0 

100.0 

8.4 

3  -'7 

1  -5 

98.5 

34-0 

9.5 

11.1 

88.9 

26.3 

9.3 

17.8 

82  .2 

Results 

at  750 

22 .5 

9.0 

2  .6 

97.4 

12.6 

7.0 

0.4 

99.6 

49-4 

3-7 

99-3 

0.7 

10.3 

5.8 

42  .6 

57  .4 

49-8 

3-7 

79-4 

20.6 

6-5 

3-6 

0.0 

100.0 

49.6 

3  -3 

65.0 

35-0 

0.0 

0.2 

0.0 

100.0 

49.0 

3  -3 

49.1 

50.9 

44-3 

4  -9 

33-0 

67.0 

The  invariant  solutions  have 

the 

38.9 

6.8 

21.9 

78.1 

following  compositions: 

33-0 

7.6 

11  .2 

88.8 

24.0 

7.6 

3  .6 

96.4 

50° 

43-8% 

Cdl2  3.6% 

Hgl- 

12 . 8 

A  -v 

5-5 

0.7 

99-3 

75° 

49.5$ 

"  3-5% 

0  2. 

II 

6.3 

3  -5 

1  .0 

99.0 

100° 

53-0% 

"  4.0% 

II 

The 

limit  of  the 

solubility  of  Cdl2 

in  Hgl2 

was  found  to  be: 

50°  40  ±  8%  Cdl 

75°  45  -  8%  " 

ioo°  55  ±  8%  " 


(in  the  systems  Cdl  +  Hgl.  +  H  0) 


Cd 
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10  CADMIUM  I0DATE  Cd(IO,)_ 

3  2 

SOLUBILITY  OF  CADMIUM  IODATE  IN  SALT  SOLUTIONS 

(Oelke  and  Wagner,  1939) 


Est imated 

from  the  curves  given  by 

the  authors.  No 

temperature  g 

Moles  KC1 

per  Moles  Cd (I03 )2 

Moles  MgS04  per 

Moles  Cd ( 10 

1 000  gms . 

H20  per  1*000  gms  .  H20 

1000  gms .  H20 

per  1000  gms . 

0.02 

0.0022 

0.02 

0.0026 

.06 

•0031 

.06 

•  0033 

•5 

•  009 

•5 

.006 

1  .0 

.016 

1 .0 

•0075 

2.5 

.046 

2.5 

•  009 

NO  CADMIUM  NITRATE  Ca(NO,).. 

3  2 

Freezing  points  in  the  systems  Cd(NC  >2  +  NH  NO-.  and  Cd  (NO  )  +  NH  NO-  + 
NaN03  are  given  by  Campbell  and  Campbell,  1947. 


C  CADMIUM  OXIDE  CdO 

The  system  CdO-ZnO  at  900°  was  studied  by  Rigamonti  (1946). 


CH  CADMIUM  HYDROXIDE  Cd ( OH ) 2 

Oka,  1940  found  the  solubility  to  be  8.5  x  io~^  moles  per  liter  by  po- 
tentiometric  titration.  Moeller  and  Rhymer,  1942  found  the  solubility 
product  to  be  3 .2 x  10-14  by  similar  means. 

SOLUBILITY  OF  CADMIUM  HYDROXIDE  IN  SODIUM  HYDROXIDE  SOLUTIONS 

(Scholder  and  Staufenbiel,  1941) 


The  authors  determined  the  composition  of  the  solid  phase  in  equili¬ 
brium  with  solutions  of  Sodium  Hydroxide  at  the  boiling  point,  ioo°,  and 
8o° •  Silver  vessels  were  used  and  the  solution  was  filtered  through  a 
sintered  glass  plate  in  an  atmosphere  free  of  C02 .  The  solid  was  then 
dried  on  porous  clay  plates. 


Results  at  the  boiling  points  (1200  to  140° ) 


Solution 

- - ^ ^  Solid 

Normality  Gms.  NaOH  per  phase 
of  NaOH  1 00 gms.  Sat .  Sol. 


Solution 

, — - ^ - _  Solid 

Normality  Gns.  NaOH  ter  phase 
of  NaOH  loogms.  Sat.  Sol. 


3*0 

10.4 

Cd ( OH  )  2 

16.1 

43  -8 

6.0 

20.0 

tl 

16.6 

45-0 

9.0 

27.5 

If 

17.1 

46 .0 

12.5 

36.0 

II 

17.3 

46.3 

13 .8 

39-2 

II 

17.6 

47.0 

14- 5 

15- 0 

40.5 

41  -5 

II 

Na.Cd(OH) 

18.0 

18.4 

48.0 

48.8 

15.6 

42 .8 

^  w  H 

19.0 

50.0 

Na2Cd(0H)4 
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Results  at  too0 


Soluti on 

Normality 

Gms .  NaOH  per 

Mg .  CdO  l 

of  NaOH 

100  gms  .  Sat .  Sol . 

100  gms . Sat 

6.8 

22.7 

18.4 

9.6 

30.0 

37-7 

12.1 

36.3 

65  .6 

13-5 

39-4 

92.5 

13  -9 

4O.4 

100.7 

14.8 

42.3 

89-5 

16.6 

46  .3 

51  -5 

18 .4 

50.0 

26.5 

Results  at  8o° 


Solid  Fhase 


Cd (OH  )2 

II 


II 

Na.CdlOH), 
2  ,<  2 

II 


OH 


At  8o°  the  composition  of  the  solid  phases  varied  with  NaOH  concentra¬ 
tion  and  were  not  as  clear  cut  as  in  file  case  at  the  boiling  points  and 
100°  . 


Final  Normality 
of  NaOH 

N 


Approximate  Ratios  in  Solid 


Cd  :  Na  :  H20 


Probable  Solid  Fhase 


12 .1  -  14-7 

14.7  -  15.4 
15.5  -  18.4 

18.8  -  22.0 


1  :  0.3  :  2 .8 
1  : 2 .1  :  3 .5 
1  .  2 .6  :  4 .3 
1  :  3 .3  '•  5  -3 


Cd  (OH.) 

Na  Cd(OH) 

Na  Cd(OH)u -iNaOH-i-iiH  0 
Na  [Cd 1 0H )^H  0]  ’H  O 


EQUILIBRIUM  IN  THE  SYSTEM  CADMIUM  OXIDE  -  CADMIUM  SULFATE  -  WATER  AT  180 

(Gromov,  1 9  4  8  X 


CdSO 

Cd 

Density 

PH 

Wt.  £ 

Gns.  per  Liter 

43 .4 

368.6 

1 .580 

5.6s 

25  .6 

178.2 

1  .292 

6.31 

16.9 

109.3 

1 .176 

6.70 

10.9 

64.8 

1 .097 

O 

O 

r- 

6.88 

38.7 

1  .042 

7.19 

2.35 

12.8 

1 .010 

7 .38 

2.17 

11  .8 

1 .009 

7.38 

0.00 

0.0 

1 .000 

8.00 

Solid  phase 


3Cd0-CdS0  -xH  0+  CdSOu  ‘8^0 
3Cd0-CdS04-xH20 


Cd (OH )2 


In  contrast  to  the  above  results.  Bye  (1946)  presents  evidence  that 
the  compound  Cd(OH)  'CdSO^  exists  in  equilibrium  with  solutions  contain¬ 
ing  0.3%  to  43.6%  CdS04,  and  that  the  compound  3Cd l OH ) 0  *CdSO„  exists 
only  in  contact  with  solutions  containing  0.1%  to  0.2%  CdSO^*! 


S 
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S  CADMIUM  SULFIDE  CdS 

Kapustinsky  1 1940 )  calculated  the  solubility  product  of  CdS  from  free 
energy  data  and  obtained  the  value  1.2X  io-2^  which  agrees  well  with  pre¬ 
vious  values. 

The  calculated  solubility  in  acid  solutions  are: 

PH  3  5  7  9  11 

Gm.  mo  Is  .  CdS  per  liter  i.oxio*6  i.ixio"8  1 .5  xio-10  1 .1  x  io-11  1 .1  x  io“12 

-The  solid  solutions  in  the  system  CdS-MnS-ZnS  were  studied  by  Kroger 
(1940 )  • 


SO  CADMIUM  SULFATE  CdS04 

SOLUBILITY  IN  H20  AND  D20  MIXTURES 

IBrickwedde,  1946) 

The  author  determined  the  solubility  of  CdS04  in  five  mixtures  of  H20+ 

D.,0  ranging  from  0.02%  to  99.5%  D20  and  at  temperatures  from  -i°  to  720  . 

Tne  results  were  plotted,  and  the  author  presents  the  table  below  which  lists 
lists  values  at  temperatures  and  D20  concentrations  found  mainly  by  in¬ 
terpolation.  The  transition  CdSO  -8/3fl20  CdSO  4'H20  +  Aq .  occurred 
at  43.6°,  and  CdS04  ‘8/3D20  C3S04’D20  +  aq .  at  45. 40  .  The  results 

agree  rather  well  with  those  previously  reported  (Vol.  I,  p.  377),  and 
a  composite  graph  is  drawn.  Many  previous  authors  did  not  realize  that 
their  data  were  metastable  because  of  the  long  time  required  to  attain 
equilibrium.  The  results  below  are  in  terms  of  moles  CdS04  dissolved 
per  100  moles  of  solvent: 


Mole  %  D20  in  Solvent 


Solid  Fhase 

t° 

^  * 

0.02 

6 . 0 

50.0 

80.0 

99-5 

\ 

100.0 

CdSO  -8/3Aq. 

0 

6.546 

6  .511 

6  .285 

6.131 

6.029 

6.026 

4  .| 

5 

6.555 

6 .520 

6.294 

6 .138 

6.036 

6.033 

II 

10 

6.566 

6.531 

6.305 

6.147 

6 .045 

6.042 

11 

15 

6.580 

6-545 

6.319 

6  .159 

6.058 

6.055 

m 

20 

6.600 

6.565 

6.339 

6.177 

6 . 076 

6.073 

11 

23  -5 

6.619 

6.584 

6.358 

6.194 

6.093 

6.090 

11 

25 

6.627 

6  .592 

6  .366 

6 .202 

6.100 

6.097 

11 

30 

6  .663 

6.627 

6  .402 

6 .236 

6.133 

6 .130 

11 

35 

6 .710 

6  .674 

6.449 

6 .281 

6.177 

6.174 

11 

40 

6.773 

6.737 

6  .512 

6  .342 

6.235 

6  .232 

11 

42 

6.803 

6.769 

6  .542 

6.371 

6  .263 

6  .260 

11 

45  (M  )6 .857 (MI6 .823 

6.594 

6.423 

6.314 

6  .311 

11 

50  ( M ) 6 . 966 

M)6 . 932 <M)6  .696 

M)  6  .53  0  (M)6  .418  (M)  6  .415 

I'fAq.  +  CdSO  -lAq. 

43  -6 

6.833 

- 

“ 

— 1 

43-9 

- 

6 .803 

- 

— 

11 

45-0 

- 

6.592 

— 

11 

45  -3 

- 

- 

“ 

6.430 

— 

11 

45  -4 
45 

_ 

_ 

- 

- 

6.317 

6.314 

CdSO  ‘Aq. 

6.797 

6.775 

6.591 

M6 .440 

M6.330 

M6.326 

4„  M 

50 

6.659 

6.638 

6  .448 

6.299 

6.185 

6 .181 

II 

55 

6  .522 

6.501 

6  .304 

6.159 

6 . 041 

6.037 

II 

60 

6.385 

6.363 

6.159 

6 .019 

5.897 

5  -893 

II 

65 

6 .24 

- 

II 

70 

6.11 

II 

72 

6.05 

*0.02%  D20  =  Ordinary  Water 


(M)  =  Metastable 
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Denk,  1049  studied  the  precipitation  of  Cadmium  Sulfate  upon  addition 
of  Sodium  Hydroxide  and  Solium  Carbonate  at  various  temperatures,  and 


concluded  that  3  basic  salts  exist:  CdSO^CdlOH 
CdS0„ -CdtOH),. 


CdS04-2Cd(0H)2 


equilibrium  in  the  system  cadmium  sulfate  - 

MAGNESIUM  SULFATE  -  WATER  AT  250  AND  40° 

(Vosburg,  Dibeler,  Parks,  and  Miller,  19401 


The  authors  determined  dE/dT  for  a  cell  saturated  with  MgS04‘7H20  and 
CdSO  ,8/3H20  and  found  an  abrupt  change  about  30°.  Equimolecular  quan¬ 
tities  of  the  two  salts  were  equi libr iated  with  water  at  40°  ,  and  the 
cooling  curve  was  determined.  Heat  was  liberated  at  30. 2°  and  so  the  go 

transition  temperature  for  the  double  salt  in  contact  with  an  equimole¬ 
cular  mixture  of  MgSO  and  CdSCL  was  30-2°  •  Many  determinations  were 
made  at  25°  (±  o.i°)  to  try  to  detect  the  field  of  stability  for  the  dou¬ 
ble  salt,  but  none  was  found.  At  40°  (±  0.20)  the  compound  is  congruent- 
ly  soluble . 


Results  at 

25° 

Results 

Gms.  CdSO.. 

Gob.  MgSO^ 

Gms.  CdS04 

G»ns.  MgSO., 

4 

per  ioo  gms. 

per  100  gms. 

Solid  phase 

per  100  gms. 

per  100  gms . 

6.5 

23  .8 

MgSO  -7H20 

2 .6 

29.6 

12.5 

20.9 

Ml 

5-0 

28.8 

17  .2 

18.3 

II 

7.6 

27 .8 

17.4 

18.9 

II 

9.2 

28.0  Mp 

21 .7 

17.0 

II 

9.6 

27.8 

25-5 

15.2  MgSO, 

,  '7^0+  CdS04 ’S^O  10.2 

27.5 

25.7 

14.9 

I!  “ 

9-6 

28.3 

25.8 

15.4 

II 

12.1 

24 .4 

26.0 

15.0 

II 

1 7  .2 

20.0 

26 .1 

15.0 

II 

14.5 

22 .4 

26  .2 

15  -3 

If 

20.0 

17.6 

26  .2 

15  .1 

II 

20.9 

17.1 

26 .4 

15  -0 

It 

24 .2 

14.3 

26  .4 

15-2 

II 

28.2 

12 .2 

26.9 

14.9 

II 

33  -5 

10.4 

27.0 

13-9 

CdSO  -|h  0 

38.8 

9.2 

29.1 

12.5 

Ml  ^ 

39-6 

9.2  ] 

30.5 

11  .2 

II 

40.1 

8.8 

30.5 

11.0 

It 

40.9 

7.7 

34.0 

8.0 

II 

42 .7 

4.5 

38.6 

4-3 

II 

CADMIUM  SELENATE  CdSe04 

Solid  phase 


MgSG  -7H20 

■  11 


4  '"2 


l':i:i4 


4  3  2 


CdSO^ ‘|H20 


SOLUBILITY  IN  WATER 

(Klein,  1940) 

The  author  found  that  evaporation  of  a  saturated  solution  led  to  the 

5™rr10?  °f’the  ^lhydrate  which-  however,  was  not  the  stable  phase. 
P  o  onged  agitation  showed  that  the  monohydrate  was  the  stable  phase  at 
all  temperatures  from  the  eutectic  to  ioo°.  The  composition  of  the  sol- 
?  aCt  wjth  the  curated  solutions  were  determined  at  several 

bv  f?i1weS’tb  /  6  exlstence  of  the  monohydrate  was  further  confirmed 
by  following  the  loss  in  weight  of  the  dihydrate  upon  heat  in"  COnflrmed 


SeO 


Cd  CADMIUM 
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Grains  CdSeCL  per  1 00  gms . 


t° 

Density 

4 

- - ^ 

Solid  phase 

Sat.  Sol. 

Water 

"3  -2 

- 

28 .24 

39-35 

Ice 

"5  -8 

- 

35.85 

55.88 

II 

-7.8 

1  .5520 

39-54 

6s  .39 

II 

(M)-ii 

- 

43  -47 

76.89 

Ice  +  CdSeO  -2H20 

-10.8 

- 

~ 

- 

Ice  +  CdSe(T -H,0 

IM)  0 

1 .6241 

42.76 

74-70 

CdSeO  -2lL0 

( M )  10 

1  -5950 

42 .16 

72  .89 

II 

(M)  20.2 

X  *5950 

40.63 

68.43 

II 

IM)  40 

1 .5015 

37.80 

60.77 

II 

(M)  54.2 

1 .4520 

35-59 

55  .25 

It 

(M)  60.2 

1 .4306 

34-37 

52.36 

11 

(M )  70 

- 

32.48 

48.0 

II 

"9-5 

- 

43  .28 

76.30 

It 

-4 .8 

1 .6195 

42  .55 

74 .06 

II 

0 

1 .6048 

42 .01 

72  .44 

It 

10 

1  -5725 

40.53 

68.44 

It 

15 

1  -5555 

39-52 

65  .40 

II 

17 

1 .5490 

39.25 

65  .40 

II 

21  .6 

1  -5337 

38.89 

63 .64 

II 

26 

1 .5155 

37.98 

6l  .23 

II 

30 

1 .5012 

37-07 

58.90 

35  -2 

1 .4823 

36  .48 

57-43 

II 

45 

1 .4412 

34-44 

52.53 

48 

1 .4284 

33.98 

51  -46 

II 

51  -4 

1 .4074 

32.87 

48.96 

56 

1 .3886 

31  -66 

46  .32 

60 

1 .3664 

30.65 

44  .20 

62  .4 

X  .3557 

29.98 

42 . 8l 

70 

1 .3158 

27.93 

38.75 

80 

1  .2559 

24  -Si 

32  .47 

90 

1 .2035 

21  .45 

27.16 

98.5 

18.04 

22 .01 

(  M  ) 

=  Metastable 

NO  CERROUS  NITRATE  Ce(N03)3 

DISTRIBUTION  OF  CERROUS  NITRATE  BETWEEN  WATER  AND  n-HEXYL  ALCOHOL  AT  250 

(Templeton,  1949) 


per  100  gms.  Sat.  Sol. 


Gms .  CeO 


Aqueous  Phase 

30.3 

29*57 

28.5 

27-57 


Alcohol  phase 

2.87 
2  .34 
1  .70 
1  .28 


per  100  gms.  Sat.  Sol. 


Gms .  CeO 


Aqueous  phase 

26  .2 
24 .47 
22  .83 
21 .5 


Alcohol  Phase 

0.85 

•57 

•34 

.26 


NO  CERRIUM  (ic)  NITRATE  Ce(N03>4 

10  ml.  of  a  saturated  solution  of  cerrium  nitrate  in  ether  contain 
13.9  m?.  Ce02.  (Wells,  1930>- 


OH  CERIUM  HYDROXIDE  Ce(0H>3 

ova,  .«o  found  the  solubility  to  be  ,.0>  io'*  »oles  per  liter  by  po- 
tentiometric  titration. 


CERIUM 


Ce 
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CERRIC  PHOSPHATE  Ce2<P04)3 
CERRIC  PYROPHOSPHATE  CeP207 

Data  for  the  solubilities  of  these  salts  is  found  on  P-567  • 


CERIUM  TUNGSTATE  Ce2(W04)3 

SOLUBILITY  OF  CERIUM  TUNGSTATE  IN  WATER 


(Vickery,  1949) 

t° 

Un  ignited 

Ignited 

20 

0.014  gms . / 1 00  ml. 

0.001  gms . /100  ml 

100 

0.020 

.001  " 

WO 


CHLORINE  Cl2 


Cl 


SOLUBILITY  IN  WATER 

(Wbitney  and  Vivian,  1941) 


The  authors  passed  various  mixtures  of  Chlorine  +  Nitrogen  through  Wa¬ 
ter  and  analyzed  both  the  gas  phase  and  the  saturated  solution. 


10“ 


15 


2  0 


25" 


s' 

\ 

Partial 

Gms  .  C 12 

partial 

Gms .  C 12 

Partial 

Gms .  Cl2 

Pressure 

per  100 

Pressure 

per  100 

Pressure 

per  100 

Cl2  Atm. 

gms .  H20 

Cl2  Atm. 

gms .  H20 

Cl2  Atm. 

gms .  H20 

0.061 

0.124 

0.0581 

0.111 

0.0665 

0.112 

•  0660 

•131 

.0611 

.115 

•1195 

.160 

•155 

.228 

.140 

•195 

.260 

•  263 

•157 

•237 

•145 

.201 

•487 

.415 

•  292 

.368 

.291 

•330 

•490 

.422 

•293 

•  366 

•297 

•330 

•965 

•  725 

.498 

•541 

.488 

•477 

.498 

•555 

.490 

•  480 

•951 

.825 

0.0621 

•  0655 

.104 

.109 

.174 

.270 

•551 

•  589 

•  961 


0.104 

.106 

•  139 

•  143 

.189 

.246 

•  391 

.418 

.628 


From  these  data,  the  hydrolysis  constants  were  calculated. 

The  above  data  have  been  put  into  a  nomograph  by  Davis  (1941b) 

Melting  points  in  the  systems  of  Cl  with  HC1  PH  Pi  anH  ph  pi 
determined  by  Wheat  and  Browne  pi  7  ’  3C1’  and  CH2C12  were 

HC1  and  H  Cl  .  »rowne  (1940).  Cl2  forms  two  compounds  with  HC1: 

3  2 

SOLUBILITY  OF  CHLORINE  IN  HYDROCHLORIC  ACID  SOLUTIONS 

(Mellor,  1901) 

ThIhChlorineSwasadetermiiedhbv1IheldHHand  a  10  *l  ’  portion  was  removed. 
Solution,  and  the  titration  of  th  rJUl°n^°T  excess  Potassium  Iodide 
lution.  titration  of  the  liberated  Iodine  with  Thiosulfate  So- 


saturated  solutioneaSUred  at  °  ’  760  mrn  Pressure>  dissolved  in  1  ml.  of 
saturated °s olut i ^®asured  at  21°,  ?6o  mm  pressure  ,  dissolved  in  ^  Qf 


Cl 
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Gms  .  HC1  per 

,  0 

Gms.  Cl2  per 

1000  cc 

t 

1000  cc 

a 

A 

0.0 

21  .0 

7  .23 

2.1167 

2 .2799 

3  -134 

21  .0 

5  .30 

1 -5496 

1 .6698 

0  .240 

20.0 

4.94 

1 .4483 

1 .5607 

9 .402 

21  .0 

4.76 

1 .3942 

1 .5013 

12  .540 

21  .0 

4 .85 

1 .4200 

1 .5292 

IS  -670 

21  .0 

5.10 

1 -4933 

1 .6092 

31 *340 

21  .0 

5.81 

1  .6736 

1 .8033 

62 .680 

20.0 

6.38 

1 .8682 

2 .0131 

94 .020 

20.5 

7.19 

2 . 1 044 

2 .2677 

125  .360 

20.5 

7.7b 

2  .2711 

2 .4473 

156.700 

20.2 

8.58 

2 .5095 

2 .7043 

188.O4O 

20.2 

9.23 

2 .7020 

2 .9117 

219.380 

21  .0 

9-93 

2 .9243 

3 .1312 

250.720 

21  .0 

10.68 

3 -1277 

3 .3677 

282 .060 

21  .0 

11.87 

3  .3278 

3-5859 

313  .401 

21  .0 

12 .03 

3 .5492 

3 • 8224 

0  CHLORINE  MONOXIDE  C120 

THE  SYSTEM  CHLORINE  MONOXIDE  -  WATER 

(Secoy  and  Cady,  1940) 

The  system  is  characterized  by  a  liquid  immisc ibi lity  gap,  but  the  work 
was  not  attempted  above  270°  (K°)  because  of  the  decomposition  and  high 
vapor  pressure  at  higher  temperatures.  The  temperatures  were  measured 
with  a  copper  -  constantan  thermocouple,  and  are  reported  in  Kelvin  de¬ 
grees  . 


Temp.  °K 

Mole  %  C120 

Solid  phase 

Solubility  of 

C120  in  H20 

267 .2 

2.7 

Ice 

Temp.  °K 

Mole  %  C12C 

264 .4 

3-9 

II 

259.4 

5-9 

II 

263.8 

22.9 

253  *5 

7-9 

It 

259.9 

22 .1 

251 .0 

8 .4 

It 

257.3 

21 .7 

245.1 

10.0 

ft 

251 .1 

20.6 

242  .5 

10.6 

II 

247-4 

20.1 

233  -5 

11  -7 

Ice  +  H0C1-2H20 

246  .4 

20.0 

234.2 

11  .9 

H0C1-2H20 

244  .2 

20.3 

234-5 

12 .0 

It 

241  .2 

20 .4 

235.3 

12.5 

It 

240.0 

20.5 

235-8 

13  -i 

II 

238.4 

20.6 

236.3 

13.7 

It 

236.8 

20.7 

236.6 

14  -4 

It 

236.8 

15.1 

II 

Solubility  of 

H20  in  ci20 

236.9 

15  -4 

ft 

237-0 

l6.1 

II 

Temp.  °K 

Mole  %  H20 

237.1 

l6.6 

II 

237.1 

17.5 

II 

270.0 

3  -4 

237.0 

18.7 

It 

236.8 

2.9 

236.9 

19.5 

II 

1 94  .6 

1 .8 

236 .8 

20.7 

H0C1-2H_0(+  2  liquids) 

152 .6 

100.0 

ci2o 

CHLORINE 
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SOLUBILITY  IN  WATER 

(Secoy  and  Cady,  1941) 

The  authors  calculated  the  heat  of  solution  at  each  temperature  and 
found  that  it  nearly  doubled  over  a  130  range  of  temperature.  Because 
this  seems  unlikely,  they  regard  their  data  as  only  tentative.  The 
assumption  was  made  that  no  HOCl  or  Hydrates  of  C120  existed  in  the  va¬ 
por  phase.  The  data  are  in  terms  of  gms.  C120  per  100  gms .  H20: 


lure  C120 

Temperature 

mm 

0° 

C 

O 

rH 

20° 

1 

7.6 

5-2 

3  -5 

5 

16.7 

12  .3 

8.0 

10 

23.7 

17.4 

ll.l 

20 

33  -6 

24  .2 

15.4 

30 

40.7 

29.2 

18.7 

40 

46.9 

33-0 

21  .3 

50 

52.4 

36.2 

23.7 

60 

56.7 

39-0 

25-8 

70 

60 .2 

41  .4 

27.7 

75 

61  .6 

42.5 

28.6 

A  nomograph  has  been  prepared  from  the  above  results  by  Davis  (1942 1. 


COBALT  Co  Qo 

The  systems  Co  +  S,  Co  +  Bi  +  S,  and  Co  +  Sb  +  S  were  studied  by 
Schenck  and  von  der  Forst  (1942). 


COBALT  ACETATE  Co(C2H302>2 

0.02  gms.  Co(C2H  02>2  are  dissolved  in  one  liter  of  a  saturated  solu¬ 
tion  in  Furfural  at  25°;  0.01  gms.  Co(C2H302 )2 ‘4H20  dissolve  under  the 

same  conditions  (Trimble,  1941). 


COBALT  PYRIDINE  -  RHOD I  NATE  C^NCoCNS  ? 


CH 


0.00373  mols.  are  dissolved  in  one  liter  of  a  saturated  solution  in 

0 ; 01 1 7  m°ls‘  ^e  dissolved  in  one  liter  of  a  saturated  solution 
in  Absolute  Alcohol  (probably  at  20°).  Treadwell  and  Ammann,  1938. 


COBALT  ANTHRAN I  LATE  Co(HoNCfiH„C00)^ 

Z  \j  2. 


0.00412  mols.  are  dissolved 
Water  which  is  iN  with  acetic 
Ammann,  1938. 


in  one  liter  of  a  saturated  solution  in 
acid  (probably  at  20° ) .  Treadwell  and 


CH 


COBALT  CUPFERRON  Co (C6H5N ( NO ) 0 ) 2 

ter  w^ch^^r/iitS'lcetic  acld^V^  SatUrf ed  solution  Wa- 

Ammann,  1938.  probably  at  20°  ) .  Treadwell  and 


CH 


Co 


COBALT 


1 64 


CNS  COBALT  THIOCYANATE  Co(CNS). 


SOLUBILITY  OF  COBALT  THIOCYANATE  IN  METHYL  THIOCYANATE 

(Gillis  and  Sweemer,  1984) 


%  Co  (CNS). 


Solid  phase 


%  CoICNS ). 


“53-55 

0.0 

CH  CNS 

0 

22 .17 

“53-8 

6 .6 

^  II 

25 

23  -4 

“54  -5 

10.8 

fl 

35 

25  .2 

“54  -8 

12 .8 

It 

37 

27  -3 

“57-2 

18 

It 

38 

“58 

19 

II 

39 

28.0 

-60 

21  -5 

II 

41 

28.8 

-59 .2 

19-9 

II 

45 

28.1 

-59.8 

20.8 

II 

50 

28 .2 

-61  .2 

• 

21  .9 

0^06+  aCHjCNS-CoOBla 

55 

65 

28 .2 
28.25 

70 

28.3 

Solid  phase 
2CH,CNS-Co(CNS). 

3 


dCILCNS  ‘Co  (CM3 )  +  ColCNS  L 
Co(CNS )„ 


CNS  C0RALT  Mercur i  THIOCYANATE  CoHglCNS)^ 

The  system  CoHg(CNS>4+  ZnHg(CNS>4  was  studied  by  Stahl  andStraumanis , 
1943,  andStraumanis  and  Stahl,  1943. 


CO  COBALT  CARBONATE  CoC03 

SOLUBILITY  IN  WATER  CONTAINING  CARBON  DIOXIDE 

(Smurov,  1938) 


COS 


Partial  pressure 
C02  (Atm.) 

Gms . 

Co  per  100 

gms.  Saturated  Solution 

s' 

5 

15 

40 

50 

80 

0.0005 
.005 
•  05 

.10 

0.0143 

•0335 

.  0786 
.1016 

0.0109 

.0256 

•  0599 

•  0775 

0.0021 

.0050 

.0117 

0151 

0.0013 
.0031 
•  0073 
.0094 

0.0005 
•  0013 
.0030 
.0039 

Total  pressure 
C0„  +  H-0  =  1  Atm. 

•  2382 

.1816 

•  0354 

.0220 

.0091 

COBALT  XANTHATE  ColSCS0H>2  (?) 


SOLUBILITY 


OF  COBALT  XANTHATE  IN  ORGANIC  SOLVENTS  AT  ROOM  TEMFERATURE 

(Kutzelnigg,  1948) 


Solvent 

Lacquer  Benz  i  ne 

Ethyl  Alcohol 

Iso  Butyl  Alcohol 

Acetone 

Methyl  Glycol 

Benzene 

Xylene 

Toluene 

Cyclohexanone 


Grrs.  Cobalt  Xanthate 
per  liter  of  Solvent 


GmB.  Cobalt  Xanthate 
Solvent  per  liter  of  Solvent 


4 

4 

2 

21 

24 

200 

32 

150 

380 


1 :i  by  volume  Benzene 
4  Cyclohexanone 
Dioxane  9:1  by  volume 
Xylene  +  Dioxane 
Methylene  Chloride 
Ethylene  Trichloride 
Carbon  Tetra  Chloride 
Dioxane 

Carbon  Disulfide 


10 

150 

280 

110 

92 

124 

85 
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COBALT 


Co 


COBALT  CHLORIDE  CoCl2 


Cl 


THE  SYSTEM  COBALT  CHLORIDE  -AMMONIUM  CHLORIDE  -WATER 


The  data  on  this  system  leaves  the  exact  nature  of  the  solid  phases  at 
room  temperature  somewhat  in  doubt.  The  various  investigators  agree  upon 
the  compositions  of  the  saturated  solutions,  but  disagree  on  what  solid 
phases  are  present.  In  general,  it  seems  fairly  well  established  that-: 

(1)  The  system  is  "simple"  at  low  temperatures,  and  the  only  solids 
present  are  NH4C1  and  CoC12'6H20. 

(2)  Above  200  or  30°  the  compound  2NH4C1  -CoCl2  '2fl20  exists  and  that  it 
forms  solid  solutions  with  its  components. 


At  25°,  Foote,  1912  IVol.  I,  p.  411)  found  that  the  solid  phases  were 
CoCl2-6H20  and  a  solid  solution  of  CoCl2  in  NH^CKplus  2H20).  Very  sim¬ 
ilar  analytical  data  were  obtained  by  Kurnakow,  Luschnaia,  and  Kusnetzow 
(1937),  but  these  authors  reported  that,  in  addition,  the  compound  2:1:2 
was  formed.  They  based  their  claim  on  relatively  little  data,  and  it 
seems  inconclusive  on  this  point.  Benrath  and  Neuman,  (1939)  found  nei¬ 
ther  the  solid  solution  nor  the  double  salt  at  250  ,  and  report  the  sys¬ 
tem  to  be  simple . 


At  6o°  Clendinnen  (Vol.  I,  p.  412)  found  that  the  compound  2:1:2  was 
stable  as  a  pure  solid  phase  in  contact  with  solutions  containing  11-17% 
NH  Cl.  Solutions  containing  more  or  less  NHUC1  were  in  equilibrium  with 
solid  solutions .  4 


Kurnakow,  Luschnaia,  and  Kusnetzow  studied  the  system  at  50°  and  found 
closely  agreeing  results.  In  addition,  they  found  that  pure  CoCl  -2H  0 
existed  in  equilibrium  with  a  range  of  solution  compositions,  and2that 
it  saturated  an  invariant  solution  with  one  of  the  solid  solutions. 

This  explained  the  rather  sharp  change  in  slope  also  found  in  Clendinnen 's 
solubility  curve,  which  had  not  been  interpreted  by  him. 


Benrath  and  Neumann  studied  the  system  at  12  temperatures  above  25°, 
including  50°  ,  and  although  their  analytical  data  agrees  in  part  with' 
those  of  Kurnakow,  etal. ,  their  interpretation  is  quite  different  Thev 
were  apparently  unaware  of  the  results  of  Kurnakow,  etal. 

Kn!nnwh^°U?  1  he  same  four  segments  of  the  solubility  curve  which 
Kurnakow  had  described  as  the  saturation  curves  of  the  phases':  (1)  Solid 

(  A2  2NH4C?\CoC12 '2H20  (3)  Solid  Solution  (4)  CoCl'2H  0 

1  Instead  of  a  solid  solution  of  CoCl2  in  NH„C1  (found  by  all  other 
wor  ers)  Benrath,  using  the  method  of  wet  residues,  found  only  pure 

formed  r°n’  °  t0  75°  •  At  100°’  SOme  solid  solution  was 

as  pure  phases  Part  of  h-  component,  and  do  not  exist 

J.U  alonPg  ^  *■«“■“* 

(4>  Both  investigators  found  CoCl2-2H20  to  exist. 


Co 
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Cl 


CoCl2  +  NH4C1  +  H20  AT  o°,  250,  50° 

The  data  at  o°  are  those  of  Benrath  and  Neumann,  (1939)  and  at  25°  and 
50°  of  Kurnakow,  Luschnaia,  and  Kusnetzow,  (1937): 


Saturated  Solution 


Wet  Residue 


X - 

Density 

Wt .  % NH4C1 

Wt.%CoCl2  Wt.%NH4Cl 

Results  at  o° 

Wt .  %CoCl2 

Solid  Phase 

- 

1  -49 

30.6 

0.31 

52.0 

CoCl  -6H  0 

- 

4-37 

29.4 

0.34 

S3  .2 

- 

7.42 

28.0 

2 .02 

52 .0 

II 

- 

7-35 

27  .8 

23  -5 

39-3 

CoCl0'6H00  +  NH„C1 

- 

7.27 

27.9 

81 .4 

6.57 

ft  ^ 

- 

8.71 

22  .5 

85.5 

3  -37 

NH4C1 

- 

13  .89 

13  -43 

90.8 

l  -45 

It 

- 

18.43 

6.01 

90.7 

0.86 

It 

- 

21  .7 

1  -75 

91 .0 

0.71 

- 

22 .0 

1  .06 

88.3 

0.38 

ft 

Results  at  25c 


- 

28.5'0 

- 

100.00 

- 

1.111  . 

25  .65 

3  -89 

99.60 

0.27 

1  .142 

22 .90 

7-34 

99-51 

0.51 

1 .187 

19.51 

12.76 

93-89 

1 .54 

1 .223 

17.46 

16.36 

89.19 

3  .42 

1 .248 

16.03 

18.94 

95.18 

3  -40 

1 .304 

13  -54 

24  .17 

84 .18 

9-27 

1 .331 

13-01 

26 . 02 

76.02 

17.02 

1 .364 

11  .85 

28.57 

71  .36 

22  .50 

1 .381 

11  .20 

30.18 

68.44 

23  .66 

1 .380 

11 .32 

30.71 

68.86 

24 .03 

1 .389 

10.91 

31  -50 

66.58 

26 .41 

1 .405 

10.64 

32 .33 

50.67 

29.88 

1 .416 

9.52 

32.96 

33  -59 

36.35 

1 .403 

9.42 

32.38 

33-6i 

42.91 

1 .415 

9.46 

32 .30 

40.44 

46.43 

1 .425 

7.64 

34  -49 

18.40 

48.71 

1 .430 

7.70 

34.36 

16.79 

49-94 

1 .423 

5.19 

35-01 

0.28 

55-27 

- 

36.O 

— 

55-00 

NFLC1 

S.S.  of  NH  Cl+CcCy 
"  2^0  (<*) 


S.S.oC  +  2:1:2 

It 

2'.i:2 


2:1:2  +  CoCl, 


•6H20 


CoCL 


•6H20 


Results  at  50° 


- 

30.50 

- 

100.00 

1  .128 

30.14 

5-34 

99.61 

0.35 

1  .272 

21  .26 

20.63 

85  -28 

9.06 

18.66 

26  .46 

71  -93 

22 .62 

1  .376 

16.56 

30.10 

58.98 

30.49 

l  .393 

15.66 

31  -5i 

56.05 

35  -62 

1  .401 

13  -41 

32  .24 

35-51 

45.90 

l  .426 

11.71 

34  -23 

37-53 

47  -34 

1  -423 

12.57 

34  *44 

38.40 

48.50 

1  .485 

9.16 

39-31 

35.11 

40.12 

l  .471 

10.16 

37.76 

36.78 

39.41 

1  .503 

8.31 

40.81 

28.88 

52.14 

NH  Cl 

Solid  Solution  « 

It 


2:1 :2 

m 

n 

11 

11 


Solid  Solution/3 


1 67 


COBALT 


Saturated  Solution 

Wet  Residue 

Solid  Fhase 

Density 

Wt .  %  NH^Cl 

Wt.SCoCTj 

Wt.%NH4Cl 

Wt .  z&CoCLj 

Results 

at  50°  (Con 

. ) 

1 .525 

7 .28 

42  .17 

29.69 

55-76 

Solid  Solution 

1 .530 

7.11 

42 .16 

27  .24 

57.07 

1 .562 

4.76 

44-74 

22  .67 

59.99 

1  -571 

4  -53 

45-79 

22 .74 

61  .06 

1  <597 

2 .92 

47-88 

12  .49 

64.99  s 

.S.  (3  +  CoCl2-2H. 

1  .606 

2.88 

48.14 

8.94 

68.93 

- 

3  .28 

46 . 70 

2  .21 

60.10 

CoC12‘2H20 

- 

- 

48.OO 

78.00 

II 

2:1:2  =  2NH4C1-CoC12-2H20 


EQUILIBRIUM  IN  THE  SYSTEM  COBALT  CHLORIDE  -  FOTASSIUM  CHLORIDE  -WATER 

(Benrath  and  Ritter,  1939) 

Gins.  per  100  gins  .  Gms  .  per  100  gins  . 

Saturated  Solution  Wet  Residue  Solid  Fhase 


C°C12 

KC1 

CoCl2 

KC1 

Results 

c*> 

r* 

O 

0 

3-95 

18.58 

0.71 

78.0 

KC1 

12  .60 

12.33 

- 

- 

II 

16.05 

1 0 .22 

3  .28 

82 .4 

II 

28 .4 

5  -44 

35.6 

8.06 

KC1  +  CoC12-6H20 

Results 

at  38° 

39-3 

4 .00 

- 

- 

CoCl  "6H_0 

40.2 

6.92 

51  -9 

9.95 

2 

40.0 

8.60 

44  -5 

14.30 

KC1  +  CoCl  ‘6H_0 

33-8 

9.55 

8.41 

77-0 

KC12  2 

25.5 

12  .46 

7.10 

75.9 

II 

15.3 

17.52 

3.65 

80.7 

II 

7.67 

22 .9 

1  -17 

86.7 

ll 

Results  at  50° 


3  .71 

26.9 

- 

- 

KC1 

11  -95 

20.8 

2 .14 

86.7 

II 

28.9 

12  .52 

5.8s 

82 .8 

II 

34.1 

11 .92 

5-53 

86 .4 

II 

38.6 

11 .12 

7-03 

53  .3 

II 

41  .1 

40.5 

12  .25 

12 .82 

11  .19 
39-6 

49-0 

44 .0 

KC1  +  S.S. 

II 

45-9 

47.0 

6.39 

5.16 

39-5 

49-1 

17.50- 
4  .26 

S.S. 

S.S.  +  CoCl  -4h  0 

47*9 

46.9 

3  -34 
2.45 

50.3 

62  .5 

Trace 

II 

CoC12-4H20 

II  ^ 

Co 


COBALT 
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Cl 


Gms .  per  100  gms . 
Saturated  Solution 


CoCl2  KC1 


Gms.  per  100  gms. 
Wet  Residue 


CoCl2  KCl 


Solid  phase 


15.2 

18 .65 

30.4 

12  .25 

36  .2 

12  .39 

40.7 

12  .56 

42  .6 

10.6l 

45-1 

7-70 

45-2 

7.55 

46 .5 

6 .01 

47.0 

5  -20 

46.8 

4-95 

47  .3 

0.50 

Results  at  510 


2 .92 

86.5 

4  -38 

88.4 

1  -53 

94.6 

31  -8 

53-8 

56 .4 

24  -1 

57.9 

21  .5 

52 .6 

22  .2 

58.6 

14  -31 

61 .4 

6.95 

63  -4 

Trace 

62 .0 

II 

Results  at 

75° 

KCl 


KCl  +  S.S. 
S.S. 


S.S.  +  CoCl  -4H20 
CoC12-4H20 


2  .87 

30.8 

- 

7 .81 

27  .5 

~~ 

22  .9 

20  .2 

4 . 80 

29.6 

17.65 

8.12 

35-7 

20.6 

7.98 

37-2 

19.5 

7.80 

38.0 

23 .1 

6.78 

40.9 

22 .9 

41  .0 

40.4 

28 .1 

39-2 

41  -4 

23 .1 

48.8 

43  -3 

19.30 

51  .6 

43  -5 

l6.00 

52.5 

44.6 

15  -27 

54-5 

45  -8 

11  .85 

56.3 

48.0 

8.l8 

56 .0 

49.O 

5-92 

59-9 

50.1 

1.19 

72 .9 

Results  at 

KCl 

II 


84 . 0 

II 

78.4 

II 

83.3 

II 

84  .1 

II 

88.6 

II 

38.6 

KCl  +  S.S. 

47  -4 

34-8 

S.S. 

24  -8 

II 

27  -4 

22 .7 

19.62 

II 

13  .20 

7  -40 

S.S.  +  CoCl  -2H 

Trace 

CoC12-2H20 

99-5° 


7.58 
IS  -80 
21  .4 
29  *2 

28.5 

32.9 

36.7 

40.5 
41  -4 
43-0 
44  -6 
47.O 
49.O 

50.6 
49.I 
51  -I 
51  -4 


30.8 

28.8 

27.6 
25-1 

27 .8 
27  .9 

28.6 
36.1 
31  -5 
32.4 
26  .4 
17-95 
11  .74 

7.00 
4-90 
3  -24 

2 .85 


2  .39 
2 .78 
5.86 
5-77 
4-83 
7.00 
21  .9 
25-7 
43  -2 

49.2 

51 .1 

58.9 

64.9 
65  -1 

74.1 

66.3 
69-9 

S.S.  =  Solid 


Data  are  also  given  for  the  system 
Water  at  various  temperatures. 


81 .6 
92 .0 
82  .5 
87  .2 
89-3 
86.0 
59-9 

63.7 
50.4 

35-9 
26 .1 
16.08 
10.45 
3  -96 
Trace 
1  .48 
0.69 


KCl 


II 

ft 

»l 

KCl  +  S.S. 

KCl  (Blue )  +  S.S. 
S.S. 

II 

II 

II 

S.S.  +  CoCl  ‘2H20 
COC1--2H-0 

2n  2 

II 


Solution 

CoCl2  +  k2so4^=^  CoS04  +  k2ci2 


in 


169 
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Co 


EQUILIBRIUM  IN  THE  SYSTEM  COBALT  CHLORIDE  -COBALT  SULFATE  WATER 

(Benrath  and  Ritter,  1939) 


Gms .  per  100 
gms .  Sat .  Sol . 

Solid  phase 

t° 

Gms.  per  100 
gms .  Sat .  Sol . 

Solid  phase 

W2 

CcS04' 

CcC^ 

CcS04 

29-4 

4.03  CcSO 

•7H,0+  CoCV6H,0 

50 

21 .8 

13-18 

ccso4-h2o 

28.9 

2.53 

11 

34-9 

5.18 

II 

•H,0 

4hJd 

+H_0 

19-50 
12.4O 
11-53 
3  -13 

4.96 

8.43 

8.74 

16.00 

Cc60  -7^0 

Ml 

M 

II 

5i 

35'- 7 
43-4 
45-0 
43-9 

6.65  CcSO  -6IL0+ Cc60 
3.89  CcSql-fLO+CoCL- 
2.80  CoCl2-4H20 

3 .89  CoSO(i  -FL,0+  CoCl2 ' 

37.4 

3-70 

CcClo-6R,0 

63-5 

7.20 

20.2  CcSU„  ‘68,0+  CcSUa 

%0 

36.4 

4 . 70  CoCl2 

•6H,0+ CcSO,, -6R,0 

75 

1-35 

34-5 

Cc604'H20 

36.3 

4-85 

II 

9.03 

25.9 

It 

32.8 

7-33 

CcSO,,  -611,0 

12.79 

20.3 

II 

30.4 

7.25 

Ml 

18.45 

15-70 

28 .2 

7.52 

II 

20.0 

13-00 

25  -4 

9.25 

II 

20.8 

6-43 

ll 

21  .8 

10.56 

II 

41  .5 

3-40 

20.2 

12.26 

II 

43-1 

2.53 

II 

21 .9 

11 .28 

II 

50.2 

2.18  CoCl, -2iL,0+  CcSO,, 

%0 

17.71 

13.64 

47-6 

2.56 

II 

13-91 

17.11  Cc604 

•6R,0+ CoSO„ -711,0 

48.2 

1.75 

CoCl,  -2fL0 

10.24 

18.99 

CcS04-7H20 

99-5 

52 .6 

0.48  CoCL, '2R3O+  CoSO„ 

8.72 

21 .2 

50.8 

1 .82 

If 

3-97 

26.9 

It 

49-2 

4.30 

It 

6.18 

26.9 

CoSO„  -6Ho0 

39-0 

2.37 

CoSO  -H-0 

6.79 

26 .2 

Ml 

26.0 

5.85 

II 

12.95 

19.80 

II 

30.1 

4-39 

It 

22.3 

13-60 

II 

23.2 

7.46 

II 

32.3 

8.69 

II 

12 .21 

15.58 

II 

32.9 

9.36  CcSO 

•611,0+  CcSO,,  -R,0 

6.47 

20.4 

II 

39:7 

5-95 

5-57 

21 .4 

II 

43-5 

6.09  CcSO 

•6R,0+ CcCl., -4U,0 

2.82 

26.8 

It 

43-3 

6.35 

SOLUBILITY  OF  COBALT  (ous)  CHLORIDE  IN  VARIOUS  ORGANIC  SOLVENTS  AT  250 

(Garwin  and  Hixson,  1949) 


Solvent 


Gms.  CoCl2 

per  100  gms.  Solvent 

Sat.  Sol. 


Gms.  CoCl2 
per  100  gms 
Sat.  Sol. 


n-Butyl  Alcohol 
n-Amyl  Alcohol 
2 -Met hy l-4-Butanol 
n -Hexyl 

2-Ethyl-i -Butanol 
2-Ethyl-i -Hexanol 
Capryl-2-Octanol ; 

"Commercial" 

"Ketone  Free" 
Ethyl  Acetate 
Iso  Propyl  Acetate 
Iso  Valeric  Acid 
Benzaldehyde 
Furfural 


34-6  Methyl  Ethyl  Ketone 

32.2  Methyl  n-propyl  Ketone 

29.2  Methyl  Iso  Butyl  Ketone 
29.0  Diethyl  Ketone 

27.3  Di iso  Propyl  Ketone 

26.2  Acetophenone 
Ethyl  Ether 

21 .3  Iso  Propyl  Ether 

22.4  n-Heptane 
a .08  Benzene 

0.93  Nitro  Methane 
2.3  Nitrobenzene 
0.29  Ethylene  Dichloride 
0.06  Chlorobenzene 


The  anhydrous  salt  was  used 
Chloride  in  the  same  solvents 


throughout.  The  solubility  of 
is  listed  on  p.492. 


2.13 
1  .20 
0.41 
•53 
•52 
•33 
•  021 
•  01 
.04 
.  02 
•  01 
.02 
•  00 
•02 

Nickel 


Cl 


Co 


COBALT 
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Cl 


DISTRIBUTION  OF  COBALTOUS  CHLORIDE  BETWEEN 
CAFRYL  ALCOHOL  AND  WATER  AT  25 0 

(Garwin  and  Hixson,  1949) 


Results  are  also  given  for  mixtures  of  CoCl2  +  NiCl,, 


Aqueous  phase 
Wt.  %  NiCl2 

3"5-6 

33-2 

30.7 

27.6 


Alcohol  Fhase 
Wt .  *  CoCl2 

0.0669 

.0400 

.0297 

.0097 


DISTRIBUTION  OF  COBALT  CHLORIDE  BETWEEN  CAFRYL  ALCOHOL  AND  WATER 
AT  2s0  IN  THE  PRESENCE  OF  HYDROCHLORIC  ACID 

(Garwin  and  Hixson,  1949a) 


In  each 

experiment  the 

aqueous 

phase  contained 

9-13  wt .  % 

CoCl_.  E 

are  also 

given  for  the  distributions  in  the  presence  of  CaCl2,  NiCl2 

mixtures 

of 

NiCl2  +  CaCl2 

Wt .  %  Total 

K  Co 

K  HC1 

Wt .  %  Total 

K  Co 

K  HC1 

Cl  in  Aqueous 

Ale . 

Ale . 

Cl  in  Aqueous 

Ale . 

Ale . 

Phase 

Aq. 

Aq  . 

Phase 

Aq. 

Aq  . 

9-7 

0.29  x  io"3 

0.112 

24-5 

1 .76  X  10_1 

.422 

12 .1 

•  66  " 

.202 

25 .6 

2.40  " 

•425 

14-0 

1  -So  " 

.282 

26  .4 

2.94  " 

•425 

15-3 

2.23  " 

.329 

26 . 7 

3.26  " 

•435 

16.4 

5-06  » 

•364 

27-2 

3.40  " 

•430 

17-5 

8.3S  " 

•395 

27.7 

3  -43  " 

•447 

19.1 

1 .68  x 10  2 

.398 

28.1 

3.82  " 

•448 

20.1 

3.06  " 

.400 

29.1 

4.15 

•444 

21 .4 

5.48  " 

.416 

31  -3 

4-93 

.448 

22 .0 

7-15 

.410 

31  -6 

4 . 92  " 

.460 

23-0 

1 .10  x  10'1 

•424 

One  liter  of  a  saturated  solution  of  CoC12,6H20  in 
Sgms .  CoC12-6H20  at  25°  (Trimble,  19411- 


furfural  contains 


At  o°,  100  cc  of  a  mixture  of  equal  volumes  of 
ted  with  HC1  will  dissolve  7-7  .  of  CoCl2.  - 


H20  +  (C2HS )20  satura- 
Fischer  and  Seidel,  1941- 


COBALT  Choline  CHLORIDE  (CH3 )2NC1C2H4CH ‘CoCl2 

0.1  gms .  are  dissolved  in  100  ml-  of  solution 
ature  .  (Seaman,  Hugonet ,  and  Leibmann,  1949>- 


in  water  at  room  temper- 
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Co 


COBALT  AMMINES 


NH 


COBALT  HEXAMMINE  FLUORIDE  [Co(NH3  >6]F3 
SOLUBILITY  IN  WATER 


(Litvinov,  1940) 

t  0 

Gms .  [Co(NH3 

L 

per  Liter  Sat 

.  Sol 

20 

0.596 

40 

1 .882 

60 

2 .712 

80 

3  -370 

1  00 

3  -629 

AQUO-COBALT  PENTAMMINE  FLUORIDE  [ColNIL  )5H20]F3 
SOLUBILITY  IN  WATER 

(litvinoY,  1940) 

0  Gms.  [Co(NH3  >5H20]F3 
per  Liter  Sat .  Sol . 


18 

5  -890 

40 

13  -323 

75 

25  .332 

100 

34-443 

Hexammine  Cobaltic  Iodate  Trihydrate  [Co(NH3 )^j  (I03 )3 '3H20 
Chloropentammi ne  Cobaltic  Iodate  [Co(NH3  )  ^.C  lj  ( I03  ) 

Oxalato  Tetrammine  Cobaltic  Iodate  Monohydrate  [Co(NH3  )4C20J+]  ( I0-, ),  'H20 
Chioropentammine  Cobaltic  Chloride  [Co(NH3  )5C1]C13 
Chloropentammine  Cobaltic  Oxalate  [Co(NH3  l^CljC^O^ 

SOLUBILITIES  IN  WATER,  UREA,  AND  DIOXANE  SOLUTIONS  AT  180 

(Pedersen,  19411 

Mols .  x i q3  of  Salt  per  Liter  of  Saturated  Solution 


Mols .  Urea  or  A  B  C 

Dioxane  per  x ^  _ _ ^ _ 

Liter  of  Solvent  Urea  Dioxane  Urea  Dioxane  Urea 


D 


Urea  Dioxane 


E 

Urea 


.0 

3.880 

3  .889 

.2 

3  -509 

•25 

4.133 

- 

•3 

- 

•333 

- 

- 

•4 

3.161 

3-79  3 • 760  8.215 

3-94 

3.4OO 


4.10 


16.97  16.97  0.745 

•795 

17.72  15.66 


•5  4-394 

- 

- 

.6 

2.836 

4  .26 

.667 

- 

_ 

•75  4-662 

- 

_ 

.8 

2.538 

4  .42 

1.0  4-934 

2  .272 

4-59 

[Co(NH3  >6] ( I03  )3  • 

3h2o 

B  =  [Co 

1 103  >3  H2°  D=[Co(NH3)5C1]C13 


3-070  9.02 


2.772 
2  .467 


9.86 


(NH 


18.50  14.38 


19.21  13.15 


•  852 


•941 


3>5C1](I03)3  C=[Co(NH3)4C204]  - 


E  =  [Co(NH3)5C1]C204 


CORALT 
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The  solubility  of  the  Croceo  Salt  TetranitrodiammincCobalt iate  in  solu¬ 
tions  of  the  corresponding  Lento  Salt  and  NaCl  at  18°  is  given  by  Bron- 
sted  and  Williams,  1928. 


CARBAMATO  PENTAMMINO  COBALT  BROMIDE  [Co(NH, L (OCONH  )]Br 

3  5  2  2 

At  200,  22.91  gms.  are  dissolved  in  100  ml.  of  saturated  solution  in 
Water . 


CARBAMATO  PENTAMMINO  COBALT  IODIDE  [Co(NH,  )e (0C0NHo  )]  I0 

3  5  2  2 

At  20°,  8.63  gms.  are  dissolved  in  100  ml.  of  saturated  solution  in 
Water . 


CARBAMATO  PENTAMMINO  COBALT  NITRATE  [Co(NH3 )$ (OCONH2  )]  (N03  >2 

At  200,  2.555  gros .  are  dissolved  in  100  ml.  of  saturated  solution  in 
Water . 


CARRAMATO  PENTAMMINO  COBALT  SULFATE  MONOHYDRATE  [Co(NH3 (OCONR2  )]S04 -H20 

At  200,  7.00  gms .  are  dissolved  in  100  ml.  of  saturated  solution  in 
Water . 


CARBAMATO  PENTAMMINO  CORALT  DITHIONATE  [Co(NH3  )$  (OCONH2  )]S206 

At  200,  0.0182  gms.  are  dissolved  in  100  ml.  of  saturated  solution  in 
Wdt6r  • 

(All  above  )  -  Linhard  and  Flygare ,  1943 


COBALT  OXIDE  CoO 

The  system  CoO  +  Rh203  was  studied  at  1050°  by  Schenck  and  Finkener 
(1943  >  • 

Rigamonti  (1946)  studied  the  system  CoO  +  ZnO  at  900°  with  X-Rays. 


COBALT  HYDROXIDE  Co(OH)2 

Oka,  1940  found  the  solubility  to  be  1.4X10'5  moles  per  liter  by  po- 
tentiometric  titration. 


Nasanen ,  1943  found  the  thermodynamic 
10-15  by  potentiometric  determinations 


solubility  product  to  be  1.3  x 
in  potassium  Chloride  Solutions. 
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EQUILIBRIUM  IN  THE  SYSTEM  COBALT  OXIDE -COBALT  SULFATE  -  WATER  AT  180 

(Gromov,  1948) 


CoSO 

Wt.  % 

Co  gms . 
per  Liter 

Density 

PH 

Solid  Fhase 

24 .8 

11  -7 

120.1 

50.2 

1  .278 

1  .130 

6 .60 
6.99 

CoO ‘CoSO  • pH,0  +  CoS04 • 7H20 
Co04CoS04-  H20 

'  6.7 

27-4 

1 .073 

7.10 

2  .48 

9.7 

1  .030 

7  .26 

1  .47 

5.7 

1  .019 

7-34 

0.91 

3  -5 

1 .015 

7.38 

II 

0.52 

2.0 

1  .010 

7  -49 

" 

0.0 

0.0 

1  .000 

8.5 

Co(0H)2, 

COBALT  SULFIDE  CoS 

Kapustinsky,  1940  calculated  the  solubility  product  of  Cobalt  Sulfide 
from  free  energy  data,  and  found  it  to  be  3.1  x  io~23.  The  calculated 
solubilities  at  various  pH  values  are  as  follows: 

PH  3  5  7  9  11 

Moles  Cc6  per  liter  5.4x10“^  5.4x10“^  7.7x10“®  5.6xio“9  5.6xio“10 

Donges ,  1947  determined  the  solubility  of  Cobalt  Sulfide  as  a  function 
of  the  method  of  washing,  time  of  exposure  to  air,  and  reagents  used. 

The  system  Co  +  S  and  the  system  CoS  +  NiS  were  studied  by  Schenck  and 
von  der  Forst  (1942). 

The  reaction  of  CoS  +  Cu20  at  700°  was  studied  by  Schenck  and  Keuth, 
1940. 


COBALT  SULFATE  CoSO^ 


SOLUBILITY  IN  WATER 

(Benrath,  1941) 


Gms.  CoSO  per  Solid 
100  giTB.  Sat  .  Sol.  Fhase 


Gms.  CoS04  per  Solid 
100  gns.  Sat  .  Sol.  Fhase 


115 

135 

153 

170 


47 

45 

41  -5 
37  .2 


coso4-h2o 


18s 

205 

205 

205 


30 

20 

10 

5 


coso4-h2o 


Rohmer  (1938)  studied  part  of  the  svstem  CoSO  _  p  on  n  n  • 
to  determine  which  hydrates  were  stable  at  niff4  ^2^4  ~  ^2®  ]n  order 
64.2°,  he  found  only  h  1  d'fferent  temperatures.  Above  • 


Co 


CORALT 
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EQUILIBRIUM  IN  THE  SYSTEM  COBALT  SULFATE  -  POTASSIUM  SULFATE  - 
WATER  AT  VARIOUS  TEMPERATURES 

(Benrath  and  Ritter,  1939) 

These  data  supplement  those  of  Benrath  (Vol.  I,  p.  435)  at  other  tem¬ 
peratures.  Many  more  points  are  given  in  the  original  paper. 


t° 

Gms 

.  per  100  gms . 

Sat .  Sol . 

Solid  phase 

CoS04 

k2so4 

0 

1  .32 

7.90 

K  S0U  +  1:1:6 

3  -83 

3  •  81 

1.1:6 

38 

21 .0 

1  .66 

1:1:6  +  CoSO  ,7H20 

4-70 

13  -31 

K2S04  +  1:1:6 

15-75 

6.71 

1:1:6 

31  -o 

3  -8 

1:1:6  +  CoSO  -7H20 

SO 

6.80 

14  -36 

K_SOu  +  1:1:6 

10.32 

12 .01 

1:1:6 

33  -3 

3  -5 

1:1:6  +  CoSO  -6H20 

75 

13  -51 

17.63 

17.90 

14  -SO 

K2804  +  1:1:6 
1:1:6 

34  -5 

7-32 

1:1:6  +  CoSO  -h2o 

90 

29.4 

12.80 

96 

22  .4 

18.55 

K2SO„  +  1:1:6 

24 .4 

16.57 

1:1:6 

27-9 

14  -95 

1:1:6+  CoSO  -h2o 

99-5 

22  .6 

18.50 

K2SO  +  1 :i :4 

24.9 

17.75 

1  :i  :4 

25  .6 

17.50 

1:1:4  +  CoS04-H20 

1:6  = 

K2S04-CoS04-6H2C 

1  :i  :4  = 

K2S04-CoS04-4H20 

SO  COBALT  Potassium  SULFATE  CoS04 ■ K2S04 -6H20 

At  250,  Hill,  Durham,  and  Ricci  (1940)  found  the  solubility  to  be 
13.65  gms .  of  anhydrous  salt  per  100  gms .  of  saturated  solution  (Density 
=  1.128,  Molarity  =  0.4679)- 


EQUILIBRIUM  IN  THE  SYSTEM  COBALT  POTASSIUM  SULFATE  - 
COPPER  POTASSIUM  SULFATE  -WATER  AT  250 

(Hill,  Dorham,  and  Ricci,  1940) 

Each  point  is  the  average  of  two  closely  agreeing  results,  one  of  which 
was  obtained  by  dissolving  the  Cobalt  Salt  completely  before  adding  the 
Copper  Salt,  and  the  second  of  which  was  obtained  by  reversing  the  order 
of  addition  of  the  salts.  The  solid  solutions  are  of  Roozeboom's  Type  I. 


Saturated  Solution 


CoK2(S04)2 

Wt.  %CuK2(SOt 

13.65 

0.0 

11 .73 

1 .318 

9-72 

2.963 

7 .62 

4  .61 

5  -38 

6  .29 

2 .917 

8.21 

0.0 

10.35 

Solid  phase 


Wt .  %CoK2(S04)2  Wt. 

%  CuK2C 

— 

63 .13 

12 .13 

48.45 

26.96 

34  -40 

41  .00 

21  .85 

53  .65 

10.07 

65.48 
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COBALT  SELENATE  CoSeO^ 


SOLUBILITY  OF  COBALT  SELENATE  IN  WATER 


(Klein,  1940) 

t° 

Density 

Gms .  CoSeO^ 
1 00  gms  .  Sat . 

per  Gms .  CoSeCL  per 
Sol.  ioogms.fl20 

Solid  phase 

-1 .7 

1 .1705 

15  -40 

18.20 

Ice 

-3  -5 

1 .2764 

23  .47 

30.66 

(I 

-6.4 

- 

30.25 

43  -37 

Ice  +  CoSeCL  *  7H. 

0 

1 .4255 

31  -95 

46.95 

CoSe04’7H20 

10 

1 .4690 

34-69 

53  .11 

11 

15 

1 .4786 

35  .48 

54-99 

CoSe04-6H20 

21 .6 

1 .4911 

36.12 

56.54 

II 

26 

1 -4958 

36.39 

57  .20 

fl 

30 

1 .5050 

36.80 

58.60 

II 

*52  .2 

1 .541a 

39-72 

65  .89 

11 

*70 

1 .5722 

41  .48 

70.88 

II 

*30 

1 .5100 

37.42 

59-79 

CoSeO^ -4H20 

40 

1 .5104 

37.54 

60.10 

II 

50 

1 .5113 

37-72 

60.56 

II 

*60 

1 .5118 

37-97 

61  .05 

II 

*80 

1 .3978 

32.73 

48.66 

CoSeO  'HO 

84-5 

1 .3250 

28.37 

39.6i 

114  2 

90 

1 .2505 

23  -94 

31  -47 

II 

95 

1 .1992 

20  .44 

27.79 

11 

100 

1 . 1 622 

17.98 

21  .92 

II 

* 

Indicates 

Metastable 

CHROMIUM  Cr 

The  systems  Cr  +  As ,  Cr  +  S ,  Cr  +  Se ,  and  Cr  +  Te  were  studied  magnet¬ 
ically  by  Haraldsen  and  Nygaard  (1939). 


CHROMIUM  CHLORIDE  CrCl3 

A  mixture  of  equal  volumes  of  Diethyl  Ether  and  Water  at  o°  when  sat- 
urated  with  HCl  will  dissolve  0.03  gms.  Green  CrCl7  or  0.0057  gms  .  Vio¬ 
let  LrLl3  in  100  cc  of  the  mixture.  Fischer  and  Seidel  (1941). 


CHROMIC  NITRATE  CrlNO^ 

Smith,  1945  determined  the  solubility  in  water  at  25°  and  found; 


From  Undersat urat ion ; 
From  Supersaturation; 

Average ; 


44.95  gms.  per  100  gms.  Sat.  Sol. 

44.71  "  »  n  n  11  ,1 

44 . 83  "  "  "  I'  11  n 


Analyses  were 
titration.  The 


made  by  oxidation  of  Chromium  tq  Chromate 
solid  phase  was  Cr(N0  )  -gH  0. 

J  3  2 


and 


iodometr  ic' 


Cr 


CHROMIUM 
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OH  CHROMOUS  HYDROXIDE  Cr(OH)2 

Hume  and  Stone  (1941)  found  that  a  basic  salt  precipitated  from  a  sol- 
mV?"  CrC12  at  5-8.  Using  a  method  similar  to  that  of  Britton 
(Vol.  I,  p.  446),  and  assuming  the  precipitate  to  be  CrlOHU,  the  solu¬ 
bility  product  was  found  to  be  5x  io-19.  Upon  addition  of  equivalent 
quantities  of  acid  and  base  to  precipitate  Cr(OH)  ,  the  observed  Ksp  was 
1  x  10  ,  but  the  authors  point  out  that  although  these  values  may  be  of 

practical  importance,  the  existence  of  various  basic  salts  in  the  pre¬ 
cipitate  makes  an  exact  interpretation  impossible. 


0  CHROMIC  OXIDE  Cr0CL 

As  part  of  a  study  of  the  system  CrO  +  ZnO,  Huttig  and  Theimer  (1941) 
determined  the  solubility  of  Cr203  in  dilute  HC1  and  H2S0  after  the  ox¬ 
ide  had  been  heated  to  various  temperatures. 

The  following  systems  have  been  investigated: 

Cr2C>3+  NiO  (1:1  compound)  Thomassen  (1940) 

Cr2°3+  NiO+  Zr02  (by  X-Rays)  Milligan  and  Watt  (1948) 

Cr203 +  Fe203  (as  gels)  Milligan  and  Merten  (1947) 

Cr203 +  Cu20  Schenck  and  Keuth  (1940) 


OH  CHROMIUM  HYDROXIDE  Cr (OH >3 

Oka,  1940  found  the  solubility  to  be  1.2X10-8  moles  per  liter  by  po- 
tentiometric  titration. 


SO 


CHROMIUM  Ammonium  SULFATE  CrNR^(S04)2 

EQUILIBRIUM  IN  THE  SYSTEMS 

CHROMIUM  AMMONIUM  SULFATE  -IRON  AMMONIUM  SULFATE  -WATER  AND 
CHROMIUM  AMMONIUM  SULFATE  -  ALUMINUM  AMMONIUM  SULFATE  -  WATER  AT  250 

(Smith  and  Lennox,  1948) 

Each  pair  of  alums  exhibits  continuous  solid  solutions  of  Roozeboom's 
Type  I.  Each  point  was  established  by  duplicate  determinations,  in 
which  the  order  of  addition  of  the  salts  was  reversed.  The  solid  solu¬ 
tions  contain  12  molecules  of  water  per  mol.  of  salts. 


Saturated  Solution 


Solid  phase 


Wt .  %  CrNH4(S04)2 

0.0 
0.332 
0.745 
1  .153 
1  .788 
2 .692 
4  -546 
7  .402 
10.30 
13.66 


Wt.  %  FeNH4<S04)2 

31  -20 
29-55 
28.71 
27-58 
25  .62 
23  .29 
19-02 
12 .09 
6 .081 
0.0 


Wt.  %  CrNH4lS04)2 

0.0 
3  -789 
7.992 
ll  -45 
17-26 
23  -55 
33  -39 
44  .26 
49.68 
54.81 


Wt.  %  FeNH4(S04)2 

55-17 
50.46 
47-13 
41  .21 

37-20 
31  -34 
20.l8 
10.39 
4  .562 
0.0 
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Saturated 

Wt.  %  CrNH4(S04>2 

o.o 
2 .761 
5-318 
8.00 
10.19 
11.98 

13.66 


Solution 

wt.  %  ainh4iso4)2 
6.15 

4.826 
3  -478 

2  .374 
0.967 
0.61  0 
0.0 


Solid 

Wt.  %  CrNH4lS04>2 

0.0 
6  .44 
15-67 
25-94 
37-14 
43-99 
54.81 


phase 

Wt.  %  A1NH4(S04)2 

52.31 
46 .27 
37-05 
27-31 
19.61 
8.99 
0.0 


CESIUM  BROMIDE  CsBr 

THE  TERNARY  SYSTEMS  CESIUM  BROMIDE  -  IODINE  -  TOLUENE  AND 
CESIUM  BROMIDE  -  IODINE  -  BENZENE  AT  6° 

(Foote  and  Fleischer,  1940) 


CsBr  -  I2  -  Toluene 

N 


CsBr  -  I_  -  Benzene 


Gms.  I  per  100 
gms.  Sat.  Sol. 

0.98 
1  -51 
9.63 
10.36 


Solid  phase 


CsBr  +  CsBrI2 
CsBrI2 

It 

CsBrI2  +  I2 


Gms .  I  per  100 
gms.  Sat.  Sol. 

0.82 
1  -43 
5 .82 
7-74 

8.69 


Solid  phase 

CsBr  +  CsBrI2 
CsBrI, 

.1  ^ 

II 

CsBr!2  +  I2 


Reactions  between  the  dry  salts  below  their  melting  points  have  been 
studied  by  Link  and  Wood,  1940  for  the  following: 


CsBr  +  LiF 
CsBr  +  LiCl 
CsBr  +  NaF 


CsBr  +  Li  I 
CsBr  +  KF 
CsBr  +  RbF 
CsBr  +  KC1 


Br 


The  equilibrium  concentrations  of  the  salts  in  the  reaction  CsBr  +  KC1 
CsCl  +  KBr  at  400°  and  477°  were  determined  by  Vogt  and  Wood  (1944). 
The  concentrations  were  found  by  means  of  X-Rays. 


CESIUM  D I P ICRYLAM I  NATE  Cs[ (N02 >3C6H2NHC6H2 <N02  )3] 

SOLUBILITY  IN  WATER 

(Treadwell  and  Hepenstrick,  1949) 

20°  176  Mg.  per  liter 

250  257 


CESIUM  CHLORIDE  CsCl 


SOLUBILITY  OF  CESIUM  CHLORIDE  IN  LIQUID  SULFUR  DIOXIDE 

(Shatenstein  and  Viktorov,  1987) 

At  25°,  100  gms.  of  saturated  solution  contain  0.294  gms.  CsCl. 


CH 


Cl 


Cs 
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Link  and  Wood,  1940  studied  the  reactions 
the  melting  points  for  the  following  pairs: 


between  the  dry  salts  below. 


CsCl  +  L i F 
CsCl  +  NaF 
CsCl  +  KF 


CsCl  +  LiBr 
CsCl  +  Li  I 
CsCl  +  RbF 
CsCl  +  KBr 


Melting  points  in  the  system  CsCl  +  CsV0_  were  determined  by  Schmitz 
Dumont  and  Schmitz  (1944)  J 


Cl  CESIUM  Antimony  CHLORIDE  3CsCl*2SbCl 

SOLUBILITY  IN  AQUEOUS  HYDROCHLORIC  ACID  SOLUTIONS  AT  25° 

•  (Bender,  1946) 

It  was  found  that  the  yellow  or  brown  color  sometimes  assumed  by  this 
salt  was  due  to  traces  of  Thallium  of  the  order  of  0.005%. 


Solvent  Gms.  3CsCl-2SbCl_  per  Solvent  Gms .  3CSCI ^SbCl-,  per 

3  3 


Gm.  Moles  HC1 

100  gms . 

S 

100  ml. 

Gm.  Moles  HC1 

f~  1 

1 00  gms . 

— " - - 

100  ml. 

per  1000  gDB. 
^0 

Solvent 

Sat.  Sol. 

per  1000  gms . 
«20 

Solvent 

Sat .  Sol 

2 .086 

1 .732 

1  .778 

6.875 

1.114 

1  .217 

2.953 

1  .389 

1  .444 

9-957 

1  .083 

1  .218 

4 .02  7 

1 .236 

1  .304 

12 .92 

1  .093 

1 .253 

4 .869 

1 .1 78 

1 .256 

l6  .20 

1  .134 

1  -333 

CIO  CESIUM  CHLORATE  CsClC3 

0.29  moles  CsClO^  dissolve  in  1000  gms.  of  water,  (probably  at  20°). 

(Treadwell  and  Ammann,  1938) 

CIO  CESIUM  PERCHLORATE  CsC104 

0.069  moles  CsClO^  dissolve  in  1000  gms.  of  water,  (probably  at  20°  ) . 

(Treadwell  and  Ammann,  1938) 

F  CESIUM  FLUORIDE  CsF 

SOLUBILITY  OF  CESIUM  FLUORIDE  IN  HYDROGEN  FLUORIDE 

(Winsor  and  Cady,  1948) 

Four  compounds  were  found  in  the  system,  and  the  authors  report  the 
temperatures  of  their  melting  points,  and  of  the  eutectic  points  between 
them.  All  other  data  given  belcw  were  read  from  the  phase  diagram  given 
by  the  authors. 


t° 

Mol.  % 

HF 

Solid 

phase 

t°  Mol 

.  % 

HF 

Solid  phase 

-50 

83 

CsF- 

6HF 

30 

70 

CsF-2HF 

-42 , 

•  3 

(M.P.J85. 

•  7 

It 

50.2 (M.P. 

)66 

.7 

II 

“49 

.5 

82 . 

,8 

CsF -6HF  + 

CsF-3HF 

38.3 

63 

■  9 

CsF -2HF  +  CsF 'HF 

“30 

82 

CsF- 

3hf 

60 

60 

CsF-HF 

0 

80 

fl 

100 

57 

II 

20 

78 

It 

150 

53 

II 

32  . 

,6 

(M.P. )75 ■ 

0 

II 

176  .(M.P.) 

50. 

0 

II 

l6  . 

•  9 

70. 

9 

CsF-3HF  + 

CsF "2HF 

151  -5 

45- 

3 

CsF  'HF  +  CsF 
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Melting  points  in  the  systems  CsF  +  A1F-,  CsF  +  .J-aF3  ,  and  CsF  +  YF, 
are  given  by  Dergunov  (1948).  The  compound  3CsF-XF3  is  found  in  each. 

Melting  points  in  the  system  CsF  +  CsV03  were  determined  by  Schmitz- 
Dumont  and  Schmitz  (1944)- 

The  reactions  below  the  melting  points  were  determined  for  the  follow¬ 
ing  solid  salt  pairs  by  Link  and  Wood,  1940. 

CsF  +  LiC  1  CsF  +  NaCl  CsF  +  KCl 

CsF  +  LiBr  CsF  +  NaBr  CsF  +  KBr 

CsF  +  Li  I  CsF  +  Nal  CsF  +  KI 


CESIUM  IODIDE  Csl 

SOLUBILITY  IN  WATER 

(Briggs  and  Hubard,  1941) 

The  authors  determined  the  solubility  in  water  at  many  temperatures, 
and  present  a  table  of  data  which  includes  the  work  of  previous  inves¬ 
tigators  . 


CsF  +  RbCl 
CsF  +  RbBr 
CsF  +  Rb I 


Gns.  Csl  per 

100 

Gms. 

Csl  rer  100 

t° 

gms.  Sat.  Sol. 

Solid  phase 

t° 

gne 

.  Sat.  Sol.  Solld  Fhase 

-1  .2 

8.76 

Ice 

25.0 

46.1  (6) 

Csl 

-2.7 

18.75 

It 

25  .0 

46.9  ( 7 ) 

It 

-4-0 

27.45 

Ice  +  Csl 

32.0 

49.98 

II 

-4.0 

27.69 

(1  ) 

II 

32.4 

50.05 

II 

0.0 

30.6 

(2) 

Csl 

35  -6 

51.48  (1) 

II 

1  .4 

31  -41 

II 

45-9 

55-54 

II 

9-3 

36.90 

It 

59-3 

60.43 

M 

14  .0 

39-8 

(2) 

II 

61  .0 

60.0  (2) 

II 

15.0 

40.3 

<3) 

It 

61  .3 

60.75 

II 

l8.0 

41 .13 

(4) 

11 

77.7 

65.24 

II 

19.4 

43  -32 

II 

88.0 

67.16 

II 

22.8 

47.94 

(5) 

II 

102 .8 

70.25 

II 

1 09.1 

71.48  (Boiling 

II 

point  ) 

(l  ) 

Foote,  Am.  Chem. 

-J.  25.  203 

I1903 ) 

.  Acad.  St.  Petersburg  [4]  tt.  198  (1894) 

3  „  tterberg,  in  Gemelin  s  Handbuch  der  anorganischen  Chemie,  System 

Nr.  25  (Cesium)  Vol.  2,  p.  200;  Berlin,  1938. 

(4)  Lannung ,  Z.  physik.  Chem.  A170.  134  (1934) 

(5)  Buchanan,  Am.  J.  Sci.  [4]  21,  32  (1906)' 

(6)  Briggs,  Greenwald ,  and  Leonard,  J.  Fhys.  Chem. 

' 7  *  |*aians  and  Karagunis,  from  Meyer  and  Dunkel*  Z 

Bodenstein  festband,  p.  556  (1931) 


1951  1 193  0 1 
physik.  Chem. , 


THE  SYSTEM  CESIUM  IODIDE  -  IODINE  -  WATER 

(Brigps  and  Hubard,  1941) 


Below  51 ,5C 


the  diagram  of  the  system  consists  of  the  saturation 
....  »our  solid  phases-  CsT  r^T  r,- 1  L  J  saturation 

temperature  the  curves  are  interrupted  h!3^  ^  .Abovr  this 

T\tTll:r»r 


Cs 
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Cesium  Salts  become  so  soluble  that  their  saturation  curves  no  longer 
intersect  the  liquid  immiscibility  gap,  and  there  is  again  only  one  li¬ 
quid  phase  in  the  system. 

The  boiling  points  of  the  various  solutions  were  determined  and  are 
presented  in  a  diagram.  Csl  is  congruent ly  soluble  above  8o° ,  and  Csl 
from  79. 5°  to  89°.  The  data  agree  with  those  of  Foote  (1903),  Briggs  4 
(1930),  and  Briggs  and  Greenwald  (1930)  [Vol.  I,  pp.  459,  460,  462],  ex¬ 
cept  that  the  Fentaiodide  of  Foote  has  since  been  shown  to  be  the  Tetra- 
iodide . 


Gms .  I  per 

Gms .  Csl  oer 

Solid  phase 

t° 

100  gms .  Sat .  Sol 

•  100  gms  .  Sat .  Sol. 

-0.2 

0-34 

0.88 

Ice  +  I.  +  Csl.. 

-0.3 

.42 

1 .46 

Ice  +2CsIu  4 

-0.4 

•38 

2.63 

-0.5 

•31 

3  -47 

Ice  +  Csl  +  Csl 

-0.8 

.21 

5  -30 

Ice  +  Csl,  J 

-2 .2 

.08 

15.07 

n  J 

-2.5 

.07 

19.26 

II 

“3  -2 

•05 

23.60 

II 

-q.O 

.06 

27.78 

Ice  +  Csl  +  Csl 

3-8 

.09 

33.51 

Csl  +  Csl 

12.0 

.16 

39-39 

II  ^ 

20.0 

•29 

44.14 

II 

25 .0 

•38 

46.4 

II 

34-6 

.64 

51 .23 

II 

48.5 

1  .22 

56.52 

11 

60.8 

2.05 

60 .41 

II 

7  -2 

0.44 

4-34 

Csl3  +  Csl4 

9.0 

0.54 

4  -51 

25.0 

1 .19 

7.6s 

II 

25  -4 

1  -34 

7-54 

44.I 

2  .93 

13  -03 

54.8 

5  -44 

18.14 

57.8 

5.85 

18.97 

62 .0 

8.54 

22  .31 

69.4 

12  .52 

26.15 

II 

II 

71  .9 

15  .41 

29-44 

Cs  I  ■+■  Cs  I_ 

11  ^ 

71  .1 

3  •  06 

62  .66 

80.1 

4 .62 

64 .90 

85 .0 

5.69 

65.07 

n 

90.0 

7.19 

65  -43 

100.1 

12.16 

64 .76 

it 

105 .4 
75-1 

16  .23 

18.33 

63  .40 

30.84 

Csl-.  +  Csl4 

76.0 

19.12 

31  -51 

11 

77.8 

23  .95 

33  -53 

II 

79.3 

29.68 

35  -69 

II 

79-6 

34.67 

37 .14 

II 

80.1 

36.65 

37-93 

II 

80.4 

O 

O 

38.41 

II 

80.6 

44  -42 

38.43 

II 

81 .0 

48  .48 

38.88 

It 

82  .2 

51  -70 

38.61 

11 

84  -5 

53-87 

38.66 

II 

88.0 

56  .28 

38.14 

II 

95  .2 
103  -3 

59.IO 

6l  .36 

37.39 

36.26 

II 
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t° 

Gms.  I  per  100 
gms .  Sat .  Sol . 

Gms  .  Csl  per 

100  gms .  Sat .  Sol. 

Solid  phase 

6.4 

0.75 

1  -93 

Csl4  +  I2 

25 .0 

1 .23 

2  .39 

II 

27-6 

1  -57 

3  -24 

II 

36  .4 

2  .24 

4  -28 

II 

48.0 

3  -39 

6.06 

II 

Si  -5 

4.09 

6.93 

Csl  +  I2  (  +  2  liquids  ) 

5i  -5 

74.33 

23  .24 

60.6 

77.50 

21 .07 

CsI4  +  *2 

54-6 

4-55 

7.78 

Csl  ( +  2  liquids ) 

65 .0 

7.69 

12  .36 

^  II 

67.3 

8.93 

13.87 

It 

70.9 

10.01 

16.37 

II 

72  .3 

11.80 

18.09 

II 

74  -4 

13  .90 

20.71 

II 

74-9 

14.78 

21  .25 

It 

76.7 

17.31 

24 .16 

II 

78.2 

19.16 

26.38 

II 

79.5 

24  -34 

31  .27 

II 

80.0 

26 .49 

32 .61 

II 

80.4 

28.50 

34.31 

II 

80.6 

38.22 

36.92 

II 

80.6 

48.18 

37.98 

II 

80.0 

52.85 

37.27 

II 

79-5 

53  .60 

37  .22 

It 

79-4 

55-77 

36  .28 

II 

77-0 

59-47 

34  -01 

II 

73  -9 

64  .48 

31  -23 

II 

67.0 

68 .1 7 

28.12 

II 

56.4 

72 .90 

24.64 

II 

74  .1 

4-15 

6.08 

I2  ( +  2  liquids ) 

80.8 

4-35 

5 .83 

II 

89.6 

4.18 

5  -48 

" 

93  -4 

4-55 

5  -42 

II 

74.1 

79.71 

18.98 

II 

81 .0 

82 .02 

16.18 

II 

86  .0 

84.05 

14  .57 

It 

*98.2 

3  .84 

4  .58 

II 

*98 .2 

87.84 

10.77 

II 

100.6 

24.97 

21 .03 

(2  liquids) 

100.6 

59.50 

28 .81 

It 

109.3 

9.76 

66  .30 

Csl 

•  7 

*108.9 

*108.3 

*108.1 

*107.5 

*107.0 

*106.7 

*106.2 

*106.5 

*122 


20.8 
24.57 

26.13 

26.55 

28.83 
35.38 
38.24 
42  .42 
47  .65 
51  .00 

Boiling  point 


61  .9 

57.83 

56  .24 

55 .64 

53 .83 
49.85 
49.28 
46  .42 
45  -73 
46.93 


Csl  +  CsL 
Cs  I 


SOLUBILITY  OF  CESIUM  IODIDE  IN  ACETONE 

(Evertz  and  Livingston,  1949) 


Temp. 


Gms .  Csl  per  100 
gms .  Sat.  Sol. 


-78.5°  0.36 

-6o°  .38 

-40°  .37 


Temp. 

Gms . 
gms 

Csl  per  100 
.  Sat.  Sol. 

Temp. 

Gms  . 
gms 

Csl  per  100 
.  Sat.  Sol. 

-2  0° 

_  0 

0.35 

25° 

0 .20 

0 

•29 

30° 

.18 

20° 

•  22 

40° 

•13 

I 
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I  CESIUM  D ichloro  IODIDE  CsCl2I 


SOLUBILITY  IN  AQUEOUS  HYDROCHLORIC  ACID  SOLUTIONS 

(Bender  and  Strehlow,  1948) 


Results 

at  o° 

Results 

at  25° 

Solvent' : 

Gms .  CsCl2I 

\ 

Gms.  CsCl2I 

Gms .  CsC 12 I 

S 

Gms.  CsCl2I 

Gm .  mols  .  HC1 

per  1 00  gms . 

per  100  cc 

per  100  gms . 

per  100  cc 

per  1000  gms.  RjO 

Solution 

Solution 

Solution 

Solution 

0 . 8805 

3  -623 

3.783 

9.059 

9.805 

1  .998 

3  -524 

3-745 

8.274 

9.052 

2.989 

3.321 

3-577 

7.470 

8.236 

4-909 

2  .890 

3  .187 

6.097 

6 .824 

.  6.987 

2  -553 

2  ,877 

5.057 

5.746 

8.989 

2  -343 

2 .691 

4.455 

5  .142 

10.75 

2  .231 

2  .604 

4.139 

4 .841 

12  .48 

2 .189 

2.591 

3.964' 

4.697 

15-29 

2 .195 

2 .652 

3  -894 

4.700 

Link  and  Wood  (1940)  studied  the  reaction,  below  the  melting  points, 
for  the  following  salt  pairs: 

Csl  +  LiF  Csl  +  NaF  Csl  +  LiCl 

Csl  +  KF  Csl  +  LiBr  Csl  +  RbF 


NO  CESIUM  NITRATE  CsN03 

SOLUBILITY  IN  H20  AND  D2C  AT  50 

(Noonan,  1948! 

100  gRls.  of  a  saturated  solution  in  ordinary  water  contain  10.44  gms . 
CsN03 .  This  agrees  with  the  work  of  Berkeley  (Vol.  I,  p.  462). 

100  gms .  of  a  saturated  solution  in  water  containing  91.43%  D20  con¬ 
tains  8.17  gms.  CsNO^ . 

Melting  points  in  the  system  Cesium  Nitrate  +  Hydrazine  Nitrate  are 
given  in  a  diagram  by  Bar  lot  and  Marsaule  (1948). 

MnO  CESIUM  PERMANGANATE  CsMn04 

0.009  moles  of  CsMnO^  dissolve  in  1000  gms.  of  water  iFrobably  at  20°) 
(Treadwell  and  Ammann ,  1 938 ) • 


ReO  CESIUM  PERRHENATE  CsRe04 

SOLUBILITY  IN  WATER 

(Smith  and  Long,  1948) 

Gm.  Moles  per 
r°  100  gms.  H20 

o  0.000861 

30  .00287 

50.3  .00640 
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COPPER  Cu 

The  following  systems  have  been  studied1: 

Cu  +  F  Maltsev  (1939) 

Cu  +  Ni  +  S  Koster  and  Mulfinger  (1940) 

Cu  +  CuSO^  +SeGoria  (1940) 

The  distribution  of  Cu  in  the  system  Sn  f  SnS  has  been  studied  at  910° 
by  Anderson  and  Ridge  (1943).  The  Cu  is  concentrated  preferentially  in 
the  sulfide  phase. 


COPPER  BROMIDE  CuBr2  Br 

Heines  and  Yntema,  1938  allowed  5  gms .  of  solid  to  stand  in  contact 
with  25  cc  of  anhydrous  dioxane  for  two  weeks  at  26.5°,  and  found  the 
solubility  to  be  0.075  gms .  oer  100  cc  of  saturated  solution. 


COPPER  Tetrapvr idine  BROMIDE  (cus)  [Cu0 (CcHcN  )„] Br, 

2  5  5  4-1  2 


Br 


SOLUBILITY  IN  WATER 

(Marukhyan,  1940) 


t° 

Gms.  (Cu2 (C5H5N )4 )Br2 
per  100  ml.  H20 

t° 

Gms.  [Cu2  (C-Ht-N  )„]  Br 
per  100  ml.  H20 

25 

0.25 

50 

0.36 

30 

•3 

55 

•41 

35 

•32 

60 

•423 

40 

•34 

65 

•45 

45 

•345 

70 

•49 

SOLUBILITY  OF  [Cu2 (C^N )^] Br2  +  (Cu2 (C.H.N )  )C1_  IN  WATER 

(Marukhyan,  1940) 


Gms.  [Cu  (C-H-N)jBr.  + 
t°  [Cu  (C.LntJciJ  per  t° 

100  ml.  H20 

25  0.43  50 

30  -5  55 

35  .61  6o 

-64  6< 

«  .65  7o 


Gms.  [Cu .(CJLNUBr-  + 
[Cu2(Csfl  N^ClJ  plr 
ioo  ttl.  H20 

0.683 

•711 

•75 

.82 

•87 


COPPER  ACETATE  (ic)  Cu(C  H  0  ) 

2  3  2  2 

SOIUBIIITY  OF  COFFER  IMMHM  «  ACETIC  ACID  SOLDTIONS  OF 

ISisler.  Davidson.  Stoenner,  and  Lyon.  1944) 


Mole  Ratio 


ch^conh2 


CH3CONH2  +  CH3C00H 


Mole  %  Cu (C-H^O- )  in 
Sat.  Sol.  at  35^ 


0.000 
.050 
•092 
•  164 


0.31 

•43 

•55 

•78 


CH 
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COPPER  PYR  I D  I NE-RHOD  I  NATE  C$H  NCuCNS  ? 

0.00055  rooles  are  dissolved  in  one  liter  of  a  saturated  solution  in 
water,  c.0117  mols.  are  dissolved  in  one  liter  of  a  saturated  solution 
in  absolute  alcohol.  (Probably  at  20°  )  (Treadwell  and  Amman n ,  1938). 

COPPER  ANTHRAN I  LATE  Cu IH2NC6H4C00)2 

0.000903  moles  are  dissolved  in  one  liter  of  a  saturated  solution 
which  is  iN  with  Acetic  Acid,  (probably  at  20°)  (Treadwell  and  Ammann, 
1938) • 


COPPER  CUPFERRATE  Cu (C6 Hs N ( NO ) 0 

-The  solubility  product  is  9.5  x io'17  (Fyatnitski,  1946). 

-  0.00013  moles  are  dissolved  in  one  liter  of  a  saturated  solution  in 
water  which  is  0.01  N  with  Acetic  Acid.  (Probably  at  20° )  (Treadwell  and 
Ammann,  1938). 


COPPER  OXYQU I NOLATE  Cu (CgH60N )2 -2H20 

0.000570  moles  are  dissolved  in  one  liter  of  a  saturated  solution  which 
is  iN  with  Acetic  Acid  (Probably  at  20° )  (Treadwell  and  Ammann,  1938). 


COPPER  SAL  I CYLALOOX I  ME  Cu[H0C6H4CHN0]  2 

0.00022  moles  are  dissolved  in  one  liter  of  a  saturated  solution  which 
is  0.01  N  with  HC1 .  (Probably  at  20° )  (Treadwell  and  Ammann,  1938). 


COPPER  8ENZ0 INOXIME  Cu[C6fl5CHOHCNO(C6H5  )]2 


0.00078  moles  are  dissolved  in  one  liter  of 
is  0.01  N  with  Acetic  Acid.  (Probably  at  20° ) 


a  saturated  solution  which 
(Treadwell  and  Ammann,  1938)  • 


COPPER  CITRATE  [ (CH2  >2C0H (COO )3]2Cu3 

At  25°,  0.17  gms.  Copper  Citrate  dissolve  in  sea  water  of  pH  8.1 
(Ferry  and  Riley,  1946)- 


COPPER  TETRACHLOROPHTHALATE  C6C14 (COO )2Cu 

less  than  o.io  g«s .  are  dissolved  in  too  p» .  of  a  saturated  solution 
in  water  at  25°-  (Lawlor,  1947 >• 


COPPER  CARBONATE  Basic 


CUPRUM 


Cu 

CO 
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CuC03 -Cu(OH)2  (Malachite)  2CuC03 ’Cu (OH )2  (Azurite) 

SOLUBILITY  OF  EACH  IN  DISTILLED  WATER  CONTAINING  CARBON  DIOXIDE  AT  20° 

(Tronstad  and  Ve  imo,  1  940) 


CuCO.  C°2 

0 

0.29 

0.88 

J  ^  Mg .  Cu  per  liter 

0.3 

21  .0 

34-0 

aCuCO  •C.IOBlX®”-  C0*  “r  liter 

0 

0.34 

0.84 

J  ^  Mg .  Cu  per  liter 

0.5 

13-0 

27  *4 

100  gms .  of  a  saturated  solution  in  sea  water  contain  5X  10-7  gms  .  of 
freshly  precipitated  basic  Cooper  Carbonate  or  less  than  ixio~7  gms. 
basic  Copper  Carbonate  which  has  been  aged  in  sea  water  one  year.  (25°, 
pH  =  8.1).  Ferry  and  Riley,  1946. 


CUPROUS  CHLORIDE  CuCl 


Cl 


SOLUBILITY  OF  CUPROUS  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS 

(Morozov  and  Os tavs b i kora,  1944) 


The  authors  present  curves  showing  the  solubility  of  Cuprous  Chloride 
in  Hydrochloric  Acid  solutions  from  o°  to  ioo°.  The  results  are  not  in 
good  agreement  with  those  of  Engel,  1889  [Note:  In  the  report  of  Engel's 
data,  Vol.  I,  p.  477,  Top,  Columns  5  and  7,  giving  the  amount  of  HC1  in 
100  cc  and  100  gms .  of  solution  respectively,  should  be  multiplied  by  10. 
Thus  a  solution  containing  0.448  gms.  CuCl2  also  contained  3.12  gms.  HC1, 
etc.J  Engels  data  show  a  decrease  in  solubility  with  increasing  tempera¬ 
ture,  while  the  reverse  is  true  in  the  present  work. 


Numerical  results  are  given  only  for 
"rated  with  both  CuCl  and  HC1,  and  the 
from  the  curves. 


the  composition  of  solutions  sat- 
other  data  listed  below  were  read 


Gms.  HC1  per  100 
gms.  Sat.  Sol. 

S 

10 

15 

19-27 

20 

23  -25 
25 

27.5 

30 

34-7 


Gms . 

CuCl  per  100 

gms  . 

Saturated  Solution 

0° 

25° 

50° 

8o°  ioo° 

1  -5 
4-5 

8 

1  -S 

6 

12.5 

2 

7 

14 

4  5 

10  13 

18  22.5 

11 

18.5 

21 

30.0 

25 

14 

23  -5 

26 

29.43* 

16.5 

24.9’ 

26 . 

0* 

3  0 . 02  * 

’Saturated 

with 

CuCl  +  HC1 

THE  SYSTEM  CuCl  +  NH  Cl  +  H  0 

(Morozov  and  Ustavshikova,  1944? 


The 
100°  . 
NH4C1 


authors  present  a  diagram  of  the 
Two  compounds  were  identified- 
(at  so0  ) . 


25°  ’  50°.  80°,  and 
2CuCl  NH4C1  (at  25°)  and  CuCl- 


Cu 
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The  system  CuCI  +  NH^Cl  +  HCl  +  1120  was  studied  at  50°,  8o°  and  ioo° 
by  Morozov  and  Ustavsh lkova ,  1944.  Their  data  are  presented  in  the  form 
of  3  dimensional  graphs.  The  compound  CuCl’NH  Cl  exists  at  50°.  And 
the  compositions  of  the  invariant  solutions  are  given  for  this  tempera¬ 
ture  . 

Ferry  and  Riley  (1946)  Calculate  the  solubility  of  CuCI  in  sea  water 
to  be  0.0031  gms.  per  cc  .  at  250  .  (using  oxygen  -  free  water). 

SOLUBILITY  OF  CUPROUS  CHLORIDE  IN  DIOXANE 

(Heines  and  Yntema,  1988) 

About  5  gms.  CuCI  were  allowed  to  stand  in  contact  with  25  cc  of  Anhy¬ 
drous  Dioxane  at  26.5°  for  two  weeks.  After  that  time  the  solution  con¬ 
tained  0.031  gms.  CuCI  per  100  ml.  of  saturated  solution. 


Cl 


SOLUBILITY  OF  CUFROUS  CHLORIDE  IN  ALLYL  AIC0H0L  SOLUTIONS  AT  2s0 

(Keefer  and  Andrews,  1949) 


HCl  was  added  to  ad.iust  the  £C1-]  concentration.  HC104  was  then  used 
to  make  the  ionic  strength  of  the  solvent  =  o.io  [H+]  =  o.io. 


Alcohol 

Cl"  Initial 

Cu+  Total 

Alcohol 

Cl-  Initial 

Cu+  Total 

Initial  moles 

moles  per 

moles  per 

Initial  moles 

moles  per 

moles  per 

ter  liter 

liter 

liter 

per  liter 

liter 

liter 

0.0809 

0.0 

0.0393 

0 . 02  02 

0.00938 

0.0117 

.  0400 

0.0 

.0226 

.0101 

.00938 

.0065 

.  0300 

0.0 

•  0175 

.  0400 

.0938 

.01 96 

.  0200 

0.0 

.0128 

.0300 

.0938 

.0160 

.  01 01 

0.0 

.0072 

.0200 

.0938 

.0125 

.0809 

0.00938 

•  0378 

.0809 

0.0 

*  03  94  * 

.  0404 

.00938 

.0207 

.0202 

0.0 

•0131’ 

*[R^]  =  0.010  N 


SOLUBILITY  OF  CUFROUS  CHLORIDE  IN  ALLYL  ALCOHOL  SOLUTIONS  AT  25° 

( Kepaer  and  Andrews,  1948) 


Column  "C"  represents  the  total 
"D"  is  the  increase  in  the  solubi 
Alcohol  in  the  solutions.  (Value 
solution  of  the  same  strength  as  < 


A 

B 

Moles  Allyl  Alcohol 

Moles  HCl  ter 

per  liter  of  Solvent 

liter  of  Solvent 

*0.0 

0.0 

•  0145 

0.0 

.0290 

0.0 

.0580 

0.0 

.0724 

0.0 

.1086 

0.0 

0.0 

0.0094 

.0132 

.0094 

.0264 

•  0094 

.0527 

.0094 

.0658 

.0094 

.  0986 

•  0094 

0.0 

.0094 

•  3969 

.0094 

•  5954 

•  0094 

•  9923 

.0094 

"In  solutions  containing  no  HCl. 
eating  that  hydrolysis  had  occurred 


amount  of  Cu+  in  each  solution.  Column 
ity  due  to  the  presence  of  the  Allyl 
in  "C"  minus  the  solubility  in  the  HCl 
olumn  "B"). 

C  D 

Total  Moles  Cu+  per  Moles  Cu+  due  to  Allyl 
liter  of  Sat.  Sol.  Alcohol  per  liter  of  S.S. 


0.00238 

— 

.00778 

0.00540 

•  0137 

•  0113 

.0256 

.0232 

.0300 

.0276 

•  0459 

•0435 

.00098 

~ 

.00782 

. 00684 

.0125 

.0115 

.0246 

.0236 

.0298 

.0288 

.0438 

.0428 

.0022 

•153 

■151 

•  234 

.232 

.406 

•  404 

he  solid  gradually  turned  red,  indi- 
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SOLUBILITY  OF  CUPROUS  CHLORIDE  IN  MIXTURES  OF  MALEIC,  FUMARIC, 
SULFURIC  AND  PERCHLORIC  ACID  SOLUTIONS  AT  250 

(Andrews  and  Keefer,  1948) 

The  data  below  represent  the  increase  in  the  solubility  of  CuCl  when 
the  organic  acid  is  added  to  the  mixture,  over  the  solubility  in  the  ab¬ 
sence  of  the  organic  acid. 


Solubility  in  Mixtures  of 

Solubility  in  Mixtures  of 

Sulfuric  and  Maleic  Acids 

perchloric  and  Maleic  Acids 

Gm.  mols . 

Gm .  mols . 

Gm.  mols. 

Gm .  mols . 

Gm .  mols . 

Gm.  mols 

H  SO  per 

Maleic  Acid 

Cu+  per 

HC1CL  per 

Maleic  Acid 

Cu+  per 

2liter 

per  liter 

liter 

liter 

per  liter 

liter 

l  .19 

0.151 

0 . 01 03 

0.903 

0.146 

0.0107 

O.S9S 

.152 

•0125 

.602 

.146 

•  0115 

•477 

•159 

•  0132 

.421 

.146 

•  0125 

•477 

•  0794 

.0069 

•  301 

.146 

•0133 

•477 

•0397 

•  0034 

.120 

.146 

.0148 

.298 

•151 

•0135 

.0602 

•  146 

.0166 

•  119 

•151 

.0152 

9 

•0595 

.150 

•  0163 

Solubility  in 

Mixtures  of 

Sulfuric  and 

Fumaric  Acids 

Gm.  mols. 

Gm .  mols . 

Gm.  mols. 

Gm .  mols . 

Gm.  mols. 

Gm .  mols . 

H2S°4  per 

Fumaric  Acid 

Cu+  per 

HoS0„  per  Fumaric  Acid 

Cu+  per 

liter 

per  liter 

liter 

liter 

per  liter 

liter 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

0.477 

0.0350 

0.0093 

.  0496 

.0504 

•  0111 

•477 

•0456 

.0107 

•  0496 

•0452 

•  0115 

•477 

•0342 

•  0091 

.0496 

•  0378 

•  0093 

•477 

•0504 

.0116 

.0496 

•0339 

.0087 

•238 

•0456 

.0100 

0.0 

•0452 

•  0103 

•094 

•  0456 

•  0112 

0.0 

•  0438 

•  01 03 

SOLUBILITY  OF  CUPROUS  CHLORIDE  IN  MALEIC  ACID  SOLUTIONS  AT  250 

(Andrews  and  Keefer,  1949) 


Wii 

-h  HC1 

Added 

Moles 

per 

li  ter 

of  Sat . 

Sol. 

Maleic 

Ac  id 

KC1 

H+ 

Total 

Cu+ 

0.202 

0 

.0 

1 

•  03X 

00 

r H 
r-i 

.11 

0. 

.0 

1 

.02X 

7.7 

•05  03 

0, 

.0 

1 

■  02X 

4.8 

•  202 

0 

.100 

1 

•  03x 

11.0 

.101 

.100 

1 

.  02X 

8.0 

•0503 

•  100 

1 

.02X 

6.8 

.184 

.0091 

1 

•  03X 

9.2 

•  101 

•  0100 

1 

.  02X 

S 

•0503 

■  0100 

1 

.  02X 

3  •  0 

•  202 

0 , 

.0 

0 

•  138+ 

19.2 

•152 

0. 

.0 

•  129+ 

16.0 

•  101 

0. 

.0 

•  122+ 

12.8 

•0505 

0. 

.0 

•H3+ 

8.3 

•  202 

0, 

.100 

•133+ 

14.2 

•152 

•  100 

•  126+ 

12.4 

•  101 

.100 

•  118* 

10.9 

•  202 

.01 00 

•136+ 

15.8 

•  101 

•  0100 

•  120+ 

9.6 

With  KC1  Added 
Moles  per  liter  of  Sat. 

Maleic 

Ac  id  KC 1  H*” 


Sol. 


Total 

Cu+ 


0 .202 

0.0 

0.067a 

24.0 

.101 

0.0 

•  043a 

17.0 

•0504 

0.0 

•  028a 

11.8 

.202 

0.100 

•  o6oa 

17.6 

•152 

•  100 

•05la 

IS- 4 

.101 

•  100 

•  04  oa 

12  .8 

•2  02 

•  01  0 

•  062s 

20.2 

•152 

•010 

•053a 

17.3 

•  101 

•  010 

•  043a 

14.1 

unin  !  ^  auu  hi  on  , 

"OtU  before  addition  of  Maleic  Ac 
and  CuCl. 

ofAnninted  t<V“  =  °-10  bY  addition 

nen?re  addition  Of  Ma  le  iC 
Acid  ana  CuCl. 

ofA5arinedKt^=  0,100  by  additio> 
f  JaClO  before  addition  of  Maleic 

Acid  and  +CuCl . 


Cl 


CUPRUM 


188 


SOLUBILITY  OF  CUPROUS  CHLORIDE  IN  AQUEOUS  SOLUTIONS 
OF  UNSATURATED  ACIDS  AT  25° 

(Keefer,  Andrews,  and  Kepner,  1949a) 


The  [Cl“]  concentration  was  vari 
strength  was  adjusted  in  each  case 


Unsat.  Acid  [Cl-] 

Total  Cu+ 

moles  per 

moles  per 

moles  per 

liter 

liter  liter  x  io: 

0.401 

Crotonic  Acid 

0.0 

17  *2 

.316 

0.0 

15  .2 

.238 

0.0 

13-1 

.158 

0.0 

9*7 

•356 

0.0938 

13*0 

.267 

.0938 

11  -3 

.178 

.0938 

9.6 

m 

0.2  02 

Itaconic  Acid 

0.0 

15*0 

.101 

0.0 

9-9 

.0504 

0.0 

6.1 

.2  02 

0.100 

13  -o 

•151 

.100 

11 .5 

•  101 

.100 

9.8 

.202 

.010 

11.8 

.1  01 

.010 

7-4 

0.094 

Tiglic  Acid 

0.0 

3-1 

.082 

0.0 

2  .6 

•094 

0.100 

7-0 

.082 

.100 

6.7 

.094 

.010 

2  .2 

B,  B- 

Dimethyl  Acrylic  Acid 

0.136 

0.0 

2.9 

.136 

0.100 

7-1 

.136 

.100 

7.0 

.136 

.010 

2 .0 

by  the  addition  of  HC1.  The  ionic 


0 yU.  -  0.100 

by  addition  of  HC104. 

Unsat.  Acid 

[cn 

Total  Cu+ 

moles  per 

moles  per 

moles  per 

liter 

liter  liter  x  io3 

Fumaric  Acid 

0.0465 

0.0 

11.6 

•  0399 

0.0 

9-7 

.0232 

0.0 

7-2 

.0465 

0.0938 

10.3 

•  0399 

.0938 

9.0 

•  0234 

.0938 

8.0 

•0363 

.0100 

7-6 

.0272 

.0100 

6.0 

.01 82 

.0100 

4-7 

Vinyl  Acetic  Acid 

0.0930 

0.0 

35-0 

.0465 

0.0 

20.5 

•  0233 

0.0 

12  .3. 

.0116 

0.0 

7-4 

.0930 

0.100 

28.8 

.0465 

.100 

17.5 

.0930 

.010 

32.1 

•0233 

.010 

10.4 

Mesaconic  Acid 

0.151 

0.0 

4-5 

•  113 

0.0 

4.1 

.076 

0.0 

3-0 

-■51 

0.094 

6.8 

•  113 

•  094 

6.6 

Citraconic  Acid 

0.345 

0.0 

2.8 

•459 

0.100 

8.1 

81  Cuprous  chloride  by  weiphr  disolves  iu  acetouitrile  a.  as 
(pleskov,  1948) 


l8g  CUPRUM 

SOLUBILITY  OF  CUPROUS  CHLORIDE  IN  AQUEOUS  SOLUTIONS 
OF  UNSATURATED  ALCOHOLS  AT  250 

(Keefer,  Andrews,  and  Kepner,  1949) 

The  [C1-]  concentration  was  varied  by  the  addition  of  HC1.  The  ionic 
strength  was  adjusted  in  each  case =  0.100  by  addition  of  HCIO^. 

Moles  Unsat.  Moles  Cu+  per  liter  x  io3  Moles  Unsat. Moles  Cu+  per^  liter  x  io3 

Alcohol  / - - -  Alcohol  - - ^ 

per  liter  (Cl"=o)  (Cl"=o.ioo)  (Cl~=o.oio)per  liter  (Cl~=o)  (Cl  =0.100)  (Cl~=o.oio) 


Cu 


Ethyl  Vinyl  Carbinol 


0.0929 

35-6 

30.5 

34-2 

0. 0728 

30.6 

25.8 

.0464 

21 .7 

18.4 

19.6 

.0546 

24  -6 

21  .1 

.0232 

12 .8 

12.3 

•  0364 

18.0 

16.0 

16.2 

.0116 

8.1 

.0182 

10.3 

■oC,  dC 

-  Dimethyl 

Allyl  Alcohol 

4  -  Methyl  -  4  - 

Fenten  - 

2  -  ol 

0.0910 

31.1 

25  -3 

0.0336 

12  .8 

11.6 

10.3 

•  0682 

25  .2 

20.5 

22  .5 

.0168 

7.6 

9-0 

6 .1 

•0455 

18.5 

15.8 

16.  s 

.0884 

4.3 

.022  8 

10.9 

r,  r 

-  Dimethyl  Allyl  Alcohol 

3 

-  Methyl  -  3 

-  Buten  -  2  - 

ol 

0.0328 

10.7 

10.2 

7-9 

0.0504 

9-1 

10.0 

6.8 

•0164 

8.1 

5  »5 

•0378 

7-7 

9.0 

5-5 

j3  - 

Chloro  Allyl  Alcohol 

2 

-  Methyl  -  2 

-  Buten  -  1  - 

ol 

•500 

8 .2 

9-5 

5-8 

O.O189 

4-9 

8.0 

3.5 

Crotyl  Alcohol 

Z5 

-  Methallyl  Alcohol 

:  0 

'd  ) 

fa) 

(b) 

0.142 

26.8 

22 . 0 

23 . 7 

0.0708 

17.8 

15.8 

15.0 

.106 

17.4 

18.7 

.0472 

13  -2 

12.1 

10.8 

•0708 

13.9 

.023  6 

8.1 

9-6 

.0688 

16.6 

•0342 

10.2 

a, 

b,c  y  d  : 

Cl*=  0. 

101  .  0.010a  .  0. 102 

,  0.010 

OPPER  ( 

IC)  CHLORIDE  CuCl2 

Methyl  Vinyl  Carbinol 


SOLUBILITY  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  8o° 

(Morozov  and  Ds t avs h i kova,  1945) 

The  following  data  were  read  from  the  curve  presented  by  the  authors' : 

Gms.  HC1  per  100  gms.  Sat.  Sol.:  s 

Gms.  CuCl2  per  i00  gms.  Sat.  Sol.:  44 


10 

38 


15 

35 


SOLUBILITY  IN  AQUEOUS  AMMONIA  AT  20° 

(Archipor  and  Paksver,  1939) 


A  21%  NH3  solution  of  CuCl2  contains  i42. 


Cl 


42.0  gms.  Cu  per  liter. 


Cn  CUPRUM  190 

THE  SYSTEM  Cud2  +  NH  Cl  +  H20  AT  8o° 

(Morozov  and  Os tavs b i kova,  1945) 

The  authors  present  a  diagram  of  the  system,  and  the  following  invari¬ 
ant  solutions: 


Gms  .  CuCl2  per  100 
gms .  Sat.  Sol. 


Gms  .  NH  Cl  per  100 
gms .  Sat .  Sol. 


Solid  Phases 


7-o6  37.64  NH  Cl  +  CuC12-2NHuC1-2H_0 

SO.  s  8.2  CuC12-2NH4C1-2H20+CuC12-2H20 


The  system  CuCl2  +  NH„C1  +  HC1  +  H20  was  studied  by  Morozov  and  Ustav- 
shikova,  1945  at  25°  and  8o° ,  and  their  data  is  presented  in  the  form  of 
3  dimensional  graphs.  The  compositions  of  the  invariant  solutions  are 
tabulated,  and  the  compound  CuCl2 -2NH4C1 ,2H20  was  found  at  both  tempera¬ 
tures  . 


100  cc  of  a  mixture  of  equal  volumes  of  Diethyl  Ether  and  Water,  sat¬ 
urated  with  HC1  at  o°  will  dissolve  6.4  gms.  of  CuCl2.  -Fischer  and 
Seidel,  1941. 


SOLUBILITY  IN  DIOXANE  AT  26.5° 

Heines  and  Yntema,  1938  found  the  solubility  to  be  0.311  gms.  CuCl2  per 
100  cc  of  saturated  solution  by  allowing  Anhydrous  Dioxane  to  stand  in 
contact  with  the  solid  for  two  weeks.  The  authors  found  a  1:2  and  a  2:1 
compound  to  be  formed  between  the  substances. 


Cl  COPPER  (ic)  CHLORIDE  Basic 

CuCl2 '3Cu0'4H20  (Atacamite)  was  shaken  with  distilled  water  containing 
varying  amounts  of  Carbon  Dioxide  at  20° . 

Gms.  Co  per  liter:  0  0.38  0.90 

Mg.  Cu  per  liter:  0.8  50.3  91.0 

(Archipov  and  Faksver,  1939) 

The  solubility  product  was  determined  by  Nasanen  (1942a) 

The  solubility  product  at  25°  in  potassium  Chloride  Solutions  was  de¬ 
termined  by  Nasanen  and  Tamminen,  1949. 

COPPER  Choline  CHLORIDE  (CH3  )2NC1C2H40H -Cud2 

0.1  gms.  are  dissolved  in  100  ml.  of  solution  in  water  at  room  temper¬ 
ature.  (Seaman,  Huganet,  and  Leibmann,  1949)- 


COPPER  Tetrapyr id i ne  CHLORIDE  (ous)  [Cu2 (C^H^N )4]C12 

SOLUBILITY  IN  WATER 


25 


Gms 


per  100  ml.  H2U 


(Marukbjran,  19401 

30  35  40  45  50  55 


0.315  0.317  0.33 


60 

65 

70 

0.35 

0.38 

0.39 

0.2 


0.25  0.3  0.31 
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Cu 


COPPER  Hexahydroxy  PERCHLORATE  (ic) 

The  solubility  product  at  25°  in  Sodium  perchlorate  Solutions  was  de¬ 
termined  by  Nasanen  and  Tamminen,  1949. 


COPPER  CHROMATE  CuCrO^ 

EQUILIBRIUM  IN  THE  SYSTEM  COPPER  OXIDE  -CHROMIC  OXIDE  -WATER  AT  29.9° 

(Campbell  and  Lemaire,  1947) 

Five  solid  phases  were  found  in  the  system.  The  normal  Chromate  CuCrO^ 
is  partially  metastable  with  respect  to  the  compound  CuCrO^ -Cu ( OH )2 ,  but 
the  extent  of  the  metastability  was  not  determined. 


Gms.  CuO 

Gms.  CrQj 
per  100  gms 
Sat.  Sol. 

Gob.  CuO 

Gms.  CrCLj 

per  100  gms . 
Sat.  Sol. 

Solid  Phase 

per  100  gms . 
Sat.  Sol. 

,  Per  1 00  gms , 
Sat.  Sol. 

Solid  phase 

0.0 

64 . 8 

CrO, 

15  -4 

46.9 

CuCrOu 

1 .0 

64.4 

11 i 

15.0 

40.5 

II  ^ 

5-7 

62 .1 

II 

12 . 7 

31  -9 

II 

10.9 

60.6 

II 

10.1 

25  -4 

II 

12  .6 

61 .0 

II 

8.80 

22  .3 

II 

13  -2 

61.8  CuCr  0^  '2H?0+  CrO, 

7-94 

19.6 

II 

13.1 

61 .7 

II  ^ 

6 .60 

16.6 

II 

13.8 

60.7 

CuCr20? -2H20 

5.80 

14 .8 

II 

14 .6 

58.6 

II 

4  -31 

11  -3 

II 

15.0 

54-7 

II 

6.80 

10.5 

CuCrO,.  "Cu  (OH) 

14-5 

53  .1 

CuCrO 

5-70 

8.53 

4i. 

15.1 

47.4 

II  ^ 

4-74 

2  .42 

7.32  2CuCrOu ’3Cu (OH) 
5.89 

COPPER  IODIDE  (ous)  Cul 


THE  SYSTEM  COPPER  -  IODINE  -  BENZENE  AT  6° 

(Foote  and  Fleischer,  1940) 

The  results  indicate  that  Cul  is  the  only  stable  compound  between  Cop¬ 
per  and  Iodine  above  6°. 


Wt .  %  Iodine 
in  Solution 

0.0 
3  -  OS 
7-79 
8.53 

8.6i 


Wt .  %  Iodine 
in  Residue 

55-00 
65.99 
66 .20 
69 .40 
9i  -57 


Solid  Phase 


Cu  +  Cul 
Cul 

II 

Cul  +  T 

n  z 


Cu  CUPRUM 

10  CUPRIC  I0DATE  Cu ( I0o )0 

3  ^ 


NO 


NO 


SOLUBILITY  OF  CUFRIC  IODATE  IN  AQUEOUS  SOLUTIONS  AT  250 

(Keefer,  1948) 


In  potassium  Chloride  Solutions  In  Glycine  Solutions 
Moles  per  1000  gms .  H20  Moles  per  1000  gms.  H20 


s' 

\  / 

S 

KC1 

Cu  ( IO3  )2 

Glycine 

Cu ( I03  )2 

0.0 

0.003245 

0.01253 

0.004096 

3  -32 

.00501 

.003398 

•02509 

.004805 

3-31 

. 01 002 

.003517 

•05023 

•00617 

3-35 

.02005 

.003730 

•07542 

.00746 

3  -37 

•03511 

•003975 

.1008 

.00872 

3-38 

•  05017 

.004166 

•1515 

.01116 

3  -39 

•07529 

•004453 

.2025 

•01352 

3  -41 

.1005 

. 004694 

In  Alanine  Solutions 

Moles  per  1000 

gms .  H20 

\ 

PH 

Alanine 

Cu ( I03 )2 

0.01252 

0.00398 

3  -40 

.02508 

.00460 

3  -37 

.05019 

.00584 

3  -40 

•07541 

.00698 

3  -43 

.1008 

.00806 

3  -44 

.1516 

. 01 022 

3  -47 

.2027 

.01230 

3  -49 

COPPER  NITRATE  ( 

ic)  Cu(N03)2 

1 00  gms •  of  a 

saturated  solution 

in  furfural 

contains  0.03 

gms .  of 

Cu (N03 )2  at  25° • 

Trimble  (1941 ) • 

COPPER  Trihydroxy  NITRATE  (ic) 

The  solubility  product  at  25°  in  Potassium  Nitrate  Solutions  was  deter 
mined  by  Nasanen  and  Tamminen,  1949- 


0 


COPPER  OXIDE  (ous)  Cu20 

SOLUBILITY  IN  WATER  CONTAINING  CARBON  DIOXIDE  AT  20° 

(Tronstad  and  Veimo,  1940) 

Gms.  C02  Mg.  Cu20 

per  liter  P61"  liter 
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C» 


0.0000054  g™s.  Of  cu20  dissolve  in  one  cc 
pH  =  8.1  at  25°.  (Ferry  and  Riley,  1946). 


of  oxygen  free  sea  water  at 


The  reactions  occurring  at  700°  between  Cu20  +  MnS  and  Cu20  +  Cu2S 
were  studied  by  Schenck  and  Keuth,  1940. 


COPPER  OXIDE  (ic)  CuO 

SOLUBILITY  IN  WATER  CONTAINING  CARBON  DIOXIDE  AT  20° 


(Tronstad  and  Veimo, 

1940) 

Gms .  C02 

Mg  .  CuO 

per  liter 

per  liter 

0.0 

0.15 

•  07 

8.5 

.20 

22 .7 

•32 

44  -2 

A  solution  of  CuO  in  21.75%  aqueous  NH3 
per  liter.  Archipov  and  Paksver,  1939- 

at  200  contains 

One  cc.  of  sea  water  ix  io~9 

gms.  CuO  at  pH  8.1,  at  250 

Riley,  1946. 

The  following  systems  have  been  studied 

• 

CuO  +  Fe203 

Milligan  and  Holmes  (1941) 

CuO  +  NiO 

Rigamont i 

(1947) 

CuO  +  MgO 

It 

It 

CuO  +  ZnO 

II 

It 

COPPER  HYDROXIDE  (ic)  Cu(OH)2 

Recent  determinations  of  the 

solub i lity 

product : 

OH 


5  x  10  19  between  20°  and  30°  (Geloso  and  Deschamps,  1947) 

3.9x1  o'"1 9  (Nasanen,  1942a). 

2.2X10"20  (Thermodynamic  solubility  product )  (Nasanen  and  Tamminen, 

1949) • 

Oka,  1940  found  the  solubility  to  be  5.4  xio'7  moles  per  liter. 
SOLUBILITY  OF  Cu ( OH >2  IN  AMMONIA  SOLUTIONS  AT  20° 

(ArchipoY  and  Paksver,  1939) 

%  NH, 


Gms .  Cu 
per  liter 


13  *15 
21 .75 
26  .3 


8.40 
13-75 

8.92  (18.92?) 
diSS°1Ved  '«  1  “■  <*  ■«  ot  *  8-. 


Cu 
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OH 


EQUILIBRIUM  IN  THE  SYSTEM  Cu(OH)  -CuSeO  -  H  0  AT  io° 

IBaroni,  1942)  4  2 


Saturated  Solution 

Moles  CuO  Moles  H  O  Moles  CuO  Moles  Ho0' 

Peer"0^  Solid  Phase  per  mole  per  mofe  Solid  Fhase 


Se03 

0.950 

•952 

•971 

.960 


SeO„ 


SeO. 


50.0  4CuO-SeO  -H  0  .970 

90.0  " 


175.0 

240.0 


•975 

.960 

•950 


SeO„ 


300.0  4CuO-SeO_ -H.O 
315.0  "  6 

500.0  " 

700.0  11 


SOLUBILITY  OF  COFPER  HYDROXIDE  IN  AMMONIA  SOLUTIONS  AT  180  -20° 

(Arkolov,  1948) 


30  gms  .  Cu(0H)2  were  taken  for  each  determination;  Stirred  18  hours 


Gms .  Added  Substance 
per  liter 


Gms.  Cu  per  liter 


Gms.  NH^  per  liter 


50 

100 

200 

Pyridine 

0.0 

3  -75 

7.87 

10.0 

3  -62 

7.38 

25.0 

3  -37 

7.12 

50.0 

2  -95 

6.50 

Urea 

3-0 

3  -75 

7.90 

Aniline 

0.0 

9-73 

5.i 

9.6s 

16.2 

9.6s 

20 .4 

9 .12 

The  author  also  givesdata  for  the  variation  in  the  solubility  of  Cop¬ 
per  Hydroxide  in  ammonia  alone, with  time  of  stirring,  amount  of  sample 
taken, and  amount  of  ammonia  added.  Other  data  are  given  for  the  addition 

of  nh4cns. 


inh4j2co3 


(NH4)2S04  and  NaOH. 


EQUILIBRIUM  IN  THE  SYSTEM  CuO  +  CuS04  +  H20  AT  180 

(Gromov,  1948) 


CuSO^ 

Gms .  Cu 

Wt.%4 

per  liter 

17.4 

82.8 

8.8 

39-1 

^5.87 

24  .8 

4  -29 

17.4 

1  -55 

6  .2 

0.68 

2.7 

.40 

1  .6 

•19 

0.72 

.14 

•55 

.10 

•38 

.025 

.10 

0.0 

0.0 

Density 

PH 

1 .196 

3  -8o 

1.119 

4-07 

1 . 060 

4-17 

1  .038 

4  .22 

1  .014 

4  .31 

1 .007 

4  .41 

1  .004 

4  .45 

1  .002 

4.96 

1 .001 

5  -04 

1 .001 

5  -24 

1 .000 

5  .80 

1 .000 

6  .2 

Solid  Fhase 


3Cu0-CuS0  'xH  0+  CuSO  'sH20 
3Cu0-CuS0  -xH_0 

n  4 


II 

Not  determined 
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EQUILIBRIUM  IN  THE  SYSTEM  CuO  +  Ci>SO„  +  ZnO  +  ZnSO„  +  H~0  AT  180 


Gms.  Zn 

Gms .  Cu 

per  liter 

per  liter 

185-3 

0.38 

144-5 

.28 

108.5 

•  17 

70.5 

.12 

53-0 

•  083 

30.3 

•045 

16.6 

Slight 

9.4 

- 

(Gromov,  1948) 


PH 

5.30  3Zn0,ZnS04 
5  -44 

5-55 

5-70 

5  •  80 
6 .05 
6.18 

6.31 


Solid  phase 

xH20  +  3Cu0-CuS04-xH20 


OH 


COPPER  Tetraovr idine  PERRHENATE  [Cu (CSHSN  (ReO^  >2  ReO 

At  200,  the  solubility  is  5.55s  gms.  per  liter.  Druce ,  1948. 


COPPER  SULFIDE  (011s)  (ic)  Cu2S,  CuS 

Kapustinsky  (1940)  calculated  the  solubility  products  of  Cu  S  and  CuS 
from  thermochemical  data  and  obtained  the  values:  2 

KCn2S  =  2 .6  x  io-zi9 
KCuS  =  3  .2  x  1  o~38 

which  are  in  good  agreement  with  previously  determined  values  (Vol  I 

D  .  /i  nK  )  A  f 


The  system  Cu2S  +  CuS  has  been  studied  by  Buerger 
Ramdohr  (1943). 


( 1 93  9  >  1941  )  and 


COPPER  SULFATE  CuS04 


A  solution  of  CuSO  in  13.15%  NH, 
20° .  H  3 

-0.080  gms .  CuSOu  are  dissolved  in 
50%  alcohol.  ^ 


contains  66.5  gms.  Cu  per  liter  at 

-  Archipov  and  Faksver,  1939. 


100  gms.  of  a  saturated  solution  in 


SO 


-0.0091  gms.  CuSO  are  dissolved  i 
50%  alcohol,  saturated  with  benzene 


100  gms.  of  a  saturated  solution  in 
Grinberg  and  Zemlyakova,  1948. 


Basic  COPPER  SULFATE  CuS04 ’sCu (OH )2 


SOLUBILITY  OF  sCu(OH) 


2'CuS04  IN  AQUEOUS  AMMONIA  SOLUTIONS 

(Archipov  and  Paksver,  1939) 


AT  200 


10  gms.  of  the  basic 
an  18%  NH  solution  whi 
solutes': 


salt  5C11  (OH  )2  ’CuSO, 
ch  contained  0 


4  were  shaken  wi 
grams  of  each  of 


th  100  ml.  of 
the  following 


SO 


Cu 


CUPRUM 
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Added  Solute  Gms .  Cu  per  liter  Added  Solute  Gms .  Cu  per  liter 


None 

32  .6 

Na2S°4 

34.67 

Glucose 

39-6 

Tartaric  Acid 

43-o 

NH  Cl 

38.06 

pyridine 

29-43 

NaCl 

34-4 

Cu2Cl2 

36.2 

The  authors  shook  10  gms.  of  5CU (OH )2 "CuSO^  with  varying  amounts  of  an 
18%  NH~  solution,  and  determined  the  concentration  of  the  copper  in  each 
solution : 


NHo  Added  to 

Gms .  Cu 

of  Bas ic  Salt 

per  liter 

100 

30.22 

167 

24 .70 

200 

23  .20 

500 

12.10 

SO  COPPER  Trihydroxy  SULFATE  (ic)  CuS04 ^Cu (OH )2 

The  solubility  product  at  25°  in  Potassium  Sulfate  Solutions  was  deter¬ 
mined  by  Nasanen  and  Tamminen,  1949.  and  Nasanen,  1942a. 


COPPER  POTASSIUM  SULFATE  CnS04 -K2S04 *6H20 


Hill,  Durham,  and  Ricci,  found  the  solubility  at  250  to  be  10.35  g™s • 
CuS04‘K2S04  Per  100  gms.  of  saturated  solution  (d  -  1.094.  Molarity 

0 .3392  )  •  (  1940) 

THR  SYSTEMS  COPPER  POTASSIUM  SULFATE  -  COFFER  AMMONIUM  SULFATE  -  WATER 
COPwf  POTASSIUM  SULFATE  -  NICKEL  POTASSIUM  SULFATE -WATER,  AND 
COFFER  POTASSIUM  SULFATE -ZINC  AMMONIUM  SULFATE  -  WATER  AT  25 

(Hill,  Durham,  and  Ricci,  1940) 

Fach  point  was  determined  in  duplicate,  reversing  the  order  of  addi¬ 
tion^ nf  the  silts in  order  to  assure  the  attainment  of  equilibrium, 
t ion  ot  t no  S3.i-x.s>  .  .  .  -i  .c  watpr  W6rc  forincd 

Continuous  solid  solutions  containing  six  molecules  of  water  we 

in  each  case . 


n2  "J'Jn  '2 

Saturated  Solution 


CuK„lS0„ ),  +  Cu(NH4)2IS0u)2 


Solid  Phase 


Wt .  %CuK2(S04>2 


7t.%CulNH4)2IS0„)2  Kt.»CiiKJlS<l(l2 


0.0 
2.03 
3  *28 
5-45 

6.87 

8.55 

10.35 


18.60 
15  -44 
13  -49 
10.04 
7-35 
3-90 
0.0 


16.35 
26 .90 
42  .78 
54-31 
66.12 


57.01 
46.92 
31 .62 
20.60 
9.01 
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CuK2(S04)2  +  NiK2(S04)2 


Saturated 

Solution 

Solid 

Fhase 

/* 

Wt.  %  Cul^ (S04 )2 

' — - S 

Wt.  %  NiK2iS0t4)2 

Wt .  %  CulCj  (S04  )2 

Wt.  %  NiySC^). 

10.35 

0.0 

- 

- 

9 .26 

0.71 

61  .77 

13 .86 

7.84 

1 .507 

44 .91 

30.51 

6.56 

2  .220 

33  -11 

42  .26 

5.07 

3 .082 

22  .24 

53  .20 

2.981 

4-34 

10.81 

64  .49 

0.0 

6.33 

CuK2(S04)2  + 

ZnK2(S04)2 

Wt .  %  Cul^  (S04  )2 

Wt.  %  ZnLjfSO^ 

wt.  %  cuysq^ 

Wt.  %  Znl^(S04)2 

0.0 

11.72 

- 

- 

1 .303 

10.37 

9.61 

66.17 

3 .010 

8.53 

22 .68 

52.87 

4-74 

6 .64 

36.30 

39.25 

6 .42 

4.74 

49-44 

26.08 

8.22 

2.617 

62  .81 

12  .68 

10.35 

0.0 

COPPER  AMMONIUM  SULFATE  CuS04MNH4)2 

S04-6H20 

Hill,  Durham,  and  Ricci  (1940)  found  the  solubility  to  be  18.60  gms  . 

CuS04’ INH4)2S0  per  100  gms .  of  saturated  solution  at  25°  (d  =  1.160 
Molarity  =  0.7399) . 


SO 


THE  SYSTEM  COFFER  AMMONIUM  SULFATE  - 
MAGNESIUM  AMMONIUM  SULFATE  -WATER  AT  250 

(Hill,  Durham,  and  Ricci,  194  0) 


Each  determination  was  done  in  duplicate,  and  the  order  of 
t  e  salts  was  reversed,  in  order  to  assure  the  attainment  of 


addition  of 
equi librium . 


Saturated  Solution 


Wt.  %cuinh4)2so4 

o.o 
3  .46 
6-47 
8.6s 
12  .44 
15.88 
18.60 


Wt.  %  Mr(NH4)2S04 
16.61 

13 .73 

11 .14 
9.16 
5.76 
2.63 
0.0 


Solid  Fhase 


Wt.  %  Cu(NH4)2S04 


14 .88 
28.67 
38.53 

53-94 
65  .25 


Wt.  %  Me?(NH4)2S04 


55.82 
42 .54 
33 .16 
18.29 
6.81 


Cu 


CUPRUM 
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SeO  COPPER  SELENATE  CuSe04 

SOLUBILITY  IN  WATER 

(Klein,  1940) 


t° 

Density 

-0.5 

1 .0646 

-1 .0 

- 

0.0 

1 .1206 

21  .2 

1 .1654 

40  .2 

1  .2235 

54 

1  .2827 

60.2 

1  .3128 

70 

1  .3660 

80 

1  .4318 

Gms .  CuSeO^  per 
100  gms  .  Sat .  Sol. 

6.13 

10.44 
14  -73 
19.72 
24  .27 
26 .74 
30.40 
34.93 


Gms .  CuSeO,,  per 
100  gms .  H20 

6.53 

11 .65 
17  .27 
24.56 
32  .04 
36.50 
43  -6 
53  -68 


Solid  Phase 


Ice 

Ice  +  CuSeO  ,sH20 
CuSe04 ‘5n20 


Considerably  higher  results  than  the  above  were  obtained  by  Metzner 
( 1 898 ) .  Klein's  results,  however,  are  in  agreement  with  the  work  of 
MacAlpine  and  Sayre  (Vol.  I,  p.  518). 


THE  SYSTEM  COPPER  SELENATE  -  AMMONIUM  SELENATE  -  WATER  AT  250 

(King  and  Beckman,  1946) 


Gms.  (NH4)2Se04  per 
100  gms .  Sat .  Sol . 

o.o 
4.89 
6.88 
9.42 
9.82 
*10.96 
14  -67 
18.66 
18.70 
21 .40 
21 .60 
25  -47 
35  -25 
40.29 
42  .71 
50.20 
53-84 
54.02 


Gms.  CuSe04  per 
1 00  gms .  Sat .  Sol . 

16.09 
15  -91 
15-98 
16.06 

15  .61 
12  .30 
7.02 
4  -47 
4  -47 
3.31 
3  .17 
2  .20 
0.49 
•23 
•19 
Trace 


Solid  phase 
CuSe04 ,5H20 

fl 

II 

CuSeO  +  1:1:6 
1:1:6 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

1:1:6+  (NH  )2Se04 
(NH4)2Se04 


0.0 

l  :i  :6  =  CuSe04MNH4)2Se04-6H20 


‘The  solubility 
CuSe04*  <NH4 )2Se04 


of  Copper  Ammonium  Selenate  (1:1:6)  's  23.26  gms. 
per  100  gms.  saturated  solution. 


ERBIUM  NITRATE  Er ( N03 ) 3 


100  ml .  of  a 
contain  190  mg. 


saturated  solution  of 
Er„Oo-  (Wells,  1930>- 

2  3 


erbi urn  n i trate 


in  ether  at  20° 


NO 
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IRON  Fe 

The  following  systems  have  been  studied: 

Fe  +  NiO^=^FeO+  Ni  (1560°,  1790°)  Jander  and  Serf  (i933>- 

Fe  +  MnO^=^FeO+  Mn  (1560°)  Krings  and  Schackmann  (1931* 

(1540°)  Herasymanko  (1938) 

Fe  +  FbS  FeS  +  Fb  —  Urazov,  Borobev ,  and  Ainbinder  (1936) 
Fe  +  NiSi03^=^FeSi03  +  Ni  (1480°)  Strassen  (1931) 

2Fe  +  Si02^=^2Fe0+  Si  (1640°)  Herasymanko  (1938) 


FERRIC  ARSENATE  FeAsO^ 

Scorodite  (FeAsO  -2iH20)  was  found  to  decompose  completely  in  NaOH 
solutions  when  the  molar  ratio  of  As205:Na0H  equalled  1:6.  Solutions  in 
which  the  As2CL:NaOH  ratio  exceeded  1:4  contained  practically  pure 
Na  AsO^,  and  there  was  no  iron  nor  Na2HAsO^  in  the  solution.  Viehherz 
and  Krachevska ja ,  1936. 


FERROUS  PYRIDINE  RHODINATE  C^NFeCNS  ? 

0.0136  mols  are  dissolved  in  one  liter  of  a  saturated  solution  in  wa¬ 
ter.  0.0202  moles  are  dissolved  in  one  liter  of  a  saturated  solution  in 
Absolute  Alcohol  (probably  at  20° )  Treadwell  and  Ammann,  1938. 


FERROUS'  ANTHRAN  I  LATE  Fe  (H2NC6H4C00  >2 

0.0124  mols.  are  dissolved  in  one  liter  of  a  saturated  solution  which 
is  1N  with  Acetic  Acid  (probably  at  20°  )  Treadwell  and  Ammann,  1938. 


FERRIC  CUPFERRATE  Fe (C6HSN ( NO ) 0 ) 3  CH 

The  solubility  product  was  found  to  be  9.9  x  io"2^  by  Fyatnitski,  1946. 


FERROUS  OXYQU INOLATE  Fe (CQH60N )2 -2H20 

0.00590  mols.  are  dissolved  in  one  liter  of  a  saturated  solution  which 
is  iN  with  Acetic  Acid  (probably  at  20°  )  Treadwell  and  Ammann,  1938. 


Fe  FERRUM 

Cl  FERROUS  CHLORIDE  Fed2 


The  SOLUBILITY  OF  FERROUS  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  20° 

(Schafer,  1949) 


Gms.  per  100 

Solid 

Gms.  per 

100 

Solid 

gms .  Sat 

.  Sol. 

Density 

Phase 

gms .  Sat 

Sol. 

Density 

phase 

_ _ /v 

/V 

\ 

/ - 

\ 

HC1 

FeCl2 

HC1  FeCl2 

0.0 

38.5 

1  -443 

FeCl2-4H2 

0  20.03 

9-75 

1 .204 

Fed2-4H20 

1 .82 

35.5 

1 .415 

21 .9 

7.85 

1 .196 

II  * 

3-65 

32.4 

1 .386 

II 

23.7 

6  .46 

1 .190 

II 

5  -47 

29.5 

1  -359 

II 

25.5 

5-45 

1.188 

II 

7.29 

26 . 7 

l  -334 

II 

27.3 

4  .57 

1  .190 

II 

9-11 

23.9 

1  .310 

II 

29.1 

3  -93 

1 .194 

10.93 

21 .4 

1  .288 

It 

30.9 

2.13 

1 .198 

FeClo'4Ho0  + 

12.75 

18.9 

1  .267 

II 

FeCl,-2fl,0 

14  -57 

16.5 

1  .248 

II 

32.8 

1 .89 

1 .202 

FeCl,-2H;0 

16  .40 

14 .1 

l  .230 

II 

34-6 

1 .74 

1 .207 

18.21 

11.9 

1  .216 

II 

36.4 

1  .58 

1 .212 

II 

THE  SYSTEM  FERROUS  CHLORIDE  -  AMMONIUM  CHLORIDE  -  WATER  AT  35° 

(Lusbnaya,  1949) 


Gms .  oer 
Saturated 

100  gms . 
Solut i on 

%  FeCl2  in 

/N _ 

Mixed  Crystals 

NH4C1 

FeCl2 

(Extrapolated ) 

30.35 

0.0 

0.0 

27.94 

4.85 

1  .2 

24 .55 

9.50 

3  -5 

24 .98 

8.51 

4.0 

22 .08 

12  .53 

6.0 

20.18 

15.18 

9-9 

19.47 

16.98 

12.5 

18.45 

19-01 

15.8 

16 .84 

22 .1  7 

20.2 

15.99 

23  -04 

21 .0 

15  .20 

24 .19 

24-5 

15-07 

24.74 

27  -2 

15  -23 

25  -21 

28.4 

13  -25 

26.84 

34-8 

11  .36 

29.38 

38. S 

9.72 

3  0.87 

43  -3 

8.68 

33 .04 

48.3 

6 .72 

35-55 

50.8 

5  -49 

38.47 

52.5 

4.96 

39.62 

6l  .5 

2  .50 

38.90 

63 .75 

0.0 

40.20 

Solid  Phase 
NH4C1 

ot-Solid  Solution 

It 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

fi  -  Solid  Solution 

II 

II 

II 

II 

II 

/-Solid  Solution  +  Fed2‘4H20 
FeCl2-4H20 
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Fe 


FERRIC  CHLORIDE  FeCl3 

COMPOSITIONS  OF  SOLUTIONS  IN  EQUILIBRIUM  WITH  ICE 
IN  THE  SYSTEM  FeCl3  -  HC1  -  H20 

(Knrnakov  and  Nikitina,  1938) 


t° 


-25 


-20 


Mols .  per  1 oo  mols . 
FeCl3  +  HCl  +  H20 

/ - 

FeClj 

HCl 

0.0 

<J 

00 

M 

2.79 

1  .50 

2  .82 

3  -38 

3  -46 

0.0 

0.0 

6 .14 

1  .04 

4.16 

2  .29 

1.10 

2.75 

1  -55 

2.99 

0.0 

Mols .  per  100  mols . 


FeCl3  + 

HCl  +  H20 

FeCl3 

HCl 

0.0 

5  -20 

0.76 

3  *44 

l  -33 

2 .07 

2  .42 

0.0 

0.0 

4 .01 

0.51 

2.89 

1 .71 

O.28 

1 .93 

0.0 

0.0 

2  .42 

1  -35 

0.0 

DISTRIBUTION  OF  FERRIC  CHLORIDE  BETWEEN 
AQUEOUS  HYDROCHLORIC  ACID  AND  Dichlor DiethylETHER  AT  250 

(Axelrod  and  Swift,  1940) 


Moles  Fe  per  liter 

Moles  HCl  per  liter  in  H20  phase  jn  j^q  phase 


litial 

Final 

Initial 

3  -45 

3  -42 

0.00895 

4.24 

4.19 

.00895 

4.31 

4  .26 

.00895 

5-17 

5-io 

.00895 

6.03 

5-93 

.00895 

6 .90 

6.77 

.00895 

7.75 

7.58 

.00895 

2.99 

2.97 

.0720 

4.00 

3  -95 

.0720 

4  .20 

4 .14 

.0720 

4 .00 

4-93 

.0720 

5-17 

5-09 

.  0720 

5  -99 

5.88 

.  0720 

7.00 

6.84 

.0720 

7-99 

7.80 

.0720 

9.00 

8.75 

.0720 

9-99 

9.65 

.0720 

3  -45 

3  -40 

•574 

4.24 

4-15 

•574 

5.17 

5 .02 

•574 

6 .03 

5.66 

•574 

6.90 

6  .64 

•574 

8.63 

8.33 

•574 

Distribution 

Ratio 

Fe-Ether 

Fe-H20 

0.065 

.187 

.186 
.81 
3  -64 

17.8 

0.013 

.066 

.071 

•294 
•374 
1  .32 
7.74 

29.8 
51 

132 
0.043 
•  136 

•350 

1  .06 
2.88 
19.4 


Cl 
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DISTRIBUTION  OF  FeCl  BETWEEN  AQUEOUS  HYDROCHLORIC  ACID 
SOLUTIONS  AND  ISOFROFYL  ETHER  AT  20° 

(Nachtrieb  and  J'ryxell,  1948) 

5  ml.  of  HCl  +  FeCl..  known  concentration  were  shaken  with  5  ml.  of 
Isopropyl  Ether  in  a  thermostat.  Radioactive  Iron  was  used,  and  the  a- 
mount  of  Iron  in  each  phase  was  determined  by  counting  the  emanations 
with  a  Geiger-Muller  tube. 


The  concentrations  are  expressed  in  gm.  mols .  per  liter  of  solution. 


K  ~  - 

[  Fe+H'~ 

in  Ether  layer 

[Fe-^-J 

ir  Water  layer 

Initial  Concentration 


Initial  Concentration 


" - 

S - s 

K  - - ^ 

S. 

K 

HC1 

FeCl3 

HCl 

FeCl3 

3  .0 

0.00339 

O.OO234 

5-0 

0.02066 

0.781 

.00865 

•OO252 

•04370 

2  .621 

.  02066 

•OO233 

•1559 

6.133 

.02066 

.00253 

.3862 

12  .41 

•06073 

.00342 

6 . 0 

.0002258 

4.367 

.06073 

•00319 

.0002258 

3  -653 

•  2059 

.00961 

.001129 

3  -459 

•2059 

.0084 

.00564 

4  .538 

•  5064 

.1606 

.00564 

3-771 

.5064 

•175 

.00764 

2  .598 

4  .0 

0.0002258 

O.O468 

.00764 

4.258 

•  001129 

•0525 

.01566 

6 .050 

•  00564 

.0347 

•03569 

15  -i8 

.02066 

.0463 

•  1238 

42  .95 

•05171 

.*0670 

•  3061 

81  .69 

•2059 

.4685 

7.0 

0.0002258 

29-81 

•  4663 

1  .878 

.0004516 

24 .05 

5-0 

0.0002258 

0.389 

.001129 

19-77 

.001129 

•370 

.00564 

28.39 

. 00564 

.300 

.01072 

50.52 

.00564 

•4585 

.02567 

128.7 

.00564 

•  475 

•05572 

191  .9 

.00865 

.588 

.1058 

279-0 

•2059 

659 

Results 

with  Solutions 

Containing  A1C13 

Init ial 

Concentrat ion 

Initial 

Concentrat 

ion 

- -  K 

s 

■ 

- -v  n 

HCl 

A1C13  FeCl3 

HCl 

A1C13 

FeCl3 

4  .500 

0.500  0. 

0 

.480 

•0200  7.l6 

•499 

00100  2.00 

•470 

.0300  9*03 

.49B 

00200  2.47 

•450 

.0500  11.4 

•497 

00300  2.41 

.400 

•1000  14-9 

•495 

00500  3-04 

•  300 

•2000  17-2 

•  490 

0100  3-45 

•  200 

.3OOO  10.5 

.490 

0100  4-49 

0.0 

.500  3-92 

Distribution  ratios  for  iron  in  the  system  FeCl  +  NH4C1  +  H20  at  0 
were  obtained  by  Ioffe  and  Nikitin,  1942  by  precipitating  the  mixed  crys 
tals  from  solutions  containing  definite  concentrations  of  iron. 
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The  solubility  of  FeCl3  in  pure  S,C12  and  in  SC12  at  20°  -  30°  is  less  Cl 
than  1  mg  ;  %,  and  at  6o°  -  too0  is  less  than  2  mg .  % .  In  a  mixture  of 
the  two  solvents  the  solubility  is  slightly  greater  than  in  either  alone. 

-  Ionescu  and  Fiatkowski,  1939. 

100  grams  of  a  saturated  solution  of  FeCl3  in  Furfural  at  25°  contain 
0.55  grams  FeCl3.  -  Trimble,  1941. 

Melting  points  and  vapor  pressures  are  given  for  the  system  FeCl3  + 

NaCl  by  Johnstone,  Weingartner,  and  Winsche,  1942. 


FERRIC  FLUORIDE  FeF3  F 

SOLUBILITY  OF  FERRIC  FLUORIDE  IN  WATER 

(Tandnaev  and  Deichman,  1946) 


100  grams  of  a  saturated  solution  in  water  at  25°  contain  5.59  gms . 
FeF3  .  The  saturating  solid  phase  is  FeF‘3H20.  This  value  does  not 
agree  with  that  of  Carter  (Vol.  I,  p.  533). 

EQUILIBRIUM  IN  THE  SYSTEM  FERRIC  FLUORIDE  -  HYDROGEN  FLUORIDE  -  WATER  AT  250 

(Tananaev  and  Deichman,  1946) 

Silver  Vessels  were  used 


Gms .  per  : 

100  gms . 

Saturated 

Solution 

^ - ^ 

Solid  phase 

HF 

FeF3 

0.0 

5  -59 

FeF  ‘3Hp0 

1  .14 

5 .01 

Jn  ^ 

1  .70 

5.58 

fl 

3.16 

6.16 

II 

6 .24 

5-54 

II 

9-94 

5-31 

II 

13  -26 

4.70 

II 

15.71 

4-43 

II 

18.26 

4.19 

II 

21  .40 

3  -76 

II 

26.94 

3-71 

II 

33-53 

3.91 

II 

43  -8i 

9.44 

II 

44-60 

9.56 

II 

44.59 

10.81 

II 

44-72 

10.96 

It 

Gms .  per  1 oo  gms . 
Saturated  Solution 


\ 

Solid  phase 

HF 

FeF3 

45-03 

10.82 

FeF  '3H_0 
* 

45  .21 

14.95 

45.35 

12 .07 

II 

45.50 

14.52 

II 

46.00 

16.73 

FeF, -3H,0  + 

46.65 

47.62 

FeF  -3HF-3H. 

16.50 

12.97 

FeF3^3HF'3H2i 

49.90 

9.90 

II 

50.12 

10.67 

II 

52.69 

8 .22 

II 

54.15 

7-53 

II 

55.6o 

5-70 

II 

61 .23 

3  .22 

II 

64  -3  7 

3.13 

II 

70.98 

1  .06 

It 

Fe 
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EQUILIBRIUM  IN  THE  SYSTEM  FERRIC  FLUORIDE  -  POTASSIUM  FLUORIDE  -  WATER  AT'250 


(Tananaev  and 

Dele  hman. 

1946a) 

Gms .  per 

100  gms  . 

Gms .  per 

100  gms. 

Saturated 

Solution 

Saturated 

Solution 

_ /N _ 

Solid  Fhase 

Solid  Phase 

s' 

KF 

FeF3 

KF 

FeF3 

0.52 

2 .30 

FeF2*3H,0  + 

3.7i 

•  002 

nKF^FeF,,  ,i2Ho0 

sKF^FeF  -H20 

3  -97 

.001 

VI  3  - 

.56 

1 .01 

2KF-FeF,-H,0 

4 .00 

.001 

11 

.62 

0 .24 

11  J 

4.86 

- 

11 

1 .37 

•03 

II 

7.17 

- 

11 

l  -57 

.02 

II 

8.94 

- 

2  .40 

.006 

nKF‘4FeF2  "i2H2 

0  13.34 

- 

3KF'FeF  *3H20 

2.89 

•005 

11  *  * 

19.80 

- 

11° 

3  .19 

•  002 

11 

22.80 

- 

II 

3-31 

.002 

11 

24.07 

— 

3  -55 

.002 

11 

31 .75 

— 

3  .66 

•  002 

11 

33  -40 

— 

EQUILIBRIUM  IN  THE  SYSTEM  FERRIC  FLUORIDE -SODIUM  FLUORIDE -WATER  AT  250 

(Tananaev  and  Deichmao,  1945) 


Gms.  FeF3  per  100  gms. 
Saturated  Solution 

5-59 
7.32 
0.012 
Approx .  0 


Gms.  NaF  per  100  gms. 
Saturated  Solution 

0.0 

0.15 

0.23 

>0.7 


Solid  phase 


FeF  -3H  0 

FeF.-3H20  +  2FeF3-sNaF 

J  2FeF  ‘sNaF 
^  |1 


F  FERRIC  Potassium  FLUORIDE  FeF3'2KF,H20 

The  compound  is  congruently  soluble.  At  25°.  one  liter  of  a  saturated 
solution  in  water  contains  0.018  moles  of  compound.  (Tananaev  an 
Deichman,  1946a). 


I 


FERROUS  IODIDE  Fel2 

THE  SYSTEMS  IRON  -  IODINE  -  BENZENE  AND  IRON  -  IODINE  -TOLUENE  AT  250 

(Foote  and  Fleischer,  1940) 

The  results  indicate  the  non-existence  of  the  compound  Fel3  at  6°  or 
above . 


Fe  +  I  +  Toluene 


Fe  +  I  +  Benzene 


Gms.  I2  per  100 
gms.  Sat.  Sol. 


o.o 
i  -31 
10.06 
10.46 
10. 3o 


Solid  Fhase 


Fe  +  Fel2 
Fel. 


Fel2  +  L 


Gms.  Ia  per  100 
gms .  oat .  Sol . 


1  .11 
6.98 
8.81 


Solid  Fhase 
Fel2 

II 

Fel_  +  I, 


2  05 
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FERRIC  NITRATE  Fe (N03 >3 -6H20 


NO 


100  grams  of  a  saturated  solution  of  Fe ( NO^ >3 ‘6H20  in  furfural  at  25° 
contain  0.21  grams  of  Fe (N03 )3 '6H20.  -  Trimble,  1941- 


,  1941- 


FERRIC  OXIDE  Fe203  u 

The  reaction  Fe203  +  6HC1  2FeCl3  +  3H20  from  300°  to  1000°  was  in¬ 
vestigated  by  Schafer,  1949a. 

The  system  Fe.O,  +  NiO  was  studied  above  1000°  by  Toropov  and  Borisenko, 
1948. 

FERROUS  HYDROXIDE  Fe(OH)2  OH 

Oka,  1940  found  the  solubility  of  Ferrous  Hydroxide  to  be  1 .3  x  io~5 
moles  per  liter. 

FERRIC  HYDROXIDE  Fe (OH L  OH 

o 

Oka,  1940  found  the  solubility  of  Ferric  Hydroxide  to  be  3  .4  x  10-10 
moles  per  liter. 

Freshly  precipitated  Ferric  Hydroxide  was  found  to  be  more  soluble  than 
a  product  which  had  aged  for  some  time.  Evans  and  Pryor  (1949)  found  the 
solubility  product  of  the  freshly  precipitated  material  to  be  3,2  x  io"3^ 
at  200 . 

FERRIC  PHOSPHATE  FeP04  p0 

FERRIC  PHOSPHATE  (Basic) 


Ghani  and  Aleem  (1949)  shook  10  mg.  of  each  iron  phosphate  with  0.5  N 
etic  Acid,  0.25  N  NaOH,  and  2  N  H2SO  for  2  hours  at  room  temperature 

id  renort  t  mcr  nf  n  n  a  .-ir  *  .  c 


Solvent 


(Normal)  (Basic) 

Mg.  P205.  per  100  ml.  Solvent 


0.5  N  Acetic  Acid 
0.25  N  NaOH 
2  N  H2S04 


0.12 
0.8 
1 .56 


0.095 

0.32 

0.80 


Devyatin  (1940)  determined  the  solubili 
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S  FERROUS  SULFIDE  FeS 

Kapustinsky  (1940)  calculated  the  solubility  product  of  Ferrous  Sulfide 
from  thermodynamic  data  and  obtained  the  value  Ksp  =  3.8  x  10-20.  The 
calculated  solubility  in  solutions  of  varying  pH  are  as  follows: 


Moles  FeS  per  liter  1.9X10"2  1.9X10-2  2.7x10"^  1.9x10^  2  x  io~8 

Isakov  (1939)  studied  the  calcination  of  FeS  at  500°  and  700°  in  at¬ 
mospheres  of  N2,  H30,  and  Air  and  determined  the  solubility  of  the  decom¬ 
position  products  in  HC1  solutions. 


SO  FERROUS  SULFATE  FeS04 

SOLUBILITY  OF  FERROUS  SULFATE  IN  SULFURIC  ACID  SOLUTIONS  FROM  -20°  TO  90° 

150°  to  90°  Belopolskii  and  Shpunt,  1941;  -20°  to  +  5°  Be lopols k i i and  Urusov,  1948; 

+  10°  to  90°  Belopolskii,  Kolicheva,  and  Shpunt,  19481 

These  authors  have  made  an  extensive  investigation  of  the  system  FeSO^- 
H2S04-H20  by  both  isothermal  and  polythermal  methods.  They  present  data 
obtained  by  (i)  determination  of  the  temperature  of  appearance  or  disap¬ 
pearance  of  the  solid  phase.  (2)  the  addition  of  solid  FeSO  ‘7H20  to 
solutions  of  constant  %  H2S04 ,  and  (3)  the  usual  isothermal  solubility 
determinations.  Density  was  determined  for  both  saturated  and  unsatur¬ 
ated  solutions.  In  general  the  results  agree  rather  well  with  those  of 
Cameron  IVol.  I,  p.  540). 


Gms .  H2S04 
per  100  gms . 

Gms .  FeS04 
per  100  gms . 

Density 

Solid  phase 

Sat.  Sol. 

23  .30 

Sat.  Sol. 

0.0 

Ice 

22  .40 

1 .58 

- 

Ice  +  FeSO  -7H20 

23  .26 

1  -35 

- 

FeS04 '7n20 

20.28 

0.0 

- 

Ice 

18.37 

3  -53 

- 

Ice  +  FeSO 'yH  0 

22 .85 

2  .27 

- 

FeS04-7H20 

16.30 

0.0 

- 

Ice 

15.48 

1 .95 

- 

It 

13  -34 

6 .03 

1  .161 

Ice  +  FeSO  '7H20 

14  .30 

5-72 

1  .164 

FeS04-7H20 

17  .34 

4-77 

1  .177 

22  .44 

3-19 

1  .198 

25 . 0 

2.4 

1 .209 

10.37 

0.0 

- 

Ice 

II 

9-32 

2  .20 

— 

Ice  +  FeSO  ^FLO 

FeS04’X0 

6 .45 

9.85 

1  .156 

8.10 

9-05 

1 .160 

12.51 

7-44 

1  .173 

It 

13-94 

6.94 

1  .179 

16.98 

5.80 

1 .193 

II 

22 .04 

4.12 

1  .213 

II 

25-0 

3-0 

1  .225 

207 


FERRUM 


Fe 


o 


5 


10 


IS 


20 


25 


Gms .  H2S04 
per  ioo  gms . 

Gms .  FeSO^ 
per  100  gms . 

Density 

Solid  phase 

Sat.  Sol. 

Sat.  Sol. 

0.0 

13  .67 

- 

FeSO  -7H30 

L*’  II 

l  .41 

13  .30 

1  .159 

4  -S3 

12 .00 

1 .164 

II 

7.84 

10.50 

1 .173 

12  .21 

8.6s 

1  .186 

13  -57 

8.17 

1  .191 

16.63 

6.83 

1 .206 

21  .63 

5-04 

1 .226 

II 

23 .0 

4  .6 

1  .229 

0.0 

15 .45 

- 

FeS04-7H20 

1  -35 

14-75 

— 

4-36 

13  .58 

- 

It 

7-59 

1 1  .92 

— 

11.90, 

9-87 

- 

II 

IS  .21 

9.38 

- 

II 

16  .22 

7.92 

- 

II 

21  .22 

6.10 

~ 

II 

0.0 

17.12 

- 

FeSO  -7H20 

3  -6s 

15.52 

- 

Ml 

7  .46 

13  .58 

- 

II 

11.82 

11 .62 

- 

II 

16.60 

9.42 

- 

II 

21 .58 

7-55 

- 

II 

26  .55 

6  .25 

— 

II 

0.0 

19.10 

- 

FeSO  -7H20 

3  -25 

17.23 

- 

Ml 

3  .48 

17  .25 

- 

II 

6.66 

15  .30 

- 

tl 

7  .20 

15  .28 

- 

It 

10.80 

13  -39 

- 

II 

11  .32 

13  .38 

- 

II 

is  .23 

11  -37 

- 

II 

15.90 

11  .28 

- 

II 

20.75 

9  .28 

- 

II 

25.78 

7.65 

- 

II 

0.0 

20.90 

- 

FeSO  -7H,0 

3  -35 

18.95 

- 

2 

6 .92 

17.05 

- 

II 

10.80 

15  .20 

- 

II 

15  .20 

13  .25 

- 

II 

19.90 

11  .20 

- 

II 

24.75 

9.50 

- 

II 

0.0 

22.98 

- 

FeSO  *7H  0 

3.18 

20 . 72 

- 

11 

3 .81 

20.68 

l  -253 

11 

6 .52 

19.00 

- 

11 

7 .26 

18.53 

1  -257 

11 

10.30 

17.15 

- 

11 

11-93 

16.60 

1  .265 

11 

13-01 

15.88 

1  .267 

11 

14  -50 

15  .20 

- 

n 

15  .42 

14.85 

1  .275 

11 

19.00 

13  -20 

11 

20.90 

12  .84 

- 

11 

23.55 

11.72 

1  .294 

11 

27.78 

10.70 

11 

SO 


Fe 


FERRUM 


SO 


208 


♦  0 

Gms.  H2S0 

Gms.  FeSO 

t 

per  100  gms. 
Sat .  Sol. 

Per  100  gms. 
Sat.  Sol. 

Solid  phase 

30 

0.0 

24.70 

FeSO,,  •  7ILO 

2. 77 

22 .93 

4„  '  2U 

2 .98 

22.60 

II 

5.86 

21 .15 

II 

6 .20 

21 .02 

II 

9-53 

19.28 

II 

9-70 

19.25 

II 

12 .93 

17.68 

II 

13.65 

17.48 

II 

17.10 

15.87 

II 

18.00 

15.55 

II 

22 .28 

14.08 

II 

35 

O 

0  00 

0  01 

26 .58 

24.55 

FeS04-7H20 

2 .70 

24 .92 

II 

5.61 

23 .18 

II 

5  -83 

22.95 

II 

8.93 

21 .55 

II 

9.15 

21  -35 

II 

12.83 

19.70 

II 

14-73 

18.98 

II 

15-77 

18.71 

II 

16.85 

18.00 

II 

20.93 

16.50 

II 

40 

0.0 

28.70 

FeSO  -7fL0 

2  .63 

26.55 

4  ,,  2 

5  -45 

24 .92 

It 

8.60 

23  .40 

II 

11  -  95 

22 .06 

II 

15  -68 

20.60 

II 

45 

0.0 

30.85 

FeSO  -7H20 

2  .45 

28.38 

4 11  2 

5.10 

26.90 

II 

8.00 

25.48 

II 

11.15 

24 .30 

II 

50 

7.65 

28.47 

FeSO  -7H20  +  FeSO  -4H20 

8.62 

27.60 

FeS0^-4H20  +  FeSO^  'fLO 

83.8 

0.45 

FeS04-H20  +  FeS04 

60- 

1 .24  . 

34-5 

FeSO  -4H20  +  FeSO  -ILO 

84-5 

0.5 

FeSO  -H-0+  FeSO,, 

q.  ^  q 

70 

85.9 

0.54 

FeS04-H20  +  FeS04 

90 

84 .13 

0.82 

FeS04‘H20  +  FeS04 
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EQUILIBRIUM 


Gms .  FeSO^ 
per  ioo  gms  . 
Sat.  Sol. 

19.0 
14.5 
9-1 
8.5 
4-3 
1  -55 
0.30 


IN  THE  SYSTEM  FERROUS  SULFATE  -  FERROUS  CKIDE  WATER  AT  180 

(Gromov,  1948) 


Gms .  Fe 
per  liter 

Density 

pH 

88.0 

1 .259 

6  .46 

02  .6 

1 .178 

6.6  2 

36.8 

1 .103 

6.79 

34.5 

1 .1 00 

6.80 

16.5 

1 .046 

6.94 

5.8 

1 .015 

7-14 

1 .1 

1 .004 

8.50 

Solid  Phase 


FERRIC  SULFATE  Fe2lS04>3 

EQUILIBRIUM  IN  THE  SYSTEM  FERRIC  SULFATE  -  FERRIC  OXIDE -WATER  AT  180 

(Gromov,  1948) 


Gms .  H2S04 
per  liter 

Gms .  Fe 
per  liter 

PH 

Solid  Phase 

42  .8 

19.9 

0.68 

3Fe20^  ”2S0,  "xH 

26.0 

11  -3 

0.98 

24.3 

10.4 

1 .01 

II 

22 .4 

9-7 

1  .os 

II 

18.3 

8.7 

1 .14 

II 

14.6 

6.1 

1 .24 

II 

10.0 

4-3 

1 .40 

II 

8.0 

3-2 

1 .49 

It 

3-3 

1 .14 

1.88 

II 

1  -9 

0.40 

2 .12 

II 

0.25 

0.07 

2.59 

II 

Trace 

Trace 

4 .14 

2Fe203-S03-xH2 

The  solubility  of  Fe2(S04)3  in  pure  S„C12  and  SC12  at  20°  -  30°  is  less 
than  1  mg .  %,  and  at  6o°  -  ioo0,  less  than  2  mg.  %.  In  a  mixture  of  the 
solvents  the  solubility  is  slightly  greater  than  in  either  alone. 

-  Ionescu  and  piatkowski,  1939. 


GALLIUM  Ga 


The  solubility  of  Gallium  in  copper  and  silver  was  determined  by  Owen 
and  Rowlands  (1940)  by  means  of  X-Rays. 


GALLIUM  LACTATE  Ga (CH^CHORCOO ) 

J 


SOLUBILITY  IN  VARIOUS  SOLVENTS 

(Dudley  and  Garzoli,  1948) 


Solvent 


Water 

II 

95%  Ethyl  Alcohol 
Ether  (Anhydrous) 
Acetone  (Anhydrous) 


Gms.  Ga(CH  CHOHCOO) 
per  ioo  ml.  Solution 


20 

8.9 

100 

21 .5 

20 

1  -5 

20 

0.015 

20 

0.004 

CR 


Ga 


gallium 


210 


CH 


GALLIUM  OXINE  GalC7H6N0)3 


The  solubility  product  in  water 
at  i8°,  0.092  moles  are  dissolved 
in  chloroform.  (LaCroix,  1947). 


is  1.6  x  10  41  (room  temperature)  and 
m  one  liter  of  a  saturated  solution 


OH 


GALLIUM  HYDROXIDE  Ga(0H)3 

Oka,  1940  found  the  solubility  of  Gallium  Hydroxide  in  water  to  be 
6.3  x  10  10  moles  per  liter. 


Ge  GERMANIUM  Ge 

The  solubility  of  Germanium  in  copper  and  silver  was  determined  by 
Owen  and  Rowlands  (1940)  by  means  of  X-Rays. 

The  system  Ge  +  Sb  was  studied  by  Stohr  and  Klemm  (1940). 

Cl  GERMANIUM  tetra  CHLORIDE  GeCl4 

The  following  systems  have  been  investigated: 

GeCl^  +  Diphenyl  Ether  Sisler  and  Cory,  1947 

GeCl^  +  Anisole  Sisler,  et.al.,  1948 

GeCl^  +  Fhenetole  "  "  " 

GeCl^  +  Methyl  -  m -Cresyl  Ether  "  "  " 

GeCl^ +  Methyl  -  o  - Cresyl  Ether  "  "  " 

GeCl^P  n  -  Fropyl  Fhenyl  Ether  "  "  " 

GeCl^F  Tetra  Hydro  Fyran  Sisler,  Batey,  Ffahler,  and  Mattair,  1948 
GeCl^  +  Tetra  Hydro  Furan  "  "  "  "  "  " 

GeCl4+ Diethyl  Ether 

H  HYDROGEN  H2  See  also  p.  »i 

SOLUBILITY  OF  HYDROGEN  IN  WATER  UP  TO  10  ATM.  PRESSURE 

(Cassuto,  1904) 

The  author's  data  were  plotted,  and  the  following  rounded  values  read 
from  the  curve.  See  note  p.363  . 


Total  Pressure  CM 

19. 5° 

*23° 

100 

0.01797 

0.01736 

200 

•01795 

•01735 

300 

•01793 

.01732 

400 

.01780 

.01726 

500 

.01761 

.01708 

600 

•01 731 

.01685 

700 

.01692 

.01651 

800 

.01644 

.01610 
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SOLUBILITY  OF  HYDROGEN  -  NITROGEN  MIXTURES  IN  LIQUID  CARBON  DIOXIDE 

(Abdulaev,  1941) 


%  N  in 

Mole  % 

H_  +  N_  in 

Ml.  fl„  +  N„ 

t° 

Pressure  n  +  H 

_ ^  dissolved  in  1 

Atm 

Mixture 

Liquid 

Vapor 

Liquid  C02 

0 

51 

36 

1 .87 

19.20 

9.42 

101 

31 

7.50 

35  .10 

38.40 

151 

28 

12.70 

50.50 

65.70 

200 

23 

18.80 

55  .20 

98.43 

10 

65 

27 

2  .80 

18.10 

14  .20 

109 

24 

9.10 

35 .15 

46 .22 

143 

23 

14.05 

39.40 

72  .63 

167 

22 

17.12 

41.50 

88.70 

203 

20 

25.50 

43  .50 

135  .20 

20 

70 

25 

2  .50 

16.10 

12.61 

76 

23 

3  .50 

19.50 

17.72 

82 

18 

5  -30 

22  .10 

27.03 

106 

17 

13  .20 

30  .20 

67.30 

135 

15 

35  .30 

35.30 

189.00 

SOLUBILITY  OF 

HYDROGEN  IN 

LIQUID  NITROGEN 

(Gon i kberg, 

Fastowsky,  and 

Gurvich,  1939) 

The  authors  present  the  liquid-vapor  equilibrium  data  for  the  system 
at  pressures  up  to  181  Kg/cm2,  and  caicuiated  the  fUgacities  in  th  va 
por  phase . 


Part ial 
pressure  of  H 
(Kg .  per  cm2  .  ) 

20 

40 

6o 

8o 

100 

120 

140 

160 

180 


1%  H_ )  (Probably  mole  %) 


-79. 0° 

-86.1' 

4*5 

4.8 

8.3 

9.1 

12 .7 

14  .2 

17.1 

19.2 

21 .1 

24  .2 

25.5 

31 .6 

30.9 

44-8 

37-5 

45  .8 

~95 -4° 

-109.0 

5  -4 

6 .2 

10.7 

13  .2 

17.1 

23 .6 

24.3 

34-3 

SOLUBILITY  OF  HYDROGEN  IN  ETHYL  ALCOHOL 

Henrich  (1892)  recalculated  the  data  of  Bunsen  (iRh.i  h  ■ 

expresses  the  experimental  results  more  closelv  ti!’]  ’  ^  hlS  equatlon 

richs  equation-  6  -  n  nfin,n  „  e  ciosely  than  does  Bunsen's.  Hen- 

coefficient,  t'/oc,0^69^- 0.0001  6s  t  +  0.0000017445  t2  f/»=  Bunsen 
bilities  are  smaller  than  those  of  Mayflt)6  H6MValUeS  below-  The  solu- 
agree  well  with  those  of '  CarSs  ^  ^  M°°n  <Vo1  ’  l’  P'  5*5  > ,  but 


Carius  used  alcohol  of  density  0.792  at  20° 


Henrich 

\ 

Carius 

t° 

0 

5 

10 

0.06930 

•06851 

•06781 

0.06925 
•  06853 
.06786 

15 

20 

25 

Henrich  Carius 

0.06720  0.06725 

•06667  .06668 

•06622  .06616 
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SOLUBILITY  OF  HYDROGEN  IN  SEVERAL  SOLVENTS 

(Sattler,  19401 

The  solubility  curves  are  linear  up  to  150  atm.  pressure  for  each  of 
the  solvents  listed. 


Hexane  Cyclohexane  m-Xylene  Benzene 


t° 

35  -2 

35  -2 

35  .2 

. - ^ _ 

35-2  72.6 

F.  (atm.) 

cc  H2  dissolved  per 

14O.7 

149.7 

150.7 

150.2  148.0 

gm.  Solvent 

23  .63 

16.53 

11 .52 

11.77  15.11 

SOLUBILITY  OF 

HYDROGEN 

IN  OILS 

Oil 

t° 

Ml.  H2 ( o° ,  760  mm) 
Dissolved  in  100  ml.  Oil 

Lard 

40 

5-0 

(Schaffer 

and  Haller,  1943) 

Butter  Oil 

40 

5-4 

II 

If 

60 

6.8 

II 

Cottonseed  Oil 

40 

4-7 

It 

11 

22 

4  .2 

(Vibrans , 

1930) 

Paraffin  Oil 

32 

4 

(Nasini  and  Corinaldi,  1932) 

SOLUBILITY  OF  HYDROGEN  IN  n  -  BUTANE 

(Nelson  and  Bonnell,  1943) 


Pressure 

Mole  %  H2  in 

t  °ri 

pressure 

Mole  % 

H2  m 

t  0 

Atm. 

/■ 

Liquid 

Vapor 

Atm. 

Liquid 

Vapor 

23 .9 

22  .2 

2  .0 

83  .2 

115.6 

38.6 

3  .2 

- 

(75°F) 

78.6 

6 .2 

- 

( 24  o°F ) 

48.9 

5-i 

42 .0 

103 .0 

7-4 

- 

65.9 

7-5 

82  .2 

42  .6 

4 . 0 

62 .7 

71 .0 

8.3 

"" 

(i8o°F ) 

60.8 

6-3 

- 

91 .8 

11  .1 

62 .4 

69.0 

7.0 

— 

93  -6 

9.9 

83  -3 

105-8 

11.1 

SOLUBILITY  OF  HYDROGEN  IN  LIQUID  METHANE 


(Pastowsky  and  G 


Total 

pressure 

Mole  % 

H2  in 

X  '  1  " 

Kg /cm2 

Liquid 

Vapor 

49 

2  .4 

96.8 

76 

3-6 

97-5 

102 

5.0 

96.9 

139 

6 .4 

164 

8.1 

96.8 

171 

8.2 

96  .4 

206 

94 .8 

221 

9-7 

94-4 

ikberg,  1940) 


Total 

Pressure 

Mole  % 

H2  in 

X 

Kg /cm2 

Liquid 

Vapor 

39 

2  .2 

94  -7 

77 

4.0 

96.4 

104 

5-1 

96.1 

111 

5-2 

146 

7-5 

95.8 

175 

10.5 

95-7 

234 

13  -8 

94  -2 

90.3 
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Total 

Mole  % 

H_  in 

Total 

Mole  %  H2  in 

.  ^  0  y 

°K 

rressure  x 

Kg /cm2  Liquid 

N - V  A 

Vapor 

Kg  /cm2 

Liquid 

Vapor 

110.0 

32 

3  -3 

92.5  122.0 

36 

3  -2 

86.9 

49 

4  .2 

92 .7 

77 

6.3 

92  -5 

66 

5-8 

93  -6 

96 

9.2 

91 .1 

78 

6  .4 

- 

112 

9-9 

89.8 

90 

7-7 

94  -2 

14O 

11.6 

88.8 

97 

8.5 

93-6 

187 

16.2 

87.7 

103 

8.7 

91.9  127-0 

37 

3-8 

85  -5 

138 

11.1 

91  .2 

62 

6.7 

87.7 

141 

11 .9 

92 .0 

85 

9-3 

89-3 

187 

15.6 

91  -0 

131 

14-3 

86 .9 

SOLUBILITY  OF  HYDROGEN  IN  RUBBER 

(Carpenter,  1947) 

The  Rubber  was 

;  made  up  into  cylinders  by 

vulcanization  from  the 

fol- 

lowing 

mixture : 

Rubber  (smoked  sheet)  100. 

0  parts  by  wt . ,  Sulfur 

2.5 

parts , 

Zinc  Oxide  3.0  parts, 

Stearic  Acid  1 

.0  parts. 

,  Agrite  White 

0.5 

parts , 

Mercaptobenzthiazole 

0.5  parts.  The 

cylinders  were  0.447 

cm  ra- 

dius  x 

20  cm  long  and  the  circular  ends  were  sealed 

off  with  tin 

f  oil . 

The  experiments 

were  carried 

on  in  the  dark 

Using 

an  alternate 

method 

of  calculation, 

results  smaller  than  those 

below  by 

0.4  x  10"°  were  ob- 

tained.  Results  are  at  one  atmosphere  pressure. 

t°  cc  H,  per  100  cc  Rubber  ^ms  •  H 2  P61" 

cc  Rubber 


21 

25 

30 

35 

40 


2  .4 
2 .6 


2.70  x  10  u 
2.73  x  io~° 

2.92  x  10  6 


The  author  compares  his  data  with  those  calculated  from  the  work  of 
other  authors: 


i*o  (.Venable  and  Fuwa ,  1922) 

4-0  (Barner,  1941) 


The  solubility  of  Hydrogen  in  aqueous 
by  Eversole  and  Hanson,  1940. 


gelatin  solutions  was  determined 


170° 


72° 


SOLUBILITY  OF  HYDROGEN  IN  POLYSTYRENE 


INewitt 

and  Weale, 

1948) 

F  (atm.  )  of  H0 : 
cc .  “H^  fat  0  ,  1 

306. s 

243 

233 

224 .5 

142 

80 

atm . )  per  gm .  of 
Polystyrene  : 

11  -95 

9.66 

9  -42 

8.48 

5  -35 

2  .89 

P  atm.  (H0 ) ; 
cc .  H2  (at  o°~;  i 

186 

95 

atm .  )  per  gm .  of 
Folystyrene  : 

11  -33 

5  .63 

H 
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Liquid-vapor  equilibrium  data  have  been  determined  for  the  following 
systems: 


H2  +  N2  107. 7°K  10-100  Atm.  Shtekkel  and  Tsin,  1939 

H2  +  CH4  "  11  n 

H2  +  N2  +  ch4 

^2  +  ^^4  “85°  to  -1150  up  to  80  Atm.  Likhter  and  Tikhonovich, 

H2  +  CH4  +  C2H4  "  "  "  1940 

^2  +  C2H4  Likhter  and  Tikhonovich,  1939 

H2  +  CH4  +  C2H6  Levitskaya,  1941 

H2  +  ^6^6  UP  t0  3000  Atm.  Ipatev,  Teodorovich,  Brestkin,  and 

Artemovich,  1948 

H2  +  Iso-Butane  1  oo°  -  250°  500-3000  lbs  /sq  .  i  n  .  Dean  and  Tooke  ,  1946 

H2+ 2,2,4  Trimethyl  ioo°-  302.5°  500-5000  "  " 

Pentane 

H2 1  Mixed  Isomeric  200°-300°  "  "  " 

Decanes 


Thermodynamic  calculations  of  the  solubility  of  Hydrogen  at  low  temper¬ 
atures  and  high  pressures  in  N2 ,  CO,  CH4  ,  C2H4>  and  C2H^  were  made  by 
Gonikberg,  1940,  and  for  the  solubility  in  H20  and  at  high  pres¬ 

sures  by  Gonikberg,  1947. 

A  nomograph  for  the  solubility  of  Hydrogen  in  liquid  ammonia,  based  on 
the  results  of  Wiebe  and  Tremesone  and  Wiebe  and  Gaddy  (Vol.  I,  p.  563) 
is  given  by  Davis,  1941a. 


DATA  FOR  THE  SOLUBILITY  OF  HYDROGEN  IN  THE  FOLLOWING 
METALS  HAVE  BEEN  DETERMINED 

A1  Rontgen  and  Winterhager  (1939),  Ransley  and  Neufeld  (liquid  and  so¬ 
lid)  (1948),  Baukloh  and  Oestelen  (and  some  alloys)  (1938) 

Cu  Miller  (1939) 

Fe  Armbruster  (1943),  Sieverts,  Zapf ,  and  Moritz  (1938)  lalsoD2) 

Mg  Sauerwa Id  (1949)  (and  in  alloys  with  A1  and  Zn )  (all  at  760°), 
Rontgen  and  Winterhager  (1939) 

Mn  Sieverts  and  Moritz  (1937) 

Nb  Sieverts  and  Moritz  (1941)  (also  D2 ) 

Ni  Sieverts  and  Danz  (1941 ),  Armbruster  (1943) 

Fd  Sieverts  and  Danz  (1937)  land  mixtures  with  D2 )  ,  Owen  (1944).  Wagner 
(alloys)  (1943) 

Zr  Hall,  Martin,  and  Rees  (i94S>  *and  in  Zr  -  0  system) 
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BORIC  ACID  H3B03 


See  also  p.  57 


SOLUBILITY  OF  BORIC  ACID  IN  ORGANIC  SOLVENTS 

(Setnenchenko  and  Sbakparonor,  1948a> 


In  In  96%  In  In 

Water  Formic  Acid  Glycerin  Glycol 


% 

t° 

% 

t° 

%  t°  % 

t° 

1 

-0.2* 

2 

6  .2 

**20.2  21  22 .2 

27-9 

2 

-0.4* 

2 

17.6 

23  .8  38.0  25 .1 

41 .6 

4 

13  -2 

2.5 

22  .5 

27-5  54-5  27.0 

50.0 

5 

23.1 

3 

28 .2 

30.0  63 .2 

6 

29-6 

3  .5 

32.9 

34-0  71 .8 

7 

35  -5 

4 

36.5 

38.0  86.7 

* 

Solid 

phase  = 

Ice 

*  * 

% 

=  Wt. 

%  h3 

B03 

in  Solution 

t° 

'n  Methyl 

In 

In  Isoamyl 

Alcohol 

Acetone 

Alcohol 

%  t° 

%  t° 

% 

t° 

19.0  0.6 

M 

O 

OO 

00 

3  •  7 

12 

21 .0  14  -8 

1 .25  28.3 

4-7 

23  -4 

23 .0  28 .7 

5-4 

28.6 

6.0 

37-1 

6 .4 

40.8 

6  .5 

41  -3 

Solid  Phase  =  Formic  Acid 

=  Temperature  of  crystallization 
of  H3B03 


HYDROGEN  BROMIDE  HBr 


SOLUBILITY  OF  HYDROGEN  BROMIDE  IN  WATER  AT  250 

(Bates  and  Kirschman,  1919) 


partial  Pressure 
HBr  in  mm. 

0.00151 

•00370 

.0089 


Moles  HBr  Dissolved 
per  1000  gms  .  H20 

6.0 

7-0 

8.0 


partial  pressure 
HBr  in  mm. 

0 . 0226 
•059 
•151 


Moles  HBr  Dissolved 
per  1000  gms .  H20 

9.0 

10.0 

11.0 


SOLUBILITY  OF  HYDROGEN  BROMIDE  IN  CHLOROFORM  AND  CARBON  TETRACHLORIDE 

(Howland,  Miller,  and  Willard,  19411 


The  solutions  obey  Henry's  law. 


Solvent 

t° 

Mole  Fraction  HC1  Dissolved 
at  1  Atm.  partial  pressure 

Chloroform 

0.0754 

0 

15 

•0545 

Carbon  Tetrachloride 

25 

0 

•0454 

.0628 

IS 

•0452 

25 

•  0382 

,Jhf  1'ty  'jf  HBr  in  from  8  to  630  mm.  pressure  and  30°  to 

I?"  ?ee”  determimed  by  Kapnstinski  and  MaUsev,  M 

Henry's  law  constant  is  15  8  *  c  from  n  m  tn  «  „  *Z  .3?  ine 

sure  of  HBr.  5  ~  5  roni  °-01  t0  °-74  atm.  partial  pres- 


The  phase  diagram  of  the 


system  HBr-DBr  is  given  by  Clusius,  1946. 


H  HYDROGEN 
CN  HYDROCYANIC  ACID  HCN 


The  liquid-vapor  equilibrium  and  liquid  densities  in  the  system  Hydro¬ 
gen  Cyanide  -  Cyanogen  Chloride  at  15°  are  reported  by  Gordon  and  Benson 
l 1 946 ) • 


FREEZING  POINTS  OF  MIXTURES  OF  HYDROCYANIC  ACID  AND  DiETHYL  ETHER 

(Birckenbacb  and  Buchner,  1940) 


(Selected  Data) 


t° 

Mol.  % 

ic2h5)20 

Solid  phase 

t° 

Mol.  % 
(C2Hs)20 

Solid  phase 

-17.5 

4.8 

HCN 

-88.0 

52 .7 

HCNMC-H-LO 

“22  .5 

13 .1 

It 

-95-8 

55  *9 

•0  j  ^ 

II 

“29-1 

20.0 

II 

-1 02 . 6 

57-8 

II 

-34.5 

25 .8 

II 

-107.0 

60.5 

II 

-39.2 

29 .2 

II 

-114.0 

64.6 

II 

-44.5 

33-9 

It 

-117.0 

69.5 

II 

"S3  -4 

38.7 

II 

-119.3 

72.3 

II 

-56.5 

40.6 

II 

-121 .5 

78.3  HCN 

(C_H<>_0  +  (C 

-63  .4 

44  -3 

II 

-119.8 

82  .1 

fca«5'20 

-70.0 

46.4 

II 

-118.5 

87-4 

II 

-77.9 

1)8.7 

II 

-118.0 

90.8 

II 

-82  .6 

49-9 

II 

-116.8 

100.0 

II 

Cl  HYDROGEN  CHLORIDE  HC1 


SOLUBILITY  OF  HYDROGEN  CHLORIDE  IN  WATER  AT  250 

(Bates  and  Kirscbman,  1919) 


Partial  pressure 

Moles  RC1  Dissolved 

Fartial  pressure 

Moles  HCl  Dissolved 

HCl  in  mm. 

per  1000  gms.  1^0 

HCl  in  mm. 

per  1000  gms.  HjO 

0.0182 

4.0 

0.844 

8.0 

•0530 

5-0 

1  .93 

9-0 

.140 

6.0 

4  .20 

10.0 

•348 

7.o 

SOLUBILITY  OF 

HYDROGEN  CHLORIDE 

IN  ETHYL  ALCOHOL  SOLUTIONS  AT  250 

(Jones,  Lapworth, 

and  Lingfcrd,  1913) 

Absolute 

Alcohol  +  0.5 

Alcohol  +  1.0 

Partial  Pressure 

Alcohol 

mols.  H20  per  liter 

mols  H20  per  liter 

of  HCl  in  mm. 

Mols.  HCl  per  liter 

0.5 

0.84 

1.11 

1 .40 

1  .0 

1 .39 

1  .65 

1 .90 

2 . 0 

2 .06 

2  .27 

2  .46 

3  •  0 

2.55 

2 .70 

2.89 

4.0 

2 .94 

3.06 

3  .20 
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FREEZING  POINTS  IN  THE  SYSTEM  HYDROGEN  CHLORIDE  -CHLORINE 

(Wheat  and  Browne,  1940) 


t° 

Mole  %  Cl 

Solid  Phase 

t° 

Mole  %  Cl2 

Solid  phase 

-112 

0.0 

HC1 

-120 

40.4 

hci-ci2 

-114 

6.7 

II 

-116 

44.8 

II 

II 

-117 

12 .5 

II 

-US 

49-4 

-120 

17-0 

II 

-116 

54-0 

-122 

19.6 

ft 

-117 

57-3 

II 

-125 

23.0 

II 

-120 

60.0 

II 

-128 

25  .6 

II 

-124 

63  -5 

-129 

26.3 

HC1  +  2HC1-C12 

-128 

66.0 

HC1-C12  +  Cl 

-123 

30.6 

2hci-ci2 

-122 

68.7 

-122 

32.2 

It 

-117 

72  .6 

II 

-122 

35-0 

II 

-112 

77. 5 

II 

-124 

37-6 

II 

-109 

82  .5 

II 

-125 

38.0 

2HC1-C12  +  HC1-C12 

-106 

88.9 

II 

-1 03 

95-0 

II 

-1 02 

100.0 

II 

EQUILIBRIUM  IN  THE  SYSTEM  HYDROCHLORIC  ACID  -  DIOXANE  -  WATER  AT  250 

(R.  A.  Robinson  and  R.  C.  Selkirk,  1948) 


The  system  separates  into  two  immiscible  liquid  layers.  The  binary 
systems  show  no  immiscibility  gaps. 


Upper  Layer 


Wt.  %  HC1 

Wt.  %  h2o 

3  -52 

0.85 

1 .17 

1  .29 

0.87 

2.63 

■47 

4.84 

•49 

7.78 

FREEZING  POINTS  IN  THE  SYSTEM 

(Koga.o  and  Ni 


t° 

/ - - 

HNQ, 

Solid 

Wt.  % 

Mole  % 

Phase 

-111 .5 

0.0 

0.0 

A 

-112  .6 

3.91 

2  .30 

A 

-113.5 

4.87 

2.88 

A 

-113-8 

5.5i 

3  -39 

A 

-115  .2 

6.76 

4 .03 

A 

-113  -2 

4  .61 

2 .66 

A 

-117 

7  .28 

4-35 

A 

-117 

7-34 

4  -37 

A 

-119 

9.17 

5  .52 

A 

-120 

9.30 

5-57 

A 

-122 

9.64 

5.8l 

A  +  B 

-117.8 

11  .10 

6.74 

B 

-117 

11  .25 

6.83 

B 

-ll6 

12 .10 

6 .9^ 

B 

-115 

12.39 

7.68 

B 

Lower  Layer 


Wt.  % 

HCl 

Wt. 

%  H20 

10. 

30 

8 

.18 

11 . 

25 

14 

.40 

10. 

91 

18 

•36 

9- 

59 

22 

.69 

5- 

76 

21 

.55 

HYDROCHLORIC 

ACID  - 

-NITRIC 

ACID 

colaev,  1 

937 

) 

HNO~ 

t° 

<* 

Wt. 

•  % 

j 

Mole  % 

Solid 

Phase 

-II4.3 

13  ■ 

.00 

7.78 

B 

-113 

13  ■ 

.84 

8.33 

B 

-110 

15  • 

•  58 

9.7i 

B 

-110 

15. 

•  70 

9.78 

B 

-1 01 . 8 

24  , 

.10 

15.54 

B 

-1 01 .4 

24 . 

•73 

18.66 

B 

-99.4 

17.54 

B  +  C 

-97  .4 

25.00 

B 

-86 

34. 

.10 

23  .21 

C 

-83 

36. 

•33 

24 .82 

C 

-83 

36. 

,20 

24.72 

C 

-76.8 

40, 

•30 

28.03 

C 

-72 

43  • 

.80 

31  .04 

C 

-63 .4 

48. 

86 

37.76 

C 

-61 

53  ■ 

.  81 

40.25 

C 

Cl 


H 
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Cl 


t° 

hno3 

Solid 

t° 

™ 3_ 

Sol  id 

Wt.  % 

Mole  % 

Phase 

Wt .  % 

Mole  % 

Phase 

- 

54.32 

40.65 

C 

-62  .2 

80.04 

70.69 

E 

-64 .8 

55  -21 

41 .66 

C 

"59 

81 .33 

7i  .76 

E 

-75 

56.36 

42.76 

C 

-61 .4 

80.62 

70.64 

E 

-77 

56.57 

43 .12 

C 

+ 

D 

-57.2 

83  .46 

74  -69 

E 

-75 

56.88 

43  .26 

D 

-57-5 

83  .53 

75  .38 

E 

-67 

56.4 

43.78 

D 

-51 .6 

83  .60 

74  .52 

E 

-63  *4 

58.21 

44  .63 

D 

-57.8 

83  .46 

74 .88 

E 

-58 

60.80 

47.31 

D 

-58.6 

85  .40 

77  .24 

E 

-57 

61 .35 

47-33 

D 

-58.4 

85  -99 

78.46 

E 

-56 

62 .02 

48.66 

D 

-58.6 

85-74 

78.83 

E 

-55.6 

62  .48 

49-02 

D 

-65.9 

85  .58 

81 .71 

E 

"55*4 

62 . 74 

49.46 

D 

-71.8 

89.77 

83.89 

E 

“54-8 

63  -45 

49.91 

D 

-73  -8 

90.35 

84.17 

E 

-55 

64.36 

51  -00 

D 

-73  -8 

90.39 

84 .46 

E 

-58 

67.25 

54.16 

D 

-74  .2 

90.48 

83.85 

E 

-58.6 

67.80 

54-95 

D 

-86 .2 

92 .80 

88.15 

E  +  F 

-67 

70.94 

58.81 

D 

-75 

94.23 

90.34 

F 

-68.8 

71 .40 

59.08 

D 

-56.6 

95-57 

92  .51 

F 

-69.4 

71 .57 

59-29 

D 

-64.8 

95-75 

92 .79 

F 

-71 .4 

71 .47 

59.52 

D 

-60 

96  .42 

93  -98 

F 

-76 

72.35 

60  .24 

D 

-59.4 

96.71 

94  .43 

F 

-77-8 

72  .62 

60.54 

D 

-59 

96.88 

94  .62 

F 

-90 

73  -43 

6l  .41 

D 

+ 

E 

-55 

97.56 

95  -75 

F 

-82 

75  -28 

63.75 

E 

-55 

98.17 

96  .48 

F 

-81 

75  -53 

64  -02 

E 

-41  -3 

1  00.0 

100.0 

F 

-75*6 

76.93 

65.87 

E 

Solid  Phases:  A  -  HC1  M.  P.  -11 1. 5° 

B  -  3HCl'HNCL  (Incongruent  melting  point  -97. 40) 

C  -  3HC1-2HN07  M.  F.  -6i° 

D  -  HCl’HNO,  M.  P.  -54-8° 

E  -  HC1*3HN0?  M.  F.  -57.2° 

F  -  HN03  M.  F.  -41.3° 

FREEZING  POINTS  IN  THE  SYSTEM  HYDROCHLORIC  ACID  -NITRIC  ACID  -WATER 

(Kogan  and  Nikolaev,  1937) 

The  authors  present  the  data  for  about  100  experimental  points  in  the 
complete  system,  and  express  their  resuits  in  tabular  and  graphic  form 
on  both  weight  %  and  mole  %  bases.  The  following  data  were  selected 
from  the  tables  and  graphs  in  order  to  outline  the  system. 


Wt.  % 

v  Solid  phase 


-78.5 

HN03 

0.0 

HC1 

Ice  +  HC1-3H20 

-75.5 

6 .46 

18.13 

Ice  +  HC1-3H20  +  HN03-3H20 

-26  .45 

0.0 

- 

HC1’3H20  +  HC1‘2H20 

-32 

11.19 

38.98 

II 

-48.8 

22 .78 

23  .33 

It 

-50 

25 .71 

23  .62 

HC1-3H20+  HC1-2H20+  HN03-3H20 

-23.5 

0.0 

- 

HC1-2H20  +  hci-h2o 

i 
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Wt.  % 


t° 

mo3 

HC1 

-41 .0 

26 .28 

34-74 

-64 

33.00 

O 

O 

-43 

- 

0.0 

-70 

- 

0.0 

-48.2 

63 .32 

8.56 

-57 

48.76 

20.78 

~73  .8 

35  -66 

27 .68 

-84.5 

- 

0.0 

-84 

63  .48 

18.37 

-86 .2 

92.80 

7 .20 

-92 

84 .46 

12 .56 

-90 

73  -43 

26.57 

-96 

67.32 

27.74 

-77 

56.57 

43  -43 

-1 08 

48 

48 

-99.4 

39 

6l 

-122 

9.64 

90.36 

-71 

72 .65 

18.14 

-4  7 

28 .20 

23-45 

The  authors  did  not  determine  the 
curves  involving  HC1  + 
and  the  corresponding 
region  containing  more 


Solid  Phase 
HCl*aH20+  BC1-H20 

hci*2H2o+  hci*h2o+  hno3-3h2o 

Ice  +  HN03'3H20 

hno3-3h2o+  hno3-2h2o 

II 

II 

HN0o-3Ho0+  HNO  '2H-0  +  HCl-fl-0 

hno3  +  hno3-h2o 
hno3  +  hno3-h2o  +  hci*h2o 
hno3  +  HC1-3HN03 
hno3  +  HC1-3HN03  +  HC1-H20 
hci-hno3  +  HC1-3HN03  * 

HC1-HN03  +  HC1-3HN03  +  hci-h2o 
3HC1*2HN03  +  HC1-HN03 
3HC1-2HN03  +  HC1-HN03  +  HC1-H20 

3hci-hno3  +  hci*h2o 

HC1  +  HN03-3HC1 

hno3  +  hci-h2o 

HN03-3H20+  HC1*2H20 

the  equilibrium 
3HC1*2HN03, 
lie  in  the 


freezing  points  along 

HC1*H20,  HC1  +  3hci-hno  ,  3hci-hno  + 

ternary  invariant  points,  all  of  which 
than  60%  HC1. 


SOLUBILITY  OF  HYDROGEN  CHLORIDE  IN  ORGANIC  MIXTURES 

(Brown  and  Brady,  1949) 


Solutions  of  one  mole  of  each  of  the  following  compounds  in  ten  moles 
o  toluene  were  held  at  -78.51°  and  the  Henry's  law  constants  determined 
in  the  equation  p  -  Kx  where  x  is  the  mole  fraction  HC1  in  solution. 


K  (mm ) 


K  (mm ) 


Tri  Fluoromethyl  Benzene 

Chlorobenzene 

Benzene 

Toluene 

p-Xylene 


332  o-Xylene 
3i8  m-Xylene 
"08  Pseudocumene 
299  Hemi  Mellitene 
294  Mesitylene 


286 

278 

272 

265 

254 


Cl 


H 
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SOLUBILITY  OF  HYDROGEN  CHLORIDE  IN  ORGANIC  SOLVENTS 

(O' Brien  and  Sing,  1949) 

K  =  Henry's  law  constants  from:  p  =  kM  where  M  is  the  moles  HC1  per 

1000  Rms .  solvent  and  F  is  measured  in  atmospheres. 

N  =  Mole  fraction  solubility  of  HC1  at  a  partial  pressure  of  one  atmos¬ 
phere  . 


t° 

k 

N 

t° 

k 

N 

Fhenetole 

10 

1  .02 

0.151 

Diphenyl 

Ether 

25 

3  -33 

0.0494 

II 

20 

0.90 

.120 

II 

II 

30 

3-52 

•  0442 

It 

25 

•70 

.107 

m-Nitro 

Toluene 

25 

1  .65 

.0768 

n-Butyl  phenyl  Ether20 

1  .21 

.110 

II 

II 

35 

2.08 

.0614 

II  II 

"  25 

1 .37 

.100 

• 

*  O'Brien  and  Kenny,  1940 


SOLUBILITY  OF  HC1  IN  SEVERAL  ORGANIC  SOLVENTS  AT  250 

(O'Brien,  Kenny,  and  Zuercher,  19391 
(O'Brien  and  Kenny,  1940) 


p  =  partial  pressure  of  HC1 
m  =  Moles  dissolved  in  1000  gms .  of  solvent. 


Cl 


Ethylene  Glycol 


Benzene 


Nitrobenzene 


(Atm. 

1  m 

0.0008 

1  -33 

.0025 

2  .27 

.0032 

2  .45 

.0046 

2 .72 

.0074 

3  -02 

.0075 

3-07 

.0086 

3-11 

.0079 

3-13 

•0357 

4  .66 

•135 

6.57 

•  139 

6 .63 

.172 

6.92 

•424 

8.78 

n 

-Hexane 

0  (mm ) 

m 

15-7 

0 . 0042 

28.7 

•  0073 

49-2 

.0111 

81.5 

.020 

p  (Atm. ) 

m 

0.026 

0.014 

.078 

.040 

.100 

•  04  7 

.111 

•  048 

•  197 

.096 

.211 

.112 

•  391 

.191 

.601 

■273 

m-Nitrotoliiene 

p  (mm ) 

m 

13-3 

0.0116 

44  -3 

•0343 

56.7 

.0438 

116 

.0918 

122 

•0939 

132 

•  1037 

l67 

.1385 

p  (Atm. ) 

m 

0.059 

0.030 

•  213 

•  no 

•.278 

.146 

•  312 

.161 

.428 

.225 

•654 

•  319 

•  636 

•323 

.689 

•338 

o-Nitrotoluene 

p  (mm ) 

m 

31  -9 

0.0233 

53-1 

.0382 

112 

.0821 

113 

.0839 

224 

.164 

269 

.202 

340 

•  259 

SOLUBILITY  OF  IJC1  IN  CYCLOHEXANE 

(Wiegner,  1941) 


Fartial  Fressure 

HCl  inN") 

18.8 

176.9 

263-0 

372.6 


Results  at  19.84° 

Fartial  Fressure 
NHC1  HCl  l mm ) 


0.00039 

.00334 

.004  80 
.0071  2. 


473-9 
566 .9 
668.0 


NHC1 

0.00878 
.01030 
.012  30 
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Partial  pressure 
HC1  (mm) 

58.0 
164.9 
271  .5 


Results  at  40 
N  HC1 


0 . 00094 
. 00238 
.004 Oi 


partial  Pressure 
HC1  (mm) 

366.3 
465  -4 

543  -4 


nHC1 

0.00516 

.00681 

.00787 


The  liquid-vapor  compositions  in  the  system  HCl  -n  Butane  at  70°  ,  1200  , 
and.  iE  i°  F.  are  reported  by  Ottenweller,  Holloway,  and  Weinrich,  1943. 

SOLUBILITY  OF  HYDROGEN  CHLORIDE  IN  BENZENE  DERIVATIVES 

(O'Brieu,  1941) 

Each  of  the  solutions  obeyed  Henry's  law,  and  the  values  below  are  the 
reciprocals  of  the  Henry's-law  constant. 


Cl 


Moles  HCl  Per  1000  gms . 

Solvent  t°  of  Solvent  at  1  Atm.  Partial 

Pressure  of  HCl 


Be  nze  ne 

30 

2-33 

tt 

40 

2 .91 

Chlorobenzene 

30 

4  .65 

II 

40 

5-71 

Nitrobenzene 

20 

1  -59 

II 

25 

1  -77 

t» 

30 

2 .08 

II 

40 

2  .51 

SOLUBILITY  OF  HYDROGEN  CHLORIDE  IN  CARBON  TETRACHLORIDE  AND  CHLOROFORM 

(Howland,  Miller,  and  Willard,  1941) 


The  solutions  were  shaken  i ntermi t tant ly ,  and  the  total  pressure  of 
the  vapor  was  measure',  (not  the  volume).  The  solutions  were  found  to 
obey  Henry's  law  very  well,  and  the  authors  indicate  several  possible 
sources  of  error  which  may  have  been  encountered  by  Hamai  (Vol .  I,  p.  577) 


In  Carbon  Tetrachloride 

- \ 

Mole  Fraction  HCl  Dissolved 
at  1  Atm.  partial  pressure 


In  Chloroform 


Mole  Fraction  HCl  Dissolved 
at  1  Atm.  partial  pressure 


0 

20 

25 


0.02448 

•01779 

•01627 


0  0.0354 

t5  -02645 

25  .02227 


PERCHLORIC  ACID  HC1G4 


CIO 


SOLUBILITY  IN  WATER 

(Brickwedde,  1949) 


The  freezing  points  of  various  solutions  of  perchloric  Acid  were  de 

rmi08p  TsT  Thethe,rSUl,S  d0  “* 

make  it  difl.tt  P'  5?8  ‘  The  author  Points  out  several  factors  which 

s°  S  rwthV,Uer  ■”rt '  ""  Pr“isi°"  °f  PT«s- 

Perchloric  Acid  Solution! U\  Extenslve  tables  of  the  densities  of 

by  the  author  from  a  plot  of\heSe  glV6n'  Tfi  f°llowing  data  were  read 
rorn  a  plot  of  the  exper Mentally  determined  points. 
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t° 

Gms.  HC10 
per  100  gms 

•  Solid  phase 

0 

Sat.  Sol. 

0 

H_0 

-1 .87 

5 

2 

II 

“4  .25 

10 

tl 

“7-37 

15 

II 

-11 .75 

20 

II 

-18.2 

25 

II 

-26  .5 

30 

II 

“39-1 

35 

II 

-56.8 

40 

II 

-59.7 

40.7 

H20  +  HC10  -xH. 

-57.0 

42 

HdO  -xfl  0  ' 

“53  .2 

44 

Ml 

-49.6 

46 

II 

t° 

Gms.  HC10 
per  100  gms. 

Solid  phase 

-46.8 

Sat.  Sol. 

48 

HC10  -xH-0 

-45.0 

50 

4-  ^ 

li 

~45  -4 

52 

li 

-49-1 

54 

It 

-56.6 

56 

11 

-56.8 

56.1  HC 10.. 

'*  HO  +  HC10„ 

-51  -4 

58 

BCli  -yH.O  4 

-46.7 

60 

4  2 

II 

~43  -2 

62 

11 

-4O.5 

64 

li 

-38.4) 

66 

11 

-29.9 

70 

RC1VZH2° 

Sumarokova  and  Usanovich  (1946)  report  the  conductivities,  densities 
and  viscosities  of  mixtures  of  Perchloric  Acid  with  Acetic  Acid,  Mono-, 
D i — ,  and  Tri-Chlor  Acetic  Acid. 


F  HYDROGEN  FLUORIDE  HF 

The  liquid-vapor  equilibrium  in  the  systems  HF  -  H20  and  HF  -  H2SiF6  - 
H20  at  atmospheric  pressure  were  determined  by  Munter,  Aelpi,  and  Kossatz , 
1947.  The  azeotropic  solution  in  the  system  HF  -  H20  boils  at  112. o° 

(750.2  mm)  and  contains  38.26%  HF.  An  all-silver  apparatus  was  used. 

Mutual  solubilities  between  HF  and  Isobutane,  n-butane,  and  propane 
from  o°  -  50°  were  determined  by  Butler,  Miles,  and  Kuhn,  1946  with  var¬ 
ying  amounts  of  water  added. 


I  HYDROGEN  IODIDE  HI 


SOLUBILITY  OF  HYDROGEN  IODIDE  IN  WATER  AT 

(Bates  and  Kirschman, 


Partial  Pressure 
HI  in  mm 

0.00057 

.00182 

.0065 

.0295 

•  132 


25 

1919) 

Moles  HI  Dissolved 
per  1000  gms  .  H20 

6.0 

7-0 

8.0 

9.0 

10.0 


10  PERIODIC  ACID  HI04'2H20 

SOLUBILITY  OF  PERIODIC  ACID  IN  WATER 

(G7ani  and  Gyani,  1949) 

The  temperature  control  was  not  too  exact  and  the  two  solid  phases 
were  not  identified. 


223 


HYDROGEN 


H 


Gres.  HIO -2H20  per  Solid 

T°  100  gms .  Sat.  Sol.  Fhase 

o  77-91  "A" 

2o  78.57  "A" 

25  78.74  "A" 

29.5  -  "A  +  B 

33  79.32  "B" 


Gms.  HIO  -2H20  per  Solid 

*  100  gms .  Sat.  Sol.  Fhase 

35  79.50  "B" 

37  79-66  "B" 

40  80.30  "B" 

45  80.78  "B" 


10 


SOLUBILITY  OF  PERIODIC  ACID  IN  CONCENTRATED  NITRIC  ACID  (Sp.  Gr .  =  1.42) 

(Willard,  19391 


t°  Gms.  H^IO*  per  100  cc  Gms.  ILIOg  per  100 

gms .Sat .  Sol . 

-12  t  i°  5 -68  3-95 

+26  t  -05°  7.82  5 .41 


NITRIC  ACID  HN03  NO 

The  partial  pressures  of  water  and  Nitric  Acid  over  mixtures  containing 
5-100%  HN03  at  o°  and  20°  were  determined  by  Wilson  and  Miles  (1940). 

The  electrical  conductivities  and  viscosities  in  the  system  HNO  +  H  0 
at  o°,  io°,  200,  30°,  40°  are  given  by  Chanukvadze  (1947). 

Freezing  points  in  the  system  H2SOu  +  HNO,  +  SO,  have  been  determined 

by  Holmes,  Hutchison,  and  Zieber,  1931.  J  J 

Vapor  pressures  in  the  system  H  S0„  +  HNO,  +  SO^  at  3o°,  40°  ,  and  50° 

are  given  by  Gelfman,  1946.  The  neats  of  mixing  at  30°  are  reported  by 
Gelfman,  1947. 

Some  melting  points  in  the  system  HNO  -  SO-  are  given  by  Atelin  and 
Borodastova  (1949).  J  J 


RECIPROCAL  SOLUBILITY  IN  THE  SYSTEM  HNO  +  N02 

(Klemenc  and  Spiess,  1947) 


uJJn  tHIh0rS  d<!termined  the  composition  of  the  coexisting  liquid  phases 

where  the  HNcTwaT  ^  anhydrous  HN03  ’  and  then  in  HNO?  +  Vo 
Of  Rnncf '  21  The  data  a2ree  well  with  the  limited  results 

?  ST *”I  r  ”Uh  Pascal  and  Gamier  Iboth  p  58a  Vo! 

ysr.tm"""*110”5  were  "ade  by  “°»s « thi  "eld- 


t 


0 


-2  0 
“IS 
-10 
~  5 
0 
5 


Anhydrous  HNO. 
Wt.  %  HNO, 


HN03  in  NO. 

2.3 

2.7 

3  .3 

3- 9 

4- 0 

5- 5 


N02  in  HNO. 

47-4 

47.2 

47.0 

46.9 

46.7 

46.6 


21 N  HN03 


Wt.  %  hno3 

HN03  in  N02  N02  in  HN03 


0.7 

i.7 
2  .6 

3- 5 

4- 4 

5- 4 


56 

55.5 

55-0 

S4-5 

54-0 

53-5 


H 
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Anhydrous  HN03 

21 N  HN03 

t° 

Wt.  % 

HN03 

Wt. 

%  hno3 

HN03  in  N02 

N02  in  HN03 

HN03  in  N02 

N02  in  H 

10 

6-3 

46  .4 

6.5 

52.9 

is 

7.3 

46.3 

7-7 

52  .2 

20 

8 .2 

46  .2 

9.2 

52.3 

25 

9.2 

46.0 

11.0 

50.2 

30 

10.2 

45-9 

13  -2 

48.6 

35 

11  -3 

45  .6 

16.4 

46.3 

40 

12  .5 

45  -2 

21  .8 

42 .0 

42 .6 

- 

“ 

31  -7 

31  .7 

45 

13-9 

44-6 

(upper  consolute  point 

50 

15-9 

43  -4 

55 

18.9 

41  .2 

60 

25.8 

36  .6 

61 

31  -4 

31  -4 

(Upper  consolute  point) 


Data  for  the  equilibrium  between  NO,  N02  and  solutions  of  HN03  at  o° 
are  given  by  Epstein,  1939. 

partial  vapor  pressures  and  boiling  points  in  the  system  HN03  +  H3P04 
+  H20  are  given  by  Babkin,  1937. 

The  system  HNO.,  +  HoS0„  +  Ho0  has  been  studied  as  follows:, 

1.  Boiling  points  and  liquid-vapor  equilibria  (Berl,  1922) 

2.  Heats  of  mixing  (McDavid,  1922) 

3.  Specific  heats  of  mixtures  (Pascal  and  Gamier,  1920) 

4.  An  Enthalpy  vs.  temperature  nomograph  is  given  by  McCurdy  and 
McKinley,  1942. 

OH  WATER  HOH  See  also  ORGANIC  INDEX 

SOLUBILITY  OF  WATER  IN  LIQUID  CARBON  DIOXIDE 

(Stone,  1943) 

Liquid  Carbon  Dioxide  and  Water  were  rotated  together  in  a  metal  tank 
for  eight  hours  and  then  brought  to  equilibrium  in  a  thermostat  for  24 
48  hours.  The  solution  was  then  passed  through  a  needle  valve  to  vapor 
ize  it  and  the  components  were  trapped  in  magnesium  perchlorate  and  so- 


dium-calcium  hydrate 

and  weighed. 

From  4  to  9  determinations  were  made 

at  each  temperature. 

t° 

%  h2o 

-29 

0.0195  £  0.0011 

5.08 

•0639  +  0.0020 

15-0 

.0900  +  0.0027 

22.6  +  1 

.104  ±  0.0078 
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SOLUBILITY  OF  WATER  IN  ORGANIC  SOLVENTS  AT  4*5° 

(Copley,  Ginsberg,  Zellboefer,  and  Marvel,  1941) 


The  solubilities  were  determined  at  32 .2°  using  a  partial  pressure  of 
water  equal  to  the  vapor  pressure  at  4.5°  • 


Solvent 

Mole  Fraction  H20 

Triethylene  Tetramine 

0.588 

Tetraethylene  pentamine 

.622 

Trimethyl  Triethylene  Tetramine 

•398 

Pentamethyl  Triethylene  Tetramine 

•523 

Triacetyl  Trimethyl  Triethylene  Tetramine 

.610 

Hexamethylene  Diamine 

•  382 

N,  N- Dimethyl  Acetamide 

•  232 

Ethylene  Glycol 

.207 

Glycerol 

•  239 

Carbitol 

.126 

Dimethyl  Ether  of  Tetraethylene  Glycol 

•099  . 

Triethyl  phosphate 

•  104 

SOLUBILITY  OF  WATER  IN  ORGANIC  SUBSTANCES  AT  ROOM  TEMPERATURE 

(Stanley  and  Greenspan,  1947) 

Gms .  H20  per  100 
gms .  Solvent 


Methyl  Methacrylate  1.0 
Allyl  CR-39  Monomer  3.0 
Dimethyl  phthalate  1.6 
Diethyl  Phthalate  1.0 
Ethyl  Acetate  3 .5 
Aniline  < 


MUTUAL  SOLUBILITY  OF  di-n-FROPYL  AMINE  AND  WATER 

(Hobson,  Hartman,  and  Kanning,  1941) 


t° 

Gms.  Amine 

per 

+.  0 

Gms .  Amine 

per 

Gms.  Amine 

per 

100  gms .  Sat . 

.  Sol . 

t 

100  gms .  Sat . 

Sol. 

t° 

100  gms .  Sat . 

.  Sol 

52.6 

1 .96 

-4.5 

25  .21 

17.5 

73  -33 

44.1 

36.1 

12.2 
—0 . 6 

2 .42 
2.91 
5-86 

‘-4.8 

-2.9 

-1  -5 

33  -69 
44*68 
47.54 

24.7 
31  .2 

39.0 

78.69 
82  .15 
85.83 

-2 .2 

“3-5 

9.33 

12 .27 
15  .28 

4.2 

8.0 

60.40 

64.06 

49.0 

74-8 

89 .26 

93  .25 

hvTn?,  SO!"bility1of  water  in  butanol  and  benzyl  alco 
y  Durand  -Gasselin  and  Duclaux  (1940).  The  effect 
lytes  was  also  studied.  eitect 


was  determined 
added  electro- 


Schunke  (1894)  reports  the  solubility  of  water 

10°  “  °-0270  ems-  H20  per  gm.  (C2B5  )20 
200  -  0.0272  gms.  H20  per  gm.  (C2H5  )20 


in  diethyl  ether  to  be: 


OH 


H 
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SOLUBILITY  OF  WATER  IN  ORGANIC  COMPOUNDS 

(Berkengeim,  1941) 


Results  are  in  grams  of  H20  per  100 

gms .  of 

saturated 

solution 

• 

0° 

10° 

20° 

40° 

Aviation  Benzene  d24°  0.8596  0.00751-13° 

)  0.16 

0.Q23 

0.Q29 

O.O38 

Cracking  Benzene  d2^  0.8576  .oo8o(-io° 

)  .013 (- 

■1  .5°)  -020 

•  027 

•035 

Alkylbenzene  d2^  0.8675  .00651-10° 

)  .011 

.014 

.018 

.023 

Isooctane  d2®  o.6%7 

•  0011  (-1 .5°)  .0037 

•0055 

.0080 

Aviation  Gasoline  B-70 

.0011  (-5°)  .0033 

•0045 

.0063 

Butyl  Alcohol  b.p.  n6.5°-ii7°  2.8o(-i8°) 

12 .5(V 

') 

23.1 

26.4 

Methyl  Ethyl  Ketone  d2®  0.8112  upper  layer 

22.5 

18.5 

17.2 

17.2 

lower  layer 

55-5 

63.3(14°) 

74-4 

Methyl  propyl  Ketone  d24°  0.8107 

2.11 

3-39 

3-62 

Isopropyl  Ether  d^°  0.7398  0.641-20°) 

0.701-138 ) 

0.75 

0.80 

0.87 

0.91 

Benzene  b.p.  80.4°  0.066(30°)  0.114(50°) 

.040 

•053 

.0&i 

Cyclohexane  b.p.  80° 

.0087 

.015(50° 

Kretschmer  and  Wiebe  (1945)  report  the  solubility  of  water  in  many  mix¬ 
tures  of  ethyl  alcohol  with  hydrocarbons,  and  in  mixtures  of  hydrocarbons 
which  might  be  used  as  fuels. 


SOLUBILITY  OF  WATER  IN  BENZENE 

(Staveley,  Jeffes,  and  Moy,  1948) 

The  determinations  were  made  by  the  cloud  point  method. 


t° 

Gms.  H20  per  1000 
gms .  Sat .  Sol . 

t° 

Gms.  H20  per  1000 
gms.  Sat.  Sol. 

20 

0.570 

50.4 

1 .619 

24-7 

.685 

58.2 

2.073 

41  .4 

1 .213 

58.5 

2 .190 

44  -0 

1 .296 

71 .0 

2.976 

Stave  ley,  Jeffes,  and  Moy  (1943  >  also  give  data  for  the  solubility  of 
water  in  mixtures  of  Benzene  plus  Nitrobenzene,  Aniline,  Dimethyl  Aniline 
Chloroform,  Bromo  Benzene,  and  Anisole  at  several  temperatures  and  con¬ 
centrations  . 


SOLUBILITY  OF  WATER  IN  HYDROCARBONS 

(Joria  and  Taylor,  1948;  Black,  Joris,  and  Taylor,  19481 

Tritium  Oxide  was  used  as  a  tracer  and  the  amount  of  dissolved  water 
was  determined  by  using  a  Geiger-Muller  counter.  In  addition  tothere-^ 
suits  below,  the  authors  report  the  solubility  of  water  in  i,  3-Butadiene, 
i -Butene,  2-Butene,  Isobutylene,  n-Butane ,  and  Isobutane  at  3-6  atm. 
tal  pressure  and  50  -  22°.  The  data  below  are  given  in  gms 
gms .  of  Hydrocarbon  at  1  atm.  total  pressure. 


H20  per  100 
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t°  Solubility 

Benzene 

10  0.030 

20  -0435 

26  .054 

n  -  Pentane 


t°  Solubility 
Isopentane 


6.0 

0.00439 

15.3 

.0066 

20.0 

•  0094 

20.5 

•01001 

21  .3 

.0096 

21 .8 

•  0097 

t°  Solubility 


1  -  Heptane 


10.0 

0.0692 

20.1 

.1126 

20.5 

•1047 

21  .2 

.1158 

n  -  Heptane 


5. 5  0.0036 

15.0  .0061 

24.8  .0120 

i,S~  Hexadiene 


n  -  Octane 
20  0.0142 


10 

0.0077 

20 

.0131 

25 

.0151 

n  -  Hexane 

13-5  0.0618 

20.2  .0969  20  0.0111 


Cyclohexane 
20  0.010 


SOLUBILITY  OF  WATER  IN  HYDROCARBONS 

(Griswald  and  Kasch,  1942) 


Weighed 
rex  tubes 
was  +  20 . 


amounts  of  water  and  hydrocarbons  were  sealed  together  in  py- 
and  the  cloud  point  of  each  determined.  The  maximum  variation 


Kerosene 


Naphtha  S.A.E.20 


t°  Gms.  H,0  per 
1 00  gms  -  Kerosene 


t°  Gms .  H_0  per 
100  gms  .Naphtha 


t° 


112 

135 

169 

177 

185 

191 

203 

207 

216 

228 

251 

264 


0.1306 

•2313 

•5456 

•  6508 

•  8308 

•  9029 
1  -3309 

1  -4377 
1 .8281 

2  .4502 

3.H48 

4.4436 


159 

O.64O4 

186 

1  .2051 

203 

1  .6570 

222 

2  .3649 

S.A.E.  20  Lubricating  Oil 

j24  0.1072 

137  .1365 

151  .2359 

1°9  -4369 

22&  .8022 


208 
215 
215 
250 
259 
267 
272 
269 
2  73 
274 
281 


Lubricating  Oil 

Gms .  H20  per 
100  gms.  Oil 

0.8070 
.8699 
•  9286 
1 .6829 
1 .8115 
2 .0819 
2  .3011 
2 .4863 

2.5174 

2 .8142 
3 .1869 


SOLUBILITY  OF  WATER  IN  ORGANIC  HOLOGEN 

(Staverman,  1941) 


COMPOUNDS 


Solvent 

cci4 

CHC13 

ch2ci2 

ch3chci2 

CH2C1CH2C1 

CH2BrCH2Br 

CH3CC13 

ch2cichci2 

chci2chci2 

ch2cicci3 

CHC1  CCl 

2  3 


0° 

Gms.  H20 

o . 005  o 
•0530 

•  0849 

•  0460 

•  0900 

.0162 

•  062 
•0584 
.0230 
•0162 


25° 

1 00  gms . 

0.0116 

•0932 

.167 

•  0966 

•  187 
•0657 
•0339 
.119 

•  110 
•0555 
•0347 


30° 

Sat.  Sol. 
0.0158 
•113 

•  196 
•115 

•  22 

•0715 

•  042 
•159 
•132 

•  060 
.0414 


per 


OH 


H 


OH 


OOH 
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The  solubility  of  water  in  BrC^H^Br  from  o°  to  750  and  vice  versa  was 
determined  by  Shostakovskii  and  Druzhinin,  1942. 


SOLUBILITY  OF  WATER  IN  STYRENE  AND  VICE  VERSA 

(Lane,  1946) 


The  determinations  were  made  in  two  ways:  by  determination  of  the 
cloud  points  of  mixtures,  and  by  titration  with  Karl  Fischer  reagent  or 
formaldehyde  -sulfuric  acid  reagent.  The  results  with  one  method  agree 
amongst  themselves  more  closely  than  with  the  results  of  the  other  method. 
Results  obtained  from  cloud  points  are  marked  "c" . 


t° 

%  H20  in 
Styrene 

t° 

6 

0.032 

7 

14 

.  04  oc 

15 

25 

.  066 

24 

27 

.o6oc 

25 

31 

.084 

32 

34 

•  o8oc 

40 

40 

.101 

40 

.100C 

45 

.120° 

51 

.123 

%  Styrene 
in  B2G 

t° 

%  Styrene 
in  H20 

0.029 

44 

0.040° 

•  025° 

49 

•045° 

•033 

51 

•045 

•  031° 

56 

.050° 

•  036 
.040 

65 

.058° 

SOLUBILITY  OF  H20  IN  BUTTERFAT 

(Thiel,  1943) 


Temperature  0 

40 

60 

80 

95 

Solubility  %  H20 

0.19% 

0.26% 

0.36% 

0.47% 

The  solubility  of  water  in  mixtures  of  water  soluble  and  fat  soluble 
organic  solvents  was  determined  by  Leikola  (1940). 


HYDROGEN  peroxide  h2o2 


EQUILIBRIUM  IN  THE  SYSTEM  HYDROGEN  FEROX IDE  -  WATER 

(Giguere  and  Maass,  1940) 

*•  authors  ~4.ur.J-J 

sJiM 

phase  present  at  various  temp  „  q  and  H„0  are  listed  with 

Herzberg,  although  the  pJa^kH3°3  ^llarly  H,02  and  H20  form  solid 

their  data.  This  present  work  indicates  cmt  ne\mvouJui 

solutions  throughout  the  entire  range  p  but  it  divides  the  phase 

H  0  ^H-O  does  form,  and  is  congruent  V  forms  a  discontin- 

d?agram2into  two  roughly  symmetrical  halves  -g •  ixtures  were  made  from 

nous  solid  solution  with  each  of  it  ion  of  both  solid  and  li- 

which  the  solid  was  separated,  a  and  freezing  points, 

quid  determined,  as  well  as  e  P  read  fr0m  a  graph  drawn 

The  solid  phase  compositions  reported  below  were 

by  the  authors. 
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t°  0®-  HA  **  100  Solid  t0  <**•  ^  ^  100  P®'  Solid 


(F.  pt.  - 

- 

phase 

(F.  pt . - 

- 

phase 

of  Liq.) 

Liquid 

‘Solid 

of  Liq-) 

Liquid 

‘Solid 

-2  .2 

4-5 

1 .0 

S.S.  I 

-50.2 

48.0 

- 

S.S.  II 

-4.9 

8.1 

2 .0 

II 

-50.3 

48.6 

48.6 

M2 

-6.1 

9-9 

3  -5 

II 

-50.5 

51  .1 

- 

S.S.  Ill 

-9.2 

14.5 

5-5 

If 

-5i  -5 

54-0 

5i  -5 

-11.7 

17.6 

8.5 

It 

-52  .2 

56.3 

52.5 

It 

-16.2 

22  .2 

12 .5 

It 

-53-6 

58.2 

54-5 

II 

-18.5 

24.0 

14.3 

It 

-54.0 

60.2 

55-5 

II 

-22  .2 

27-7 

17.5 

II 

-56.5 

60.0* 

57.5-85 -2 

S.S.  Ill  ■ 

-25 .1 

30.0 

19-5 

II 

S.S.  IV 

-27.9 

31  -4 

20.6 

II 

-50.0 

63  -5 

85.6 

S.S.  IV 

-30.3 

33  •*> 

22 .0 

II 

"43  -5 

68.0 

86.5 

II 

-33.5 

36.6 

25  .5 

II 

-39.7 

70.1 

87  .2 

II 

-44-5 

42.O 

29.1 

II 

-30.4 

76.0 

89.5 

II 

“50.8 

44.7 

31  -5 

It 

-26  .3 

78.2 

90.5 

It 

-51  -1 

46 . 0 

31 .6 

II 

-22  .2 

80.5 

92  .1 

II 

-51  .5 

45.0* 

31  -7 

S.S.  I  + 

-17.4 

85.3 

94  -0 

II 

S.S.  II 

-11  .2 

90.1 

97.0 

It 

-o.89t 

100.0 

«2°2 

S.S. 

I  - 

Solid 

Solution 

of  h2o2-2H2 

0  in  H20 

*  Read  from  graph 

S.S. 

II 

—  ft 

11 

"  H20  in  H 

:2o2-2h2o 

t  Maass , 

Cut  hbertsoi 

S.S. 

III 

—  M 

II 

"  «202  in 

h2o2-2H2i 

0 

and  Matheson,  192) 

S.S. 

IV 

_  M 

II 

"  H2°2-2H2 

0  in  H20. 

2 

The  partial  pressures  of  H20  and  H202  over  mixtures  of  the  two  at  30°, 
95  >  and  60  are  also  reported  by  Giguere  and  Maass  11940a). 


SOLUBILITY  OF  HYDROGEN  PEROXIDE  IN  ORGANIC  SUBSTANCES 
AT  ROOM  TEMPERATURE 

(Shanley  and  Greenspan,  1947) 


Solvent 

Methyl  Methacrylate 
Di  Methyl  Fhthalate 
Di  Ethyl  Fhthalate 
Allyl  CR-39  Monomer 


Gms .  90%  H202  per 
100  gms .  Solvent 

18 
28 
2  .5 
28 


Ethyl  Acetate  and  Aniline  are  miscible  with  nnt  h  n  ■  ii 

nisciDie  with  90%  H202  in  all  proportions 


OOH 
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PHOSPHOROUS  ACID  H3F03 

FREEZING  POINTS  IN  THE  SYSTEM  PHOSPHOROUS  ACID  -  DIQXANE 

(Me  z  he  no i ,  1S49) 


Mole  % 

Freezing 

Solid 

Mole  % 

Freezing 

Solid 

Dioxane 

Point0 

Phase 

Dioxane 

Point0 

Phase 

100.0 

11 .78 

D 

66 .51 

6.61 

D 

98.8 

11 .32 

D 

63.75 

6.0 

D 

97.25 

11 .25 

D 

63.50 

4.0 

D 

92  .5 

10.36 

D 

63.50 

-1 .5 

D 

90.8 

10.11 

D 

55.58 

-2 

D 

89.0 

9.79 

D 

53-79 

"5 

D  +  F 

86.1 

9-35 

D 

53  .49 

~4 

P 

84 .2 

9.19 

D 

47.8 

11  -5 

P 

83  .60 

9.68 

D 

39.9 

3-7 

P 

83  .25 

8.31 

D 

29.98 

22  .5 

F 

79-01 

8.99 

D 

22  .2 

36.1 

F 

75  -42 

8.11 

D 

20.79 

41 .0 

F 

75-03 

7.92 

D 

16  .42 

49 

F 

74  .20 

7  .32 

D 

12  .56 

56.1 

F 

73-10 

7.92 

D 

0.0 

72  .31 

F 

69.99 

6.8 

D 

D  =  C4H802  F  =  H3P03 


PHOSPHORIC  ACID  H3F04 

The  system  H3F04  -  (C2HS  )20  -  R20  was  studied  at  o°  by  Ust-Kachkintsev 
and  Khlebnikov,  1939. 


HYDROGEN  SULFIDE  H2S 

Correction  to  the  third  edition,  Volume  I: 

p.  596,  Top:  "Solubility  of  H2S  in  HC1  solutions",  reference  should 
be:  J.  Kendall  and  J.  C.  Andrews:  J.  Am.  Chem.  Soc . 
<±3.  1545  I1921) 

SOLUBILITY  OF  HYDROGEN  SULFIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  250 

( Kapust insky  and  Anyaer,  1941) 

These  data  agree  with  and  extend  those  of  Kendall  and  Anderson  (Vol.  I, 
p.  596). 


Hydrochloric  Acid 


Gm.  Moles 

- - V 

Gm.  Moles 

per  liter  of 

per  1000  gms 

Wt.  % 

Solution 

of  Water 

0.0 

16.8 

5-0 

5.55 

20.2 

6.1 

7.0 

23 .7 

7-3 

8.4 

28.1 

8.8 

10.7 

34  -9 

11 .4 

14-7 

*36.5 

15-7 

*37-7 

16.6 

*39-0 

17.5 

*40.3 

18.5 

*41  -5 

19.4 

Hydrogen  Sulfide 


Gm.  Moles  (jm.  Moles  per  1000 
per  liter  of  .  Of  Water 


Solution  ^ - s. 

MM"'  ■*•*"*«->  **££7" 

0.1013  0.1227  0.1200 

.1098  0.1227  0.1200 

.1124  .1291  .1266 

.1165  -1375  -1351 

.1192  .1462  >1437 

.1169  -1542  .1319 

.16  -125 

•165  -ll 

.17  • 08 

. 1 75  • 045 

.18  -00 


Extrapolated  Values 


231 


HYDROGEN 


H 


SOLUBILITY  OF  HYDROGEN  SULFIDE  IN  SODIUM  HYDROSULFIDE  SOLUTIONS 

(Goldschmidt  and  Larson,  1910) 


Moles 

per  liter 

t  0 

Moles 

per  liter 

t 

I 

** 

NaSH 

h2s 

NaSH 

h2s 

15 

0.1 

0.132 

35 

0.05 

0.082 

•2 

.  129 

.1 

.082 

25 

.1 

.1 04 

45 

•05 

•  064 

.2 

•1035 

SOLUBILITY  OF  HYDROGEN  SULFIDE  IN  SOLUTIONS  OF 
FERROUS  CHLORIDE  AND  ZINC  CHLORIDE  CONTAINING  HYDROCHLORIC  ACID  AT  250 

(Kapustinsky  and  Anvaer,  19411 


Total 

Gm.  Moles 

per  1000 

gms.  H20 

Total 

Gm.  Moles  per  1000 

gms.  H20 

F .  mm . 

HC1 

ZnCl2 

h2s  ' 

P.  mm . 

HC1 

FeCl2 

\ 

h2s 

7.60 

3-9 

2.1 

0.1157 

7.60 

1  .6 

0.9 

0.085 

7.58 

5-o 

4-7 

•  1501 

7.60 

3  -4 

1 .0 

•  089 

7.55 

7.8 

1 .0 

•1345 

7.60 

7.8 

1 .1 

.108 

7.46 

9.1 

1  -5 

•1433 

7.60 

10.6 

1 .2 

•  120 

7-55 

10.6 

1 .1 

•1495 

7.60 

9 

Saturated 

.101 

7.50 

13.5 

0.8 

.1416 

Hess  than  20%) 

SOLUBILITY  OF  HYDROGEN  SULFIDE  IN  LIQUID  SULFUR 

(Fanelli,  1949) 

The  total  pressure  was  one  atmosphere. 

Gms , 


126 

141 

150 

158 

167 

175 

202 
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H2S 

per 

+  0 

Gms.  H2S 

per  . 

>0  gms . 

s. 

t 

100  gms . 

.  s.  <° 

0.057 

273 

0.179 

313 

•  067 

300 

.190 

388 

.088 

322 

.189 

398 

•117 

338 

.187 

402 

•133 

350 

•  189 

427 

•139 

359 

.186 

437 

•  160 

369 

.188 

440 

•177 

371 

.189 

444 

Boiling  Foint 

Gms 
100  gms 


h2s 


per 

S. 


0.186 

.182 

•173 
•171 
.141 
.116 
•  098 
•065 
•049 


SOLUBILITY  OF  HYDROGEN  SULFIDE  IN  ETHYL  ALCOHOL 

(Henrich,  1892;  Carius,  1865) 

(ro»  this  equation .  Carius  used  alcohol  ot  dlLItJ  ,“lc”late<i 
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mm 


t° 

fi 

, - ^ - - 

t  0 

/£ 

Henrich 

Car i us 

Henrich 

Car i us 

0 

18.02 

17.89 

15 

9-32 

9-54 

5 

14  .68 

14.78 

20 

7  .31 

7.42 

10 

11  .78 

11.99 

25 

5-73 

5  .62 

SOLUBILITY  OF  HYDROGEN 

SULFIDE  IN  ANILINE  AT 

22° 

(Bancroft  and  Belden,  1930) 

Mg.  H,S 

Mg.  H,S 

Mg.  H,S 

.  H2S 

Dissolved  in 

m  m .  H2S 

Dissolved  in 

mm.  H2S 

Dissolved 

1  cc  Aniline 

1  cc  Ani  li  ne 

1  cc  Ani  li 

1 02 

2.74 

390 

10.6 

591 

16  .4 

178 

4.64 

406 

11  -3 

676 

18.6 

199 

5  -32 

484 

13  *2 ' 

750 

20.8 

296 

8.13 

513 

14  -3 

874 

24 .0 

310 

8.45 

579 

15.8 

1160 

31  -6 

Data  for  the  solubility  of  H2S  in  water,  benzene,  formic  acid,  acetic 
acid,  acetophenone,  and  methylene  dibromide  is  given  by  Gavelli  and 
Falciola,  1904. 

DISTRIBUTION  OF  HYDROGEN  SULFIDE  BETWEEN  HYDROCARBONS  AND  WATER 

(Rorschach  and  Gardner,  1949) 

Mixtures  of  H,S  +  N2  were  bubbled  through  the  water  -  hydrocarbon  sys¬ 
tem  and  the  following  distribution  ratios  were  found: 


Hydrocarbon 


Benzene 

Gasoline 


Kerosene 


25 

15 

25 

35 

15 

25 

35 


Gms.  H2S  per  gm.  of 
Hydrocarbon  using 
ioo%  H2S 

o.oi 088 
•  0137 
.0127 
. 00891 
. 00662 
.00623 
.00526 


Gms.  H2S  per  gm.  of 

Water  using  K 

100%  H2S 

0.00165  6.65 

.002193  5.65 

.00198  6.30 

.001271  7*0 

.001815  3-65 

.00207  3-2 

.001665  3-2 


v  _  gms.  H„S  per  gm.  of  Hydrocarbon 
gms.  H2S  per  gm.  of  H20 

SOLUBILITY  OF  HYDROGEN  SULFIDE  IN  SOLAR  OIL  (Petroleum) 

(Avdeeva  and  Pitelina,  1947) 


See  note  p.  101 


Results  at  30° 


Gms .  H  p,S 

per 

t° 

’liter  of 

Oil 

10 

3.90 

20 

3-38 

30 

3.01 

60 

2.38 

n5 

1.50 

Volume  %  K2S.  Gms.  H2S  per 
in  Gas  phase  liter  of  Oil 

0.3 

1 .0 

1  -5 

2  .2 
3-0 


10 

34 

50 

75 
1 00 


At  26°,  5.7  volumes  of  H2S  dissolve 
gms.  ner  liter,  0.511  N).  -  Parsons, 


in  one  volume 

1925  • 


of  ethyl  ether  (=8.8 
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SOLUBILITY  OF  HYDROGEN  SULFIDE  IN  MONOETHANOL  AMINE  SOLUTIONS  AT  250 

(Eiegger,  Tarter,  and  Lingafelter,  1944) 

Results  are  in  terms  of  moles  of  H2S  per  mole  of  monoethanol  amine  in 
solution . 


partial 
Pressure 
mm.  H2S 

Gm 

.  Moles 

Monoethanol  Amine 

per  1000 

gns.  H2 

0 

VO 

O 

1 .0 

1  -5 

2 .0 

3-o 

4-0 

5.o 

700 

1 .148 

1 .086 

1  .050 

l  -033 

1  .011 

0.998 

0.991 

600 

1 .126 

1 . 072 

1 .041 

1 .025 

1  .004 

•991 

.984 

500 

1 .101 

1 .058 

1 .032 

1  .016 

0.996 

.980 

•974 

400 

O 

00 

0 

r— 1 

1 .042 

1 .020 

1  .006 

•985 

•971 

•963 

300 

1  .053 

1 .022 

1 .002 

0.990 

•  970 

•955 

•945 

200 

1  .027 

0.998 

0.979 

.  966 

•945 

•931 

.918 

100 

O.986 

•956 

•934 

.919 

•893 

.870 

.852 

50 

•934 

.902 

.876 

.856 

.81  9 

•784 

•758 

25 

.866 

•833 

.802 

•777 

•730 

.687 

•643 

700 

1  .124 

1 .051 

1  .011 

0.988 

•958 

•940 

•927 

600 

1 .097 

1  -033 

0.996 

•975 

.948 

.928 

•914 

500 

a  .070 

1  .012 

.980 

.960 

•934 

•913 

•899 

400 

1 .045 

0.993 

.961 

•943 

.918 

•897 

.880 

300 

1 .011 

•967 

•939 

.921 

.891 

.869 

.850 

200 

0.971 

.929 

•  900 

.880 

.846 

.819 

.800 

100 

.908 

.864 

.826 

•795 

•748 

•714 

.684 

SO 

.826 

•  782 

•742 

.706 

.648 

.601 

•564 

25 

•73i 

•  686 

•631 

.601 

•533 

•487 

•453 

700 

1 .083 

1 .040 

O.998 

.968 

•934 

•909 

.891 

600 

1 .056 

1 .011 

•970 

•944 

•  910 

.884 

.865 

500 

1 .027 

0.984 

•945 

.916 

.880 

.858 

•837 

400 

0.995 

•952 

.912 

•885 

.848 

.821 

.801 

300 

.960 

•  916 

.876 

•847 

•  810 

•778 

•753 

200 

.908 

•863 

.822 

•793 

•751 

.714 

.683 

100 

•  811 

•  7S7 

•  708 

•674 

.624 

.581 

•547 

50 

•694 

•634 

•576 

•532 

•474 

•425 

•  386 

25 

•551 

.490 

•433 

.388 

•331 

.291 

•285 

The  pressure  -composition  diagrams  of  the  systems: 

H2S  +  Propene  at  -30°,  o° ,  15° 
H2S  +  Propane  at  -30° ,  0° ,  150 
H2S  +  C02  at  -520 ,  -26.8°,  o° 
are  given  by  Steckel,  m5. 


The 

sures 


liquid  -  vapor 
was  determined 


equilibrium  in  the  system  H 
by  Gilliland  and  Scheeline 


2S ~ propane  at  high  pres- 

»  1940. 


Pelabon , 


1893  determined  the  solubility  of  H2S  in 


liquid  selenium. 


SULFURIC  ACID  H2S04 


The  system  H„SO  -  (T  H  i  n  u  n 
l)st-Kad,i„tsev2a„3  KhleSSiliSv  St"d,ed  at 


SO 


and  200  by 


H 
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SO 


MELTING  POINTS  IN  THE 

SYSTEM  H2S04  + 

(SO. )  HNO 

(Atelin  and 

Borodastoya,  1949) 

J  ^  J 

Wt.  % 

Melting 

Solid 

Wt.  % 

Melting 

Solid 

(S03 )2HN03 

point 

Phase 

(S03 )2HN03 

point 

Phase 

0.0 

10° 

h2so4 

44 -2S 

28° 

(SO,)2HNO. 

9-27 

8° 

II 

53  -52 

53° 

«3„  ^ 

18.88 

2° 

11 

62.71 

66.5° 

It 

30.05 

-6.5° 

II 

71  .07 

76° 

11 

40 .48 

-16.5° 

II 

THE 

SYSTEM  H2S04  +  H2S207  +  HS03C1 

(  Loch insk  1,  1940) 


The  melting  points,  boiling  points,  and  c ompos i t tons  of  the  vapor  were 
determined  for  the  entire  system.  Two  compounds  are  formed:  ly^tyHSOjCl 
(M.P.  2.6°)  and  H2S20? ^HSQjCl  (M.F.  3.10).  The  invariant  points  are 
tabulated  below. 


t° 


-80.0 
"109-3 
+  10. 4 
-12 
+  36 
-38.8 
-15  -4 
-112  .6 
-62 
-78.4 
-116 


Mole  %  Mole  % 

h2so4  h2s2o7 


Solid  Phase 


0.0 
13.90 
100.0 
73  -i 
0.0 
0.0 
0.0 
0.0 
41  -5 
36 
10 


0.0 
0.0 
0.0 
26.9 
100.0 
63  .36 

44 .61 

16.11 

32 

28 

12 


HSO  Cl 
HS0-C1  + 


H2SO4 

H2S°4 

H2SVAS2°7 

h2s2o7  +  h2s.O 
h,s2o7-hso  cl  + 

H2S20742HS0-C1 

h2so„  +  h2s  o7  f  h2s  o. 

H_SO  +  H2S207-HSC2C1  +  H2S2V;z  —  w 
2  H2S04  +  fisO-Cl  ?  H2s207-2HS03C1 


,V7  hso2ci 

1s,07'2HS0-C1 

2  flso^ci3 
2  -fiso Cl 
+  tl,S,0^*aHS0  3C1 


Melting  points,  densities,  and  viscosities  in  the  systems  H,SO„  + 
C1CH.C00H,  H2S04  +  C12CHC00H,  and  H2S04  +  C13CC00H  are  given  by  push 
and  Stanojevic,  1946.  No  compounds  were  formed. 


in 


equilibrium  in  the  system  sulfuric  acid -oxalic  acid -water 

(Hill,  Goulden,  and  Hatton,  19461 


Gms .  H2C204 
per  100  gms . 
Sat.  Sol. 

10.2 

6.6 

4- 7 
3-6 
2.9 
2  .3 
2.6 
4 .6 

7-8 

5- 2 

4.0 

4.1 

4  .6 

4 .6 


Gms .  H2S04 
per  ioo  gms . 

Sat.  Sol. 

o.o 
9.6 
15  -4 
21  .5 
29-5 
38.6 
47.1 
55-1 
59.6 
67-4 
74-4 
85.9 
89-9 
91  .6 


Results  at  25 


1  .043 
1  .078 
1.119 
1  .165 
1 .174 
1 .272 

1  .469 
1  .516 
1 .600 
1  .662 
1 .771 
1 .788 


Solid  phase 


H2c2o4-2H2o 


HoCo0„ -2H,0  +  H2C204 


224  fee. 


11 
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Results  at  6o° 


Gms .  H2C204 

Gms .  H2SO^ 

j6o 

per  100  gms . 
Sat.  Sol. 

per  100  gms . 
Sat.  Sol. 

di5 

31 .6 

0.0 

1 .129 

25  .2 

7-2 

1 .150 

20.2 

14 .2 

“ 

16.6 

20.2 

12 .3 

33-2 

1 .294 

12  .1 

38.S 

1  -334 

13.1 

43  -5 

1  .387 

15.1 

44-9 

_ 

20.5 

44.6 

19-4 

46.4 

1  .469 

16.5 

50.5 

1  -493 

13  -9 

55-6 

1  .514 

9-5 

65.0 

1  .583 

8.6 

67.7 

1  .6lO 

7.2 

79-6 

1  .673 

8.3 

84.0 

~ 

7.6 

71 .2 

8.7 

86.5 

1  .704 

PYROSULFURIC  ACID  H2S20? 


Solid  Phase 


H2C2V2fl20 

II 


R2C2°4 '2u2^  £  fi2C204 

it 

ii 

it 

it 


n 

it 


FREEZING  POINTS  IN  THE  SYSTEM  PYRO  SULFURIC  ACID-DIOXANE 

(Mezhenni,  1948) 


Mole  % 

Freezing 

Solid 

Mole  % 

Freez ing 

Solid 

Dioxane 

Point 

phase 

Dioxane 

Point 

phase 

0.0 

34°  a 

fl2S2°7 

66  .42 

78° 

1  12 

8.08 

21°  a 

II  ' 

67.85 

79-1° 

II 

23.75 

16. 6°  a 

II 

69.01 

76° 

II 

29.S0 

19-9°  a 

II 

70.02 

59-9° 

II 

40.60 

240  a  H  S 

2O7  +  1  .2 

75-42 

49-1° 

II 

56 .2 

64-3°  a 

1  \2 

84.59 

27 .0° 

II 

60.63 

69.5°  a 

11 

93-6 

7.0  0 

^4^8^2  + 

64.98 

74-8° 

it 

100.0 

11 .78° 

C4H8°2 

a  =  Melting  points 

1  \2  - 

h2s2o7-2C4h 

802 

SO 


SULFAMIC  ACID  HSO^NH, 

SOLUBILITY  OF  SULFAMIC  ACID  IN  WATER 

(Cupery,  19*8) 


t° 


0 

10 

20 

30 

40 


HSO  NH  per 

>  gm§.  H20 

t° 

14-68 

50 

18.56 

60 

21 .32 

70 

26.09 

80 

29.49 

Gins .  HS03NH2  per 
too  gins .  H20 

32.82 

37.10 

41 .91 

47.o8 


SON 


100  cc  of  a  saturated  solution  of  sulfami 
gms .  HS03NH2  at  120  and  40.00  gms  .  at  78°. 


c  acid  in  water  contain 
(Oberhanser  and  Urbina, 


14.94 

1946) . 


H 
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SON  SOLUBILITY  OF  SULFAMIC  ACID  IN  ORGANIC  SOLVENTS  AT  250 

(Cnpery,  1938) 


Solvent 

Gms .  HS03NH2  per 
100  gms.  Solvent 

Solvent 

Gms.  HSO  NH  per 
100  gms.  Solvent 

Methanol 

Ethanol  (2%  Benze 
Acetone 

4-3 

ne)  1.7 

0.4 

Ether 

Formamide 

0.009 

20.0 

SOLUBILITY 

OF  SULFAMIC  ACID  IN  SULFURIC  ACID  SOLUTIONS  AT  30° 

(Cnpery,  1938) 

%  h2so4 

Gms .  HS03NH2  per 
100  gms.  H2SO 
Solution 

*  H2so4 

Gms.  HSO  NH2  per 
100  gms.  H^SO 
Solution 

0.0 

23-91 

47-53 

71 .80 

26.09 

4 .14 

1  .06 

0.00 

81 .17 
96.31 

Fuming  I21 

0.18 

0.25 

.1%  S03 )  2 .38 

Se  HYDROGEN  SELENIDE  H2Se 

Melting  points  in  the  system  H2Se  +  D2Se  were  determined  calorimetric- 
ally  by  Kruis  ,  194a  . 


He  HELIUM  He 

The  solubility  of  helium  in  water  was  reviewed  by  Lawrence,  Loomis, 
etal.  (1946),  who  drew  an  average  curve  through  the  results  of  Valentiner, 
1927,  1930;  Lannung,  1930;  Cady,  Elsey,  and  Berger,  1922;  and  Wiebe  and 
Gaddy,  1935.  The  following  data  were  read  from  the  average  curve': 

Temperature0  0  5  10  15  20  25  30  35  40  60 

cc  H2(o°,  760mm)  0i0095  .0091  <0088  .0086  .0085.0083  .0082  .0082  .0083  .0087 
per  cc  of  H20 

SOLUBILITY  OF  HELIUM  IN  OLIVE  OIL 

0.015  cc  of  helium  lo°,  760  mm)  dissolve  in  1  cc  of  olive  oil  at  220 
and  at  370.  Behnke  and  Yarbrough,  1938). 

Van  Slyke,  1939,  using  an  unanalyzed  sample  of  gas,  found  that  helium 
was  only  about  i£  times  as  soluble  in  olive  oil  as  in  water. 
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SOLUBILITY  OF  HELIUM  IN  LIQUID  NITROGEN 

(Gonikberg  and  Fastoyskii,  1940a) 


Mole 

%  He 

Fressure 

Mole  % 

He 

Kg /cm2 

Liquid 

— ^ - X 

Vapor 

Kg /cm2 

Liquid 

Vapor 

78.o°K 

90.i°K 

1  .1 

0.0 

0.0 

187 

5.6 

93-1 

18. 5 

0-5 

92 .1 

220 

6  .2 

94 .1 

44  •  5 

0.9 

94.6 

253 

7-0 

94  -4 

68 

1  -5 

96.5 

285 

7-9 

94  *5 

105 

2  .2 

96.9 

147 

2 .6 

97.8 

109  K 

208 

3-7 

98.4 

269 

4.6 

98.3 

13  -3 

0.0 

0.0 

295 

5-0 

27-5 

2.3 

45-5 

44*5 

3  -5 

58.3 

90.i°K 

8l 

6 .2 

66  .3 

112 

8.2 

70.5 

3  *5 

0.0 

0.0 

139 

10.6 

75-5 

20.7 

0.6 

73.3 

l80 

13  -i 

76.6 

35-1 

1 .1 

82.9 

232 

15-9 

79-7 

59 

2  .1 

88.7 

249 

16.7 

81 .4 

95 

3  -5 

90 .2 

286 

18.3 

82  .5 

157 

4-9 

92.3 

The  liquid-vapor  equilibrium  of  the 

system  helium-nitrogen 

at  68°, 

77-3°.  90.1° 

107°  »  and 

iii.5°K  and  200-250  atm. 

pressure  is 

g  iven 

Kharakhorun , 

1940. 

SOLUBILITY  OF  HELIUM 

IN  LIQUID  METHANE 

Gonikberg  and  Fastovskii,  1940) 

90 

•3°K 

io6°K 

Fressure 

Mole  % 

Fressure 

Mole  % 

Kg /cm2 

He 

Kg /cm2 

He 

30 

0.13 

26 

0.19 

78 

■27 

61 

•39 

98 

•32 

100 

•63 

116 

•37 

149 

.90 

139 

.46 

.  160 

•97 

162 

•52 

SOLUBILITY  OF  HELIUM  IN  MELTS 

(Gerling,  1940) 


Each  sample  was  fused  in  an  atmosphere  of  helium  and  held  at  the  tem- 

n j >iCate*i  f0r  30  minutes  ancl  then  cooled,  transferred  to  another 
essel  and  the  volume  of  the  liberated  helium  measured.  Each  value  was 
corrected  for  the  solubility  of  helium  in  the  quartz  vessels  used 


Solvent  Pressure  He  mm 


1300 

KOI 

698 

1300 

Gabbrodiabase 

513 

900 

fj 

646 

1300 

II 

7i6 

Solubility  (mm3  He  at  o° ,  760mm 
dissolved  in  1  gm. 

1*13  of  Melt) 

1  .77 

1.93  (held  at  900°  for  24 
2 -68  hours) 


Hf  HAFNIUM 
Hf  HAFNIUM  Hf 
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hafnSCher  and.ChalYbaeus-  1947  report  attempts  to  separate  mixtures  of 
hafnium  and  zirconium  compounds  by  partition  between  water  and  ether  so- 

were°dts  ”lx<;d  . z ircon  1  um  an(1  hafnium  oxysulfates  (containing  0.5%  HfO  ) 
were  dissolved  in  a  water  solution  of  NH„SCN  and  this  mixture  was  then 

f  -  ®ther  solutions  containing  o%-i.6  N  HSCN.  The  results  us- 
g  ferent  preparations  of  the  salts,  concentrations  in  the  water  and 
ether  solutions,  volumes,  and  numbers  of  extractions  are  reported. 


Br  MERCURIC  BROMIDE  HgBr2 


Correction  to  the  third  Edition,  Volume  I: 

p.  611,  Top,  "Distribution  of  HgBr„  between  H,0  and  Divide  all 

six  values  under  "C6H6  layer"  by  iot 


EQUILIBRIUM  IN  THE  SYSTEM  MERCURIC  BROMIDE  -  SODIUM  BROMIDE  -  WATER  AT  15° 

(Cootet,  19431 

The  system  was  studied  at  8°  and  150  and  the  results  were  presented  as 
diagrams  only.  The  shape  of  the  curve  at  each  temperature  is  about  the 
same.  The  results  belcw  ( 15°  )  were  read  from  the  diagrams.  The  results 
at  8°  could  not  be  read  with  sufficient  accuracy  to  be  included. 


Gms .  per  100  gms .  Sat.  Sol. 


NaBr 

HgBr 

10 

23 

20 

53 

22 

60 

22  .5 

60 

28 

54 

30 

52 

35 

30 

Solid  phase 


HgBr 

11  * 


HgBr  +  2HgBr  ,NaBr-2H20 
2HgBr2 ‘NaBr -2H20  +  HgBr2 ’NaBr ‘2H20 
HgBr2 -NaBr -2H20  +  NaBr 
NaBr  +  NaBr-2H20 
NaBr  ‘aH^ 


SOLUBILITY  OF  MERCURIC  BROMIDE  IN  ORGANIC  SOLVENTS  AT  250 

( Semenc hen ko  and  Sbakparonov,  1948) 


Solvent 


Moles  HgBr,  per  100  „  , 

moles  Sat.  Sol.  Solvent 


Moles  HgBr2  per  100 
moles  Sat.  Sol. 


ch3cooc2h5 

0.0388 

c2h5oh 

c2h5n 

.070 

ch3oh 

Iso  -C4Hs0H 

•  013 

Glycerin 

C3H50H 

.028 

0.037 

•  058 

•  031 


CH  MERCURIC  ACETATE  Hg(C2H302)2 


0.186  grams  Hg(C,H,0 )  dissolve  in  100  gms.  of  ethylene  diamine 
"  2i'3  "  "  "  "  "  ethylene  glycol 


Hg (C2H302  )2  decomposes  when  dissolved  in  monoethanol  amine. 

Isbin  and  Kobe,  1945. 
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MERCUROUS  CYANIDE  HgCN 

One  liter  of  a  saturated  solution  in  water  at  250  contains  8.1  x  10 
gms.  HgCN.  (Kryukova,  i939>- 


MERCURIC  CYANIDE 

SOLUBILITY  IN  WATER  AND  DEUTERIUM  OXIDE  AT  5*o 

(Noonan,  1948) 


tuiiLaiiu  ng  v1  •ho*' 

obtain  the  solubility  in  pure 

deuterium 

ox ide . 

H,0 

l Ordinary 

91 -43% 

100% 

water ) 

d2o 

d20 

Moles  Hg (CN  )2  per 

100  moles  Solvent 

0-537 

0.434 

0.424 

SOLUBILITY  OF  MERCURIC  CYANIDE  IN  ORGANIC  SOLVENTS 

(Semenchenko  and  Shakparonov,  IS*  8) 


t° 

Solvent 

Moles  HglCN)2  per 
100  moles  Sat .  Sol. 

t° 

Solvent 

Moles  Hg(CN) 
1 00  moles  Sat 

25 

CH-COOC^H- 

0.006 

25 

ch3oh 

0.039 

18 

cA» ‘ 

.169 

18 

ch3cn 

.015 

25 

c3h7oh 

.010 

15.5 

Glycerin 

.090 

25 

c2h5oh 

.017 

25 

H20 

.008 

18 

C6HsCN 

.010 

MERCUROUS  THIOCYANATE  HgCNS 

One  liter  of  a  saturated  solution  in  water  at  25°  contains  2.7  x  10  7 
gms.  HgCNS-  (Kryukova,  1 93 9 >  • 


MERCUROUS  CARBONATE  Hg2C03 

One  liter  of  a  saturated  solution  in  water  at  25°  contains  8.8  x  10-9 
gms.  Hg2C03>  (Kryukova,  1939). 

MERCUROUS  CHLORIDE  HgCl 

Ferry  and  Riley,  1946  calculated  the  solubility  of  HgCl  in  Sea  water 
to  be  0.0000003  gms.  Pet  cc .  at  25°  (pH  =  8.1). 

MERCURIC  CHLORIDE  HgCl2 

Correction  to  Third  Edition,  Volume  I:  p.  622  Bottom: 

"Solubility  of  HgCl2  in  Aqueous  Hydrochloric  Acid  Solutions" 

Columns  1  &  2  should  read:  Mg.  Mols .  HC1  and  £HgCl2  per  10  cc . 

Column  4  (Gms.  HgCl2  per  100  cc .  Sol.)  Incorrect  from  line  2  to  line 

Complete  column  should  read:  13.11,  26.85,  48.2,  75-5.  93.5,  98.4, 
116,  120,  129.2. 


Hg 
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SOLUBILITY  OF  MERCURIC  CHLORIDE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Eddy  and  Nenzies,  19401 

The  authors  used  small  closed  vessels  containing  about  one  gram  of 
solvent.  The  D20  was  99.4%  pure,  as  determined  from  its  melting  point. 
Including  corrections  for  the  volume  of  solvent  in  the  vapor  phase,  the 
authors  estimate  the  accuracy  of  the  results  as  1%.  The  authors  plotted 
their  experimental  points  and  read  the  following  data  from  the  curve. 

The  original  data  are  in  terms  of  moles  of  salt  per  55.51  mols .  of  sol¬ 
vent  . 


t° 

Gms .  HgCl2  per  100  gms . 

Gms.  HgCl, 

1 0  z 

per  100  gms 

h2o 

d2o 

^h2o 

d2o' 

0 

4 .66 

2  .44 

55 

15.11 

10.40 

5 

5-00 

2.93 

60 

17.37 

12 .1 0 

10 

5  -43 

3  .42 

65 

20.04 

13.90 

15 

5  -97 

3  -91 

70 

23 .15 

15.90 

20 

6-59 

4.39 

75 

26.7 

18.26 

25 

7  .30 

4-93 

80 

30.9 

21 .1 

30 

8.14 

5  .52 

85 

35  .95 

24.55 

35 

9.09 

6.18 

90 

41 .9 

28.7 

40 

10.20 

6.94 

9S 

48.9 

33  -6 

45 

11  .56 

7.84 

100 

58.3 

39-95 

50 

13.19 

8.95  ' 

105 

73  -4 

49.2 

SOLUBILITY  OF  MERCURIC 

CHLORIDE 

(Thomas 

IN  AQUEOUS 

,  1989) 

CHLORIDE 

SOLUTIONS  AT 

The  author  read  the  following  solubilities  from  a  large-scale  plot  of 
his  data  at  various  concentrations.  The  original  data  are  also  given, 
and  many  points  were  determined  at  each  curve. 


Moles  [Cl  ] 
from  added 

HC1 

Salt  oer  1000 

Moles  HgCl2 

;  d^S 

gms .  H20 

per  1000 
gms .  H20 

0.0 

0 .2702 

1  .0563 

0.1 

.376 

1 .0801 

•  2 

.481 

1 .1035 

•3 

.586 

1  .1266 

•5 

•795 

1 .1728 

1  .0 

1  .325 

1  .2823 

2 .0 

2  .420 

1 .4814 

3  -0 

3*557 

1 .6598 

4  .0 

4.726 

1 .8253 

5.0 

5.901 

1 .9774 

6.0 

7.054 

2  .1101 

7.0 

8.176 

2  .2261 

8.0 

9.264 

2  .3283 

9.0 

10.309 

2  .4193 

LiCl  CaCl2 


Moles  HgCl2 

d25 
u  4 

Moles  HgCl2 

d2S 

4 

per  1000 
gms .  H20 

per  1000 
gms .  H20 

•375 

1 .0801 

0.375 

1 .0821 

•475 

1  .1031 

.478 

1 .1074 

•  572 

1 .1257 

•573 

1.1318 

.  761 

1  .1684 

.762 

1 .1788 

1 .230 

1  .2693 

1 .239 

1 .2907 

2.177 

1  .4516 

2  .207 

1 .4960 

3  -145 

1.6169 

3  -185 

1 .6805 

4  .134 

1 .7661 

4 .164 

1 .8429 

5.132 

1  .9003 

5  .144 

1 .9878 

6.131 

7 .120 
8.097 

2 . 02  06 
2 .1287 
2  .2251 

6 .123 

2.1111 
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Hg 


Moles  [Cl“] 
from  added 
Salt  per  1000 


gms .  H20 


AICI3 

Moles  HgCl2 
per  1000  d2^ 

gms .  H20 


LiCl  -CaCl2* 


Moles  HgCl2 
per  1000  d 
gms.  H20 


0.1 
■  2 
•3 
•5 
1 .0 
2.0 
3  -o 
4.0 
5-0 
6.0 

7-0 


0.373 

1 . 081 6 

.471 

1 .1057 

.568 

1 .1293 

•  758 

l .1753 

1 .235 

1 .2864 

2  .196 

1 .4899 

3  -175 

1 .6762 

4.132 

1.8419 

5*044 

1 .9848 

0.376 

1 .0795 

.478 

1  .1026 

•  576 

1  .1256 

•763 

1  .1708 

1  .233 

1 .2790 

2  .188 

1  .4767 

3.162 

1 .6515 

/i-145 

1 .8071 

5*132 

1 .9449 

6.121 

2.0695 

7.111 

2 .1816 

LiCl  -  MCI3*  * 


Moles  HgCl2 
per  1000  d 
gms.  H20 


0.375 

1 .0798 

*475 

l .  1 03  0 

•  572 

1  .1263 

.762 

1 .1714 

1  .231 

1  .2781 

2  .189 

1  .4715 

3  *iS8 

1  .6457 

4*133 

1 .8013 

5  *104 

1 .9418 

*  LiCl:CaCl2  =  2.0013 


**  LiCl:AlCl3  =  2.9990 


0.4  gms.  HgCl2  dissolve  in  100  gms. 


of  ethylene  diamine  at  25°  • 
Isbin  and  Kobe, 


1945  • 


0.2  gms.  HgCl0  dissolve  in  1  cc .  of  sea  water  of  pH  -  8.1  at  25  . 

6  2  Ferry  and  Riley,  1946. 


1  part  of  HgCl2  is  soluble  in  13  parts  of  Isopropyl  alcohol. 

1  part  of  HgCl2  is  soluble  in  3.7  parts  of  C2H5OH  denatured  with  methanol, 
pyridine,  and  mineral  naphtha  (mineralized  methylated  spirit). 

Stout,  1945 


Basic  MERCURIC  CHLORIDE 


SOLUBILITY  OF  BASIC  MERCURIC  CHLORIDE  IN 
HYDROCHLORIC  ACID  SOLUTIONS  AT  250 

(Garrett  and  temley,  1942) 

HC1  concentrations  are  initial  values.  The  solid  phase  was  2HgO'HgCl2. 
Gm.  moles  pef  1000  gms.  H20  Gm.  moles  per  1000  gms.  H20 


✓ -  - \  -  "V 


HC1 

HgO 

HC1 

HgO 

0.0 

0.00114 -(average  of  19 

0 . 01 002 

0.00878 

.00200 

. 0025  determi nat ions ) 

.03003 

.0238 

.00300 

•00325 

.0501 

.0385 

.00500 

•  0049 

.0801 

•  0626 

•00701 

*  00622 

.1008 

.0760 

.00801 

•  00684 

MERCURIC  Cho) ine 

CHLORIDE  (CH3)2NC1C2H4CH-H?C12 

0.4  gms.  are  dissolved  in  100  ml.  of  solution  in  water  at  room  temper¬ 
ature.  (Seaman,  H'tgonet,  and  Leibmann,  1949). 


MERCURIC  IODIDE  HgL 


SOLUBILITY  OF  RED  MERCURIC  IODIDE  IN  WATER  AT  250 


(deBruijn,  1941) 


The  author  approached  equilibrium  from  higher  and  from  lower  tempera- 
5™6QnlfS  det^rn,ined  lhe  amount  of  mercury  in  solution  by  adding  ammon- 

color'i  meter  Tb ^°mpar!ng  the  solution  with  a  standard  solution  in  a 

T  e  result  was  44  mg.  Hgl2  per  liter  of  water  at  25°. 


Hg 


HYDRARGYRUM 
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47-7  mg.  of  red  mercuric  iodide  are  dissolved 
250.  (Biedermann  and  Sillen,  1949). 


in  one  liter  of  water  at 


EQUILIBRIUM  IN  THE  SYSTEM  MERCURIC  IODIDE  -  RUBIDIUM  IODIDE -WATER  AT  340 

(Pernot,  1940) 

The  data  were  given  in  the  form  of  diagrams  only,  from  which  the  fol¬ 
lowing  values  were  read. 


Gms.  Rbl  per  Gms.  Hg^  per 
100  gms .  100  gms. 

Solid 

Gms.  Rbl  per 
100  gms. 

Gms.  Hg^  per 
100  gms . 

Solid 

Sat.  Sol. 

Sat.  Sol. 

Fhase 

Sat.  Sol. 

Sat.  Sol. 

Fhase 

5.0 

4.0  Hgl2-Rbl-H20 

44-7 

43.7 

3  '-5 

10.0 

10.7 

11 

45-5 

44-0 

3:5  +  Rbl 

20.0 

24 .3 

II 

47.0 

40.0 

Rbl 

30.0 

36.3 

11 

Si  .0 

30.0 

II 

40.0 

46 .0 

II 

54-7 

20.0 

II 

41  .0 

47.0  Hg  I. 

,  ‘Rbl  ‘H_0  +  59.0 

10.0 

II 

3I 

igl ‘sRbT 

64 .0 

0,0 

II 

43.0 

44-7 

3  :5 

MERCUROUS 

I0DATE  HgI03 

At  25°, 

6.0  x  10-7  gms . 

HgI0o  are 

dissolved  in 

one  liter 

of  saturated 

aqueous  solution.  (Kryukova,  1939). 

0  MERCURIC  OXIDE  HgO 


SOLUBILITY  OF  YELLOW  MERCURIC  OXIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  250 

(Garrett  and  Lemley,  1942) 


The  authors  found  that  the  compound  2Hg0‘HgCl2  formed  in  solutions  con¬ 
taining  over  0.007  moles  HCl/iooo  gms .  of  H20.  From  0.007  M  to  0.08  M 
the  solubility  is  nearly  constant  (two  phases?),  and  above  this  concen¬ 
tration  of  HC1  the  solubility  increases  rapidly  (solid  phase  2HgO‘HgCl~). 
Since  the  yellow  HgO  changed  to  black  2HgO‘HgCl2,  the  phase  change  could 
be  roughly  followed  by  the  color  changes.  Two  sets  of  data  are  presented 
which  agree  fairly  well  up  to  0.08  M  in  HCl,  but  which  differ  from  each 
other  by  a  nearly  constant  0.05  moles/1000  gms.  H_0  at  higher  concentra¬ 
tions  of  HCl.  The  authors'  data  were  plotted,  and  the  following  values 
read  from  the  average  curves.  In  the  range  above  0.08  M  HCl  the  higher 
set  of  values  are  given  since  they  are  identical  with  the  solubility  of 
2HgO‘HgCl2  when  the  HCl  needed  to  form  the  compound  is  subtracted  from 
the  total  amount  present. 


Gm.  moles  per  1000  gms.  ^0  probable 
x ^ ^  Solid 

HCl  (initial)  HgO  Fhase 


Gm.  moles  per  1000  gms.  f'O  probable 

■ - ^ Solid 

HCl  (initial)  HgO  Phase 


0.001 

o.?>oo8 

.002 

.0013 

.003 

.0017 

.004 

.0022 

.005 

.0027 

.006 

.0031 

.007 

.0036 

.008 

.0041 

.009 

.0047 

.010 

.0052 

Data  for  the  amount  of 
so  given. 


HgO  (Yellow)  0.007-0.09 

11 

"  0.100 

"  .121 

"  .141 

"  .161 

"  .202 

"  .243 

"  .283 

fl 

HCl  remaining  in  solution 


0.0019 

HgO  (Yellow )+ 

2HgO‘HgCl2  (Black) 

.0082 

2HgO‘HgCl2  (Black) 

.0237 

•  0387 

II 

-0545 

II 

.0880 

II 

.1150 

II 

.1410 

II 

after  reaction  is  al- 
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One  liter  of  49.8%  NaOH  (18.8  N)  at  1420  (boiling  point)  dissolves  2.1 
gms.  HgO. 

Ferry  and  Riley  (1946),  calculate  that  0.08  gms.  HgO  dissolve  in  1  cc . 
of  sea  water  of  pH  =  8.1  at  25°. 


MERCUROUS  HYDROXIDE  HgOH 

One  liter  of  a  saturated  solution  in  water  at  25°  contains  5.2  x  10-9 
gms.  HgOH.  (Kryukova,  1939) . 

Oka,  1940  found  the  solubility  of  mercurous  hydroxide  in  water  to  be 
4.2  x  io~7  moles  per  liter. 


MERCURIC  HYDROXIDE  Hg(0H)2 

Oka,  1940  found  the  solubility  of  mercuric  hydroxide  in  water  to  be 
about  4  x  io"3  moles  per  liter. 


PHENYL  MERCURY  HYDROXIDE  HgC6H6 (OH ) 

SOLUBILITY  IN  SODIUM  HYDROXIDE  SOLUTIONS  AT  o° 

(Schramm,  1947) 

Normality  of  NaOH  Gms.  HgC6H6 ( OH )  per  100  cc  . 

o.o  0.52 

•0185  .48 

1  .36 


MERCUROUS  Meta  PHOSPHATE  HgP03 

_  l*ter  a  saturated  solution  in  water  contains  3.5  x  io-?  gms 
HgP03  at  25  .  (Kryukova,  1939). 


MERCUROUS  SULFIDE  Hg2S 


One  liter  of  a  saturated  solution 
gms.  Hg2S.  (Kryukova,  1939). 


in  water  at  25°  contains  2.8  x  io_23 


MERCURIC  SULFIDE  HgS 


SOLUBILITY  IN  WATER  AND  PERCHLORIC  ACID  SOLUTION 

biHtr"rlcT,oCbhe,Uoe3brr0-si,9,,A61  c"lcn,late  the  1  bermodynamic  sol.- 
“*«•  ‘i-.wJ.7o  x  ;„4  Liriir/s  sat 
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MERCUROUS  SULFITE  Hg0SCL 

3  . 

One  liter  of  a  saturated  solution  in  water  at  25°  contains  1.5  x  10-11 
gms.  Hg2S03-  (Kryukova,  1939). 

MERCUROUS  THIOSULFATE  Hg2S203 

One  liter  of  a  saturated  solution  in  water  at  25°  contains  2.2  x  io-1^ 
gms.  Hg2S203-  (Kryukova,  1939) . 


IODINE  I2 


SOLUBILITY  OF  IODINE  IN  HYDRIODIC  ACID  SOLUTIONS  AT  250 

(Powell  and  Campbell,  1947) 


Highly  purified  reagents  were  used,  and  sampling  was  done  in  an  atmos¬ 
phere  of  helium.  The  authors  estimate  their  accuracy  as  1%. 


Original 

Solvent 

Saturated  Solution 

_ /N _ 

Kg •  I2  per 
liter  of 
Solvent 

Kg-  I2  per 
1000  gms . 
of  Solvent 

%  HI 

%  HI 

01 

1—4 

d25 

4 

66.7 

1  .946 

18.1 

72  .85 

3  <28 

5  -22 

2.68 

64 .0 

1  .877 

18.2 

71  -55 

3  -22 

4.72 

2.52 

54  -4 

1  .644 

17-5 

67.8 

- 

3  -47 

2.11 

50 .2 

1  -557 

17.8 

64  .6 

- 

2  .84 

1 .825 

45-9 

1 .486 

18.1 

60.5 

“ 

2  .28 

1 .532 

« 

The  solubility  of  iodine  in  aqueous  HC1  solutions  at  250  ,  35°  >  an^  45° 
is  reported  by  Lee  and  Chen,  1937- 


The  solubility  of  iodine  in  aqueous  HBr  solutions  at  150  and  45°  is 
reported  by  Lee  and  Lee,  1936.  The  solubility  curve  is  linear  in  solu 
tions  containing  up  to  3  M  HBr. 


Tsing-Lien  Chang  (1944* 
and  D20  to  be  103:1  at  25° 
same  temperature. 


found  the  distribution  of  iodine  between  CC14 
,  compared  with  85:1  for  CCl^  and  H20  at  the 


SOLUBILITY  OF  IODINE  IN  ORGANIC  SOLVENTS 

(Benesi  and  Hildebrand,  1948) 


Grams 

Solvent 

Ethylene  Chloride 
Ethylidene  Chloride 
cis-Dichloroethylene 
trans-Dichloroethylene 

Ferf luoro  -  n  -  Heptane 


Data  for  the  solubility  of  iod 
given  by  Nee isi ,  1940- 


per  100  grams  of  Saturated  Solution 


15° 

25° 

35° 

3  -912 

5  -44 

7.39 

- 

3  .826 

5-245 

2  .597 

3  .686 

5-173 

3  .628 

5 .048 

_ 

0.0120 

ne  in  several  non-polar  solvents  are 
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MELTING  POINTS  IN  THE  SYSTEM  PHOSPHORUS  PENTABROMIDE  IOD  NE 

(Kuzmenko  and  Pialkov,  1949) 


Mole  %  Melting 


FBrs 

Point' 

0.0 

113  .2 

4-5 

103  .8 

7-1 

99.0 

10.6 

93  -o 

14  .2 

87.0 

14-9 

85.0 

20.1 

81 .5 

22 .1 

79-5 

26  .2 

71 .0 

Mole  % 

Melting 

FBrs 

point0 

26  .3 

70.9 

28.1 

66.5 

28.6 

65.5 

30.4 

63.0 

33  -2 

56.0 

36.3 

48.0 

37-6 

38.5 

40.5 

32.0 

41 .2 

28.2 

*  Eutectic 


Mole  %  Melting 

FBr5  point0 

45.0  20.2 

49-3  *3  *5 

50.0  13.5* 

50.4  13*5 

53-1  17-5 

57-9  39-0 

65.7  94-0 

69.1  105.0 

72.4  107.0 


Mole  % 

Melting 

FBrs 

point0 

74-7 

109.5 

75-8 

110.1 

78.2 

108.2 

80.2 

110.0 

84  -3 

108.0 

89.0 

11  0.5 

90.0 

109.4 

100.0 

103  -7 

MELTING  FOINTS  OF  IODINE  WITH  PHOSPHORUS  HALIDES 

(Fialkov  and  Kuzmenko,  1949) 


FBr3 

+  Ia 

F2I4 

+  I2 

Mole  % 

Melt ing 

Mole  % 

- \ 

Melting 

Mole  % 

Melting 

Mole  % 

Melting 

FBr3 

point 

FBr3 

point 

V4 

point 

F2I4 

Foint 

0.0 

113  .2 

67.9 

65.4 

0.0 

113  -3 

27.1 

46.5 

12 .6 

103.7 

73  -3 

58.7 

1 .1 

111.5 

31  -5 

38.0 

21 .3 

97  .2 

77.8 

52 .2 

4.7 

1 04  .2 

34-3* 

33.0 

30.0 

93  -5 

81  .7 

45-0 

6  .4 

101 .1 

36.8 

36.1 

37.1 

88.8 

84.6 

36.5 

7.1 

99-0 

39.8 

43-0 

45-2 

85.5 

86.7 

30.0 

8.4 

96.0 

44  .5 

49.0 

50.0 

80.6 

88.7 

26.0 

10.2 

93 .0 

46  .3 

52 .0 

57.2 

74-7 

90.8 

17.5 

12  .3 

87.8 

50.3 

61  .0 

63  -4 

68.4 

96  .2 

“5.0 

14.3 

83-4 

58.5 

79-5 

17.7 

75.0 

65 .0 

9i  -5 

20.1 

69.0 

67  -4 

99-0 

21  .0 

64.5 

*  Eutectic 

rci3 

+  I2 
- \ 

rcl5  +  l2 

Mole  % 

Melt ing 

Mole  % 

Melting 

Mole  % 

Melting 

Mole  % 

- 1 — 

Melt  ing 

rcl3 

Point 

FC1S 

point 

pci5 

Point 

fci5 

Point 

0.0 

113  -1 

0.0 

113  -2 

36.4 

90.0 

52  .9 

118.2 

3  -8 

111 .5 

10.1 

105.0 

39.5 

92 .1 

53 .1 

122 . 0 

12  .1 

108.4 

18.1 

97-5 

44  .5 

101 .5 

57-5 

136 .0 

22 .3 

104.3 

28.4 

82 .0 

47.8 

106.5 

65  .3 

163.0 

33-0 

102  .3 

31.8 

80.5 

50.4 

112.5 

70.0 

187.0 

37.6 

58.8 

102 .1 

102 .1 

33  -9 

79- 5* 

52  .2 

116.5 

74  -0 

198.0 

Eutectic 
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The  surface  tensions  and  densities  of  solutions  of  sulfur,  iodine,  and 
selenium  in  carbon  disulfide  at  120,  170,  and  25°  have  been  accurately 
determined  by  Kapust insky  and  Golutvin,  1947.  The  following  systems 
were  studied:  S  +  CS2 ,  I  +  CS2,  S  +  I  +  CS2 ,  Se  +  I  +  CS2,  S  +  Se  +  CS, 
in  solutions  containing  0-0.05  atoms  of  solute  per  liter. 

Melting  points  in  the  systems  1  +  SbT  and  I  +  Asl2  are  given  by 
Montignie,  1941.  3  3 


Br  IODINE  M0NC9R0M IDE  IBr 

The  viscosities  and  conductivities  in  the  systems  IBr  +  KI  and  IBr  + 
KBr  were  determined  by  Fialkov  and  Goldman,  1941. 

The  conductivities  and  other  physical  properties  in  the  system  IBr  + 
KBr  +  Nitrobenzene  were  determined  by  Fialkov  and  Shor,  1949. 

Cl  IODINE  MONOCHLCR I DE  IC1 

SOLUBILITY  OF  IODINE  MONOCHLORIDE  IN  SOLUTIONS  OF  ACETIC  ACID 
AND  CARBON  TETRECHLORIDE  AND  VICE  VERSA 

(Cornog  and  Olson,  1940) 

IC1  +  CH..C00H  form  a  simple  system.  ICl  +  CC14  form  solid  solutions 
and  the  liquidous  is  "s"  shaped.  A  wholly  metastable  liquid  immisc ibi 1- 
ity  gap  was  also  found. 


ICl  +  ch3cooh  ICl  +  cci4 


t° 

Mole  % 

Sol  id  phase 

X- - 

t° 

Liquid  phase 

Solid  phase 

CH^COOH 

Mole  %  CC14 

Mole  %  CC14 

27.3 

0.0 

ICl 

27.3 

0.0 

26.0 

4-9 

II 

26 .0 

2.0 

25-0 

7.3 

II 

25  .0 

3-9 

23.0 

12  .8 

If 

23 .1 

0.85 

20.0 

17-8 

II 

23.0 

9-4 

19.0 

19.6 

II 

22  .0 

15-1 

17.0 

24 .0 

II 

21  .0 

24  .3 

15-0 

26.7 

II 

20.5 

43  *2 

10.0 

34-3 

II 

20.0 

54-0 

0.1 

42 .1 

II 

19.0 

64  .6 

-18.2 

53  -2 

II 

l8.8 

4.1 

-35.5 

60.0 

ICl  +  CH  COOH 

17-0 

73  -2 

-18.2 

68 .4 

CH^COOH 

15.0 

78.4 

0.1 

82  .2 

^  II 

10.2 

— 

15-3 

10.2 

91  .3 

II 

10.0 

85  .2 

16.4 

100.0 

II 

0.1 

90.7 

29.3 

0.0 

90.7 

-8.0 

93-2 

38.5 

-15-7 

95  -3 

-25.5 

98.7  Eutectic 

-26 .4 

98.2 

Upper  Liquid 

Lower  Liquid 

Layer 

Layer 

0.0 

76.2 

i5-3l  Meta- 

10.0 

65 .6 

2  9.5jstable 
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Melting  point  data  are  given  for  the  following: 


ICl  +  Pyridine  (Fialkov  and  Muzyka,  1948) 
ICl  +  CgHsC0NH2  (Fialkov  and  Muzyka,  1949* 

The  following  systems  have  been  studied: 


ICl  +  I  Conductivity 


ICl  +  AlBr 
ICl  +  KBr 
ICl  +  KI 
ICl  +  KC1 
ICl  +  A  lCl^- 

IC  1  +  c6h,no2 

ICl  +  C$fl$N02  +  KC1 
IClf  C6H  NO  +  A1C1 


and 

II 

and 

II 

and 

II 

II 


Fialkov  and  Goldman  (1941) 

II  II  H  M 

Viscosity 

II  II  II  II  II 

Density  Fialkov  and  Shor  (1949a) 

II  II  II  II  II 

Transport  numbers  '[Fialkov  and 

"  "  [Kazanskaya 

"  "  >  ( 1 948 ) 


INDIUM  BROMIDE  InBr3 


SOLUBILITY  IN  WATER 

(Ensslin,  Ziemeck,  and  Schaepdryver,  1947) 


Gms .  InBr3 

Density  ^ 

Solid 

Gms 

.  InBr 

Solid 

t° 

per  100  gms . 
Sat.  Sol. 

phase 

t°  per  1 00  gms 
Sat.  Sol. 

Density  ^ 

phase 

0 

71 .26 

2.3815 

InBr  *5H  0  25. 5 

85 .10 

2.8399 

InBr.,  *2H«0 

2 

71 .66 

2  .3880 

II 

29 

85 .19 

2 .8562 

3  11  z 

4 

72.53 

2  .3977 

29.5 

85.35 

2 .8569 

II 

14 

74-51 

2  .4636 

II 

34-5 

85  .19 

2 .8734 

InBr_ 

16 

75  -62 

2 .4770 

II 

40 

85.53 

2 .8742 

11  3 

18 

76.71 

2.5550 

II 

50 

85.75 

2.8988 

It 

19 

79-94 

2 .6145 

II 

60 

86 .09 

2 .9026 

11 

20 

80.55 

2.6715 

II 

70 

86 .49 

2 .9027 

11 

22 

84.64 

2 .8362 

? 

100 

87  .48 

2.8932 

II 

22 

23 

85  .26 

85.13 

2 .8340 
2.8348 

InBr,  -2fLO 

J  II  ^ 

105 

87.91 

2 .8991 

II 

SOLUBILITY  OF  INDIUM  BROMIDE  IN  HYDROBROMIC  ACID  SOLUTIONS  AT  240 


(Ensslin  and 

Dreyer,  1942) 

per  100 

gms .  Sat .  Sol 

. 

InBr3 

Dens  ity 

Solid  phase 

HBr 

84  .27 

0.0 

2.836 

InBr 

73-6 

10.9 

2.786 

11  3 

71  .8 

12.5 

2 .716 

II 

Br 


In 
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Br 


SOLUBILITY  CF  INDIUM  BROMIDE  IN  ORGANIC  SOLVENTS  AT  20° 

(Ensslin  and  Lessm&nn,  1947) 


Gms.  InBr3 

Gms.  InBr3 

Solvent 

per  100  gms  . 

Density 

Solvent 

per  100  gms . 

Density 

Sat .  Sol • 

Sat.  Sol'. 

Benzene 

0  .48 

0.883 

Chlorof  orm 

3.10 

1 .497 

1 , 2 Dichlorethylene  2.31 

1  .269 

Methyl  Alcohol 

74  .08 

2 .014 

Ethylene  Glycol 

61  .59 

2 .137 

Ethyl  Alcohol 

73.31 

2  .215 

Glycerin 

7.00 

1 .205 

Amyl  Alcohol 

49-37 

1  -352 

Ethyl  Acetate 

60.00 

1  .680 

Acetone 

72.33 

1 .902 

Amyl  Acetate 

56.16 

1  .550 

Ether 

71  .44 

1 .807 

Not  soluble  in  petroleum  ether  or  carbon  tetrachloride. 

too  gms .  of  a  saturated  solution  of  indium  bromide  in  alcohol  contains 
163.9  gms.  LnBr^  at  20°  Idensity  =  2.2151).  The  solid  phase  is  InBr^. 

Ensslin  and  Dreyer,  1942 

EQUILIBRIUM  IN  SOLUTIONS  OF  INDIUM  BROMIDE  AND  OTHER  BROMIDES 

(Ensslin,  Ziemeek,  and  Scbaepdryver,  1947) 


The  authors  orepared  various  solutions  and  evaporated  them  at  room 
temperature  over  phosphorous  pentoxide.  The  crystals  were  separated 
from  their  saturated  solutions,  and  both  were  analyzed. 


Gms.  InBr3 
rer  100  cc 
Sat.  Sol. 


Gne.  Added 
Salt  per 
100  cc 


Sat.  Sol. 


Solid  phase 


Gms.  InBr3 

ter  100  cc 
Sat.  Sol. 


With  Magnesium  Bromide  W 


165.3 

31  -1 

MgRr  ’2lnBr  -7H20 

184  .4 

155-1 

37-8 

180 .1 

92 .7 

61  .1 

MgBr  'InBr  '7H20 

80.3 

85.9 

62.8 

II  J 

76.9 

77.8 

65.9 

It 

61 .8 

76 .6 

67  -4 

II 

53  -4 

63 .9 

74.7 

MgBr  '6H20 

47-3 

44-9 

83.O 

II 

39-8 

29.0 


With  Strontium  Bromide  26.4 


Gms.  Added 

Salt  per  Solid  phase 
100  cc 
Sat.  Sol. 

it h  Calcium  Bromide 

17.0  CaBr  ‘2lnBr  '8H20 

^  11  Q 

20.0 

58.0  CaBr  ‘InBr  -8H20 

76.5 

78.0 

82  .2 

83.4  3CaBr  ‘2lnBr  -23H20 
85.3 

90.8  2CaBr  'InBr  -i4H20 
93-8 


179.5 

14.1 

SrBr2 '2lnBr3 '9H20 

165.3 

28 .2 

II  J 

162  .5 

29-4 

II 

71  -7 

159.1 

29.5 

II 

59-3 

149.8 

37-8 

II 

14  -2 

141  -2 

40.1 

f40.o 

42.4 

SrBr2  -InBr  ‘ioH^ 

126.0 

45-7 

II 

124.8 

47.2 

2SrBr2 • InBr  -i6H20 

1  76 

105  -3 

SrBr^aq  . 

243 

With  Zinc 

Bromide 

102  .9 

127.8 

3ZnBr2 ^InB^  -i4H20 

87.7 

140.2 

64 .9 

164.6 

56  .2 

175-0 

3ZnBr2 • InBr3 "4H20 

There 

are  no  double  salts  formed  in 

the 

With  Lithium  Bromide 

65.1  3LiBr'InBr  -8H20 

73-8 

93  -9 

With  Thallium  Bromide 

0.42  TlBr’InBr  -3H20 

II  J 

0.52 


system  InBr3 +  BaBr2 +  H20 
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INDIUM  OXINE  InlC9H6N0)3 

The  solubility  product  K  =  [In+3]  [CgH^NO  ]3  at  180  is  K  =  2  x  10  37  • 

One  liter  of  a  saturated  solution  of  In (C^H^NO >3  in  chloroform  at  180 
contains  0.24  moles.  -  LaCroix,  1947. 


INDIUM  CHLORIDE  InCL 


Cl 


SOLUBILITY  OF  INDIUM  CHLORIDE  IN  WATER 

(Bnsslin,  Ziemeck,  and  Schaepdryver,  19471 


t° 

Gms.  InCl-  per  100 
gms.  Sat.  Sol. 

Density  2Q 

Solid  phase 

2 

62  .so 

1 .8500 

InCl  -4H_0 

14-5 

65  .44 

1 .9420 

Li  * 

22 

66'.  11 

1 .9736 

II 

24 

67 .92 

2 .01 92 

II 

26 

69.62 

2.0333 

II 

31 

71 .12 

2 . 0828 

II 

35 

73-07 

2 .1166 

It 

30.5 

69.85 

2 .0592 

InCl  -3H-0 

41 

7i  .7 

2.085 

Li 

51 

73  -31 

2 .1 702 

II 

60 

75-34 

2  .2000 

II 

70 

77-71 

2  .2278 

II 

75 

78.3 

2.233 

II 

80 

78.87  . 

2.2506 

InCl-  -2.5H-0 

J  n  * 

81 

78.79 

2  .2549 

85 

79.23 

2  .2603 

II 

90 

79.50 

2 .2662 

II 

94 

80 .27 

2 .2768 

II 

98 

80.74 

2 .2834 

II 

105 

81  -33 

2.2935 

InCl- -2Ho0 

110 

81 .35 

2  .2942 

3i,  2 

ll8 

81 .68 

2.3069 

II 

At  22°, 
>C13  (dei 

100  gms.  of  a  saturated 

solution  in 

water 

contain  64.7  gms. 

nsity  =  1.960;  Solid  phase  InCl,  ^H-O.) 

j  z 

At  22°, 

100  gms.  of  a  saturated 

solution  in 

absolute  ethanol  contain 

!  .2  gms . 

InCl3  (density  =  i .400; 

Solid  phase 

InCl3) 

. 

At  22°  , 
>CL. 

100  gms.  of  a  saturated 

solution  in 

3%  HC1 

contain  59.5  gms . 

(Ensslin  and  Dreyer,  1942) 

EQUILIBRIUM  IN  SOLUTIONS  OF  INDIUM  CHLORIDE  WITH  OTHER  CHLORIDES 

nss  in,  Ziemeck,  and  Schaepdryver,  1947) 

^  ?r  evaporu ed 

,Tm  ,he  solutions,  ana  both'were  analysed!  ""  Sepirate<1 


In 
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Cl 


Gms .  InCl3  per 
100  cc  Sat.  Sol. 


131 .8 

112.0 

109.0 

73  .4 

64.6 
53-0 

51 .6 
50.1 


Gms .  Added  Salt  per 

100  cc  Sat.  Sol.  Soli.d  Fhase 

With  Magnesium  Chloride 


13.3 

MgCl2-2InCl  -ioH20 

18.0 

22 .7 

36.4 

MgCl2‘InCl--7H,0 

Z  n  3  2 

38.0 

II 

43-1 

2MgCl2-InCl  -2H20 

44-0 

46.9 

II 

With  Calcium  Chloride 


143-9 

8.4 

InCL,  '4H20 

135.3 

10.8 

CaCl  -2lnCl  -12IL0 

127.6 

13.6 

3CaCl-4lnCV3oH20 
CaCl_ ‘ InCl,  8H_0 

93  -4 

30.6 

64-3 

45  -8 

54-3 

54-5 

II 

42  .4 

60.1 

II 

36  .2 

67.3 

It 

With  Strontium 

Chloride 

134.9 

19.2 

SrCl  -2InCl  -8H  0 

110.6 

25.8 

SrCl  -InCl^iLO 

104.5 

26.5 

104.0 

28.0 

II 

96.3 

28.9 

II 

74-6 

36.7 

II 

74-2 

37.1 

SrCl2-6H20 

With  Lithium  Chloride 

133  -3 

14.9 

Hydrated  LiCl 

Solid  Solution  InCl “ 

126.0 

15.3 

114.5 

17.9 

It 

106.9 

16.1 

101  .4 

22  .7 

100.6 

23  .6 

3LiCl-InCl  -9H20 

89.8 

18.9 

24-9 

46.7 

20.0 

51-7 

12 .9 

55-7 

9-6 

58.6 

LiCl 

8.7 

58.4 

With  Zinc  Chloride 


54-9 

48.2 


ZnCl  '-2lnCl  -8H20 
2ZnCl2-InCl3-5H20 


The  compound  InCl_ ‘TlCl -3H20  is  formed  with  Thallium  Chloride,  and  no 

double  salts  are  formed  in  de  system  InC^  +  BaCl2  +  H20.  The  compound 

iLiCl ‘ In  S„  was  prepared  from  solutions  of  the  salts. 

°  2  3 
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SOLUBILITY  OF  INDIUM  CHLORIDE  IN  ORGANIC  SOLVENTS  AT  20° 

(Bnsslin  and  Lessmann,  1947) 


Gms .  I nC 13 

Gms.  InCl3 

Solvent 

per  100  gms. 

Density 

Solvent 

per  100  gms. 

De  ns i t  y 

Sat.  Sol. 

Sat.  Sol. 

Chloroform 

1 .52 

1  .517 

Glycerin 

1  -57 

1 .220 

Methyl  Alcohol 

51.16 

1 .406 

Ethyl  Acetate 

38.25 

1 .247 

Ethyl  Alcohol 

36.20 

1.16 

Amyl  Acetate 

26 .20 

1  .084 

Amyl  Alcohol 

23 .02 

0.996 

Acetone 

37.97 

1 .142 

Ethylene  Glycol 

25.17 

1  -495 

Ether 

35.i8 

0.967 

Not  soluble  in  petroleum  ether , -benzene ,  1,2  dichlorethylene ,  or  carbon 
tetrachloride . 


Melting  points  in  the  systems  InCl3  +  AgCl,  InCl3  +  CdCl^.  InCl3  +  NaCl, 
InCl3+  FbCl2,  and  InCU  +  ZnCl2  are  given  by  Vovkogon  and  Fialkov,  (1945). 

INDIUM  Cobalt  Hexammine  CHLORIDE  [Co(NH3 InClg  Cl 

[Co(NH3)6]InCl6 

One  liter  of  saturated  solution  in  water  at  20°  contains  10.1  gms. 

"  "  "  "  "  "  s%  NIL  Cl  "  "  0.11  "  " 

"  "  "  "  "  5%  HC1  "  "  "  0.067  " 

-  Ensslin  and  Dreyer,  1942 


INDIUM  FLUORIDE  InF? 


SOLUBILITY  IN  WATER 

.  ^  22°  ’  7*®3  gms.  InF3  are  contained  in  100  gms.  of  saturated  solution 
in  water  (density  =  1.070:  solid  phase  InF3 -3H_0) (Ensslin  and  Dreyer, 

1 942 )  .  3  2  J  ’ 

t.^  2.5°  ’  ®'64  ?f  InF3  are  contained  in  100  ml.  of  saturated  solu¬ 

tion  in  water.  (Thiel,  1904). 


SOLUBILITY  OF  INDIUM  FLUORIDE  IN  ORGANIC  SOLVENTS  AT  20° 


(Ensslin  and 

Lessmann,  1947) 

Solvent 

Gms .  InF3 
Per  100  gms 
Sat.  Sol. 

•  Density 

Solvent 

Gms .  InF? 
Per  100  gm 
Sat.  Sol. 

s  .  Density 

Methyl  Alcohol 
Ethyl  Alcohol 
Amyl  Alcohol 
Ethylene  Glycol 

0.89 
•  02 

.006 

•27 

0.813 

•  825 

•  810 

1  -IS 

Glycerin 

Ethyl  Acetate 
Amyl  Acetate 
Acetone 

0.03 

•  02 

•  005 
Trace 

1 .223 
0.914 
0.870 

Not  soluble  in  petroleum 
lfle>  i,  2  dichlorethylene, 

ether,  benzene,  chlorof 
or  ether . 

orm,  carbon 

tetrachlor- 

IDIUM 
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UM  Sodium  FLUORIDE  Na3InF6 


,  ^  .  loo.gms.  of  a  saturated  solution  in  water  contain 
Lnl* 6  density  -  1.0175)  (Ensslin  and  Dreyer,  1942). 


b.33  gms. 


UM  IODIDE  Ini 


SOLUBILITY  OF  INDIUM  IODIDE  IN  WATER 


( Boss lin,  Ziemeck,  and 

ie  solid  phase  was  anhydrous  Ini 
1  smooth  curve. 

0  Gms.  Ini  per 

100  gms.  Sat.  Sol.  Density 


92.31  3-4492 

•5  92.35  3-4503 

92.40  3.4522 

92.91  3.4620 

>  93-51  3-4687 


Schaepdryver,  1947) 

throughout.  The  results  do  not  lie 


Gms.  In  I  per 
100  gms.  Sat.  Sol.  Density 


40 

94  .23 

3.4809 

51 

94  .24 

3  .4982 

6i 

94  .48 

3 -5064 

69 

94.8l 

3 -5273 

70 

95  .29 

3 -5299 

SOLUBILITY  OF  INDIUM  IODIDE  IN  HYDRIODIC  ACID  SOLUTIONS 
(Temperature  not  Given) 

(Ensslin  and  Dreyer,  1942) 


Gms.  per  ioo  gms.  Sat.  Sol. 


'  lnl3 

A  N 

HI 

Dens  ity 

Solid  phase 

91 .6 

0 

3  .438 

InI3 

87  .2 

2 .1 

3  .398 

ti  J 

80.6 

4-7 

3 .026 

tl 

SOLUBILITY 

OF  INDIUM  IODIDE  IN  ORGANIC 

(Ensslin  and  Lessmann,  1947) 

SOLVENTS  AT 

Gms.  In  I 


Solvent  per  ioo  g$s . 

Sat .  Sol . 

.  Density 

oleum  Ether 

0.41 

0.723 

ene 

6 .27 

0.929 

rof orm 

8.98 

1  .558 

on  TeTrach lor ide- Decomposes 
Dichlorethy- 

lene 

5  -33 

1  -313 

yl  Alcohol 

86 .64 

2 .706 

1  Alcohol 

84-37 

2 .687 

Solvent 

Gms.  Ini 
per  100  gms 

.  Density 

Amyl  Alcohol 

Sat.  Sol. 

58.29 

1 .566 

Ethylene  Glycol 

72.77 

2  .4603 

Glycerin 

10.85 

i  -249 

Ethyl  Acetate 

78.35 

2  -351 

Amyl  Acetate 

73  -75 

2.096 

Acetone 

74-94 

2  .288 

Et  her 

85.50 

2  .248 
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EQUILIBRIUM  IN  SOLUTIONS  OF  INDIUM  IODIDE  AND  OTHER  IODIDES 

(Bnaslin,  Ziemeck,  and  Schaepdryver,  1947) 


The  authors  prepared  various  solutions  and  evaporated  them  at  rooi 
temperature  over  phosphorous  pentoxide.  The  crystals  were  separatee 
from  their  saturated  solutions  and  both  were  analyzed. 


Gms .  InT  Gms .  Added 
peri oo cc  Salt  per  100 
Sat.  Sol.  cc  Sat.  Sol. 


Solid 

phase 


Gms.  Ini  Gms.  Added 
per  i oo  cc  Salt  per  ioo 
Sat.  Sol.  cc  Sat .Sol. 


Solid 

phase 


With  Magnesium  Iodide 


With  Calcium  Iodide 


81 .6 

68.6 

Mgl  *2lnl  ,iiH20 

124.3 

69.7 

Cal2 • Ini  * i 

70.8 

75-0 

3MgI2-4l"I,26H20 

22  .5 

107.1 

II 

22  .5 

89.0 

Mgl  'Inn-6H20 

10.9 

112  .2 

2CaI  *3 In I  •] 

20.0 

96 .1 

It  3 

3  .8 

117.9 

Cal2-Inl  *61 

11 .4 

107.1 

II 

3  -2 

124.7 

Cal2  "ac 

9.7 

106 .4 

Mgl  -6H.0 

1  .6 

131  -5 

II 

6.4 

107.5 

II 

5-1 

113  .8 

II 

With  Barium  Iodide 

3-4 

116.7 

230.1 

22  .3 

InI3 

With  Strontium  Iodide 

193  .0 

34-2 

Bal  ‘2lnl  •] 

188.7 

40.4 

120.9 

74-8 

Srl2-Inl_ -ioH20 

174-0 

48.0 

Bal  'InT  •« 

102  .3 

79-3 

It  ^  ^ 

100.0 

81 .2 

II  ^ 

95-0 

80.6 

II 

134  -3 

71  .2 

Bal2aq 

93  -2 

81 .0 

II 

132.6 

73  -2 

II 

59-1 

96 .2 

II 

13-0 

115.7 

II 

With  Zinc  Iodide 

9.5 

118.8 

2SrI  -Ini  -i8H,0 

8.9 

128.7 

Srl2lq.  2 

99.3 

113.3 

2ZnI  "3lnl  “i 

63  .0 

168.9 

11^ 

With  Lithium  Iodide 

39.7 

180.6 

ZnI2-3InI 

II  ^ 

33-5 

191  .3 

123.0 

48.2 

LiMnI  -4H_0 

23.9 

208.0 

II 

60.9 

68.7 

„  O 

28.5 

218.7 

ZnT  -ac 

12.5 

90.6 

II 

26  .4 

221 .8 

2 

11 

With  Thalli 

urn  Iodide 

10.3 

0.1 

TlI-2InI  -3H,0 

28.0 

0.61 

„  3  J  2 

INDIUM 

IODATE  In (10, ), 

SOLUBILITY  OF  INDIUM  IODATE  IN  NITRIC  ACID  SOLUTIONS  AT  20° 


(Ross  1  in, 

1942-8) 

Gms.  HNO 
per  Liter 
of  Sat .  Sol. 

Gms.  IntIO-.) 
per  Liter 

Sat.  Sol. 

Dens  ity 

Gms.  HNO 
per  Liter 
of  Sat.  Sol. 

Gms.  In  ( 10  ) 
per  Liter  of 
Sat.  Sol. 

Densi 

0.0 

84 

142 

278 

0.53 

7.80 

10.90 

1  r*  aa 

1  .000 

1 .048 

1  .080 

3  76 

515 

704 

14.69 

11.10 

6.02 

1  .2C 

1 .2; 

1  .-30 

In 
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10 


INDIUM  per  I0DATE  InlO, 


Ensslin,  Ziemeck,  and  Schaepdryver,  1947  report  the  preparation  of  the 
following  compounds': 


OH 


Gms.  per  100 

gms.  Saturated  Solution 

x - 

- - 

Density 

Solid  phase 

InI05 

InlN03)3 

hno3 

2 .75 

3  -02 

36.7 

1  .413 

3lnI05 • In (OH  L 

6.80 

6  .25 

29.9 

1 .391 

0.85 

27  -3 

36.5 

1 .600 

3lnI0e-HI0 

l  .I3gln 

23 -3gI04 

io.4gS04 

1 -375 

4InI05-Inl0H)3t5H20 

INDIUM  HYDROXIDE  In (OH  >3 

SOLUBILITY 

IN  WATER 

(Moeller, 

1941) 

From  titrations  of  indium  sulfate, 

nitrate  , 

and  chloride  solutions 

with  sodium, 

potassium , 

and  ammonium 

hydroxide 

solutions,  the  following 

results  were 

obtained . 

Gm . 

moles  I n ( OH ) 3 

t° 

Ksp 

per  liter 

1 0 

0.04  x  10  32 

1.1  x  10-9 

25 

.7  x  10-32 

2.3  x  10-9 

40 

2.4  xi o"32 

3 .0  x  10-9 

The  salts  were  all  assumed  to  be  100%  dissociated,  and  slightly  lar- 
ger  values  were  obtained  fro.  Ind3  solutions  than  fro.  the  other  two 

salts . 

Oka,  1940  found  the  solubility  of  indium  hydroxide  in  water  to  be 
2.2  x  10-9  moles  per  liter. 


INDIUM  SULFIDE  In2S3 

Ensslin,  Ziemeck,  and  Schaepdryver,  1947  report  the  preparation  of  the 
following  compounds: 

NaInS2',H20  from  a  saturated  solution  containing.  3.7  gus .  Na2S 
0.84  gms .  In2S3  Per  100  cc . 

NaInS2'3H20  Iron,  a  more  concentrated  solution. 

KIhS2  ,«20  from  a  saturated  solution  containing  o.ab  g  '"A  *  /°° 
LiInS2-U0H-,H20  fro.  a  saturated  solution  containing  s.7  g«  •  I»A 

P  ,LiInS2-4li0H;LiCl'ioH20  >'"  •  solution  containing  1.8  g 

'“ui^-liOB-aUcI  frVa  saturated  solution  containing  0.55  g  1*,V 

4°3liClf2tCfPO»5aB—  :«■  containing  0.0,8  gms.  1»2S3  and 

from  a  saturated  solution  containing  a.7  g 
BaCl2  and  2.2  g  BaS  m  100  cc . 
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INDIUM  SULFATE  In2 (SO^ )3 

SOLUBILITY  OF  INDIUM  SULFATE  IN  SULFURIC  ACID  SOLUTIONS 

(Ensslin,  Lessman,  and  Ziemeck,  1947) 

Each  solution  was  analyzed  for  indium  and  for  sulfate,  and  the  amount 
of  sulfuric  acid  present  was  calculated  from  the  amount  of  sulfate  in 
excess  of  that  required  to  form  In2  ISO^  )3 .  In  neutral  or  very  weakly, 
acid  solutions,  the  solid  phase  is  the  basic  salt  2ln  (OH  )S04  ‘SH20. 


Gms.  H2S04  per 
100  gms  .  Sat .  Sol. 

Gms.  In2(SO„ 

1 00  gms  .  Sat 

)  per 
.Sol. 

Density 

Solid  phase 

Results  at 

20° 

3  -6 

51 .19 

1  .754 

In2(S01 

4.  >3  "  1  oH2° 

6.6 

45.05 

1 .678 

7-5 

43.95 

1 .657 

It 

9-4 

41 .88 

1 .642 

It 

10.3 

40.81 

1 .637 

It 

13  -7 

36.53 

1  .620 

It 

15-3 

34-70 

1 .598 

It 

20.2 

30.44 

1  .551 

It 

21 .0 

29.77 

1  -545 

It 

24  .3 

26.38 

1 .524 

II 

25-3 

24 .80 

1 .521 

II 

27.8 

21.92 

1 .516 

In2(S04 

)  •ioH20  + 

28 .2 

30.8 

21 .58 
18.94 

1  .512 

1  .480 

Jn2  «S°4  >3 ■ 

iVsoJ>3 

•H2S0-7H20 

•h2so4-7h2o 

II  H  ^ 

33  -2 

15.47 

1  -453 

II 

37-8 

11  -39 

1  .446 

It 

41  .3 

6.51 

1  .424 

II 

46.6 

3  .52 

1  .400 

It 

49-7 

1  -75 

1  .417 

It 

51.7 

0.85 

l  -435 

II 

53  -4 

0.75 

1  .444 

It 

54-9 

0.55 

1  -450 

II 

90  .2 

0.061 

1  .820 

It 

4.15 

53  -44 

5.9 

51  .64 

7.5 

49.38 

8.5 

47.8i 

9.6 

46  .27 

10.5 

45 .84 

12  .2 

42 .84 

14.1 

40.59 

15.1 

39.24 

17.0 

36.53 

1 0 . 7 

34 .05 

20.5 

32  .20 

21  .3 

30.67 

23.4 

27.51 

26 . 9 

23  .22 

29.9 

20.55 

32.0 

18.24 

33  .6 

15.60 

36.6 

12 .11 

Results  at  qo° 

i  -735 
l  .720 

l  .693 

1  .690 
1  .680 
1  .678 
1  .660 
1  .631 
1  .621 
1  .614 
1  .604 
l  .580 
l  .562 
1  -555 
l  .510 

1  .492 
l  .486 
1  .466 
l  -433 


In2(S04)3-ioH20 


II 

It 


II 

II 

II 

II 

It 

It 

It 

It 

It 


It 


SO 


In 
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Gms .  H2S04 

Gms.  In2(S04 

>3 

per  100  gins  . 

per  100  gms 

.  Density 

Solid  phase 

Sat.  Sol. 

Sat.  Sol. 

Results  at 

40°  Cont  . 

37.2 

10.85 

1  .429 

In2  (SO,  L  -6H20+  In  (S04  L  -ILSO,  * 7H-O 
rn2iso4)3-H2so;-7H2o 

41 .0 

42  .6 

9.02 

7.46 

1 .422 

1 .422 

44-7 

5-86 

1 .407 

II 

46 .6 

3 .95 

1  .417 

II 

50.8 

1  .80 

1  .417 

II 

53  -7 

0.74 

1 .450 

II 

57.0 

0.36 

1 .476 

II 

62  .2 

0.21 

1  -533 

II 

Results  at 

6o° 

2.9 

54.80 

1 .772 

In2lSO  I  *6H20 

2 .8 

54.12 

1 .769 

|l  O 

5-2 

51  .87 

1 .740 

II 

9-5 

46 .23 

1 .678 

II 

10.6 

44  -S6 

1 .667 

II 

11 .8 

43  -97 

1 .655 

II 

13  -o 

41  -27 

1 .650 

II 

14 .2 

39-24 

1 .645 

II 

16.6 

36.31 

1 .610 

II 

18.4 

34.05 

1 .587 

II 

22 .5 

28.86 

1  -533 

II 

27  .5 

22  .26 

1 .490 

30.6 

18.42 

1 .456 

II 

33  -8 

l6  .32 

1  -451 

II 

36.7 

12 .65 

1 .426 

II 

38.7 

8.24 

1 .417 

43  *5 

6.72 

1 .410 

50.6 

2 .86 

1 .420 

52 . 8 

2 .05 

1 .432 

In2(S04)3-H2S04-7H20 

54-4 

1  .62 

1  .447 

60.6 

0.6l 

1  .513 

68.0 

0.37 

1 .598 

II 

84.4 

0.13 

1 .780 

Ir  IRIDIUM  Ir 

Noddack,  Noddack,  and  Bohnstedt 
concentrated  in  the  iron  phase  in 
temperature  of  the  system. 


(1940)  found  that  metallic  iridium  was 
the  system  Fe  +  FeS  at  the  eutectic 


K  POTASSIUM  K 


The  eutectic  temperature  of  the  system  K  -  NH^  is  -157  •  (Birch  and 
MacDonald,  1947)- 


Cubicciotti  (i949>  studied  the  system  K  “  KI  -  NIL  at  -31 
layers  are  formed  and  K  and  KI  are  miscible  in  all  proport 
the  mole  fraction  of  NIL  is  greater  than  0.95 • 


.  Two  liquid 
ions  only  when 


Rinck,  1932  studied  the  reactions  K  +  Na iF 
KCl  +  Na,  K  +  NaBr  ^=iKBr  +  Na,  and  K  +  Nal  ^ — 
NaOH  =5=*  KOH  +  Na  at  8oo° . 


KF  +  Na,  K  +  NaCl5f=^' 

:  KI  +  Na  at  900°  and  K  + 
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POTASSIUM  TETRABORATE  K2B40? 

Melting  points  in  the  systems  K2B407  +  Na_B40?,  K2B4CL  +  K2F2 ,  K2B407  + 
KCl  and  in  the  quaternary  systems  K2B40?  +  Na2F2  and  K2B407  +  Na2Cl2 
were  determined  by  Bergman  and  Nikonova,  1942. 

The  specific  volume  of  each  component  in  the  system  K2B40?  +  B203  was 
determined  by  Leontjewa,  1937- 


POTASSIUM  BROMIDE  KBr 


Br 


SOLUBILITY  OF  POTASSIUM  BROMIDE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Eddy  and  Menzies,  1940) 

Small  closed  vessels  containing  about  one  gram  of  solvent  were  used  , 
and  the  D20  had  a  purity  of  99.4%,  determined  from  its  freezing  point. 
Including  corrections  for  the  volume  of  water  in  the  vapor  phase,  the  au¬ 
thors  estimate  the  accuracy  of  each  determination  at  1%.  The  experimen¬ 
tal  results  were  plotted,  and  the  authors  read  the  following  rounded  val¬ 
ues  from  the  curve.  The  original  data  are  given  as  moles  of  salt  per 
55.51  moles  of  solvent. 


t° 


Gms .  KBr  per  1 00  gms  . 


t° 


Gms.  KBr  per  100  gms. 


X 


h2o 

D20 

h2o 

D20 

0 

52.8 

38.8 

90 

100.0 

84 .7 

5 

56.0 

42  .5 

95 

1 02 .4 

86.8 

10 

59.1 

45-8 

100 

104.8 

89.0 

IS 

62  .2 

48.9 

105 

107 .2 

91 .1 

20 

65  .2 

51.8 

110 

109.6 

93  -2 

25 

68.0 

54-6 

115 

111 .9 

95-4 

30 

70.7 

57*3 

120 

114.3 

97-5 

35 

.73  -3 

59.8 

125 

116.7 

99.6 

40 

76.0 

62  .4 

130 

119.1 

101 .8 

45 

78.4 

64 .8 

135 

121 .5 

103  .9 

50 

80.9 

67 .1 

140 

123.9 

106.1 

55 

83  -4 

69.4 

145 

126 .2 

108.3 

6o 

85.8 

71 .6 

150 

128.6 

110.4 

65 

88.2 

73  .8 

155 

131  .0 

112  .6 

70 

90.5 

76 .1 

160 

133 .4 

114.7 

75 

Q  « 

92.9 

78.3 

165 

135.8 

116.9 

00 

85 

95.3 

97.7 

80.4 

82  .5 

170 

138.1 

119.0 

EQUILIBRIUM 

IN  THE  SYSTEM  POTASSIUM  BROMIDE  -  POTASSIUM 

CHLORIDE  -  WATER  AT  25° 


(Platt  and  Burkhardt,  1944) 


The  data,  indicating  a  continuous  solid 
agree  with  those  of  previous  authors  (Vol. 


solution  between  the  salts 
I.  P-  688). 


K 
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Moles  KBr 

Moles  per 

Moles  KBr 

Moles  KBr 

Moles  f^O  per 

Moles  KBr 

per  100  moles 

mole  of 

per  100  moles 

per  100  moles 

mole  of 

per  100  moles 

Dissolved 

Dissolved 

of 

Dissolved 

Dissolved 

of 

Salts 

Salts 

Solid  phase 

Salts 

Salts 

Solid  phase 

0.0 

11  .40 

0.0 

66 .2 

8.95 

67.8 

23  .4 

10.47 

6.8 

74. S 

9.08 

80.0 

43-3 

9.70 

18.3 

82  .4 

9.31 

88.5 

49-6 

9.26 

28.4 

91 .8 

9,46 

95-7 

60.0 

9-12 

53-8 

100.0 

9.63 

100.0 

SOLUBILITY  OF  POTASSIUM  BROMIDE  IN  POTASSIUM  CHLORIDE 
SOLUTIONS  AND  VICE  VERSA 

(Bergman  and  Vlassov,  1942) 

The  eutectic  point  of  the  system  KBr  +  KCl  +  H20  occurs  at  -13. 40, 

6.6%  KCl,  25.6%  KBr.  KCl  +  KBr  exhibit  two  forms  of  solid  solutions, 
oc  and  /3  ,  and  the  transition  temperature  ranges  from  13. 50  to  27°  de¬ 
pending  on  the  composition  of  the  solid.  The  minimum  temperature  occurs 
in  solutions  containing  60%  KBr.  (  oc?=± ft  KCl  at  -27°,  KBr  at 

+  20°  )  . 


Gms .  KBr  per 

Gms .  KCl  per 

t° 

1 00  gms . 

1 00  gms . 

Sat.  Sol. 

Sat.  Sol. 

-10 

*0.0 

19.0 

*8.8 

12  .4 

*19*0 

5-0 

*26.6 

0.0 

"5 

*0.0 

12 

*9.6 

4  -3 

*16.0 

0.0 

-10 

0.0 

20.2 

8 .4 

15-8 

17-8 

11.0 

26 .5 

4.9 

31  -4 

0.0 

-5 

0.0 

20.8 

8.3 

16.6 

17.6 

11.7 

26 .3 

5.8 

31  -7 

l  -3 

32.8 

0.0 

0 

0.0 

21  .8 

8.3 

17.6 

17 .4 

12  .6 

26 .0 

7.1 

31  *2 

2.7 

34-0 

0.0 

5 

0.0 

25.6 

8  .2 

18.4 

16.2 

13  -6 

25 .7 

8.2 

30.7 

4.2 

35  -2 

0.0 

Gms .  KBr  per 

Gms.  KCl  per 

100  gms. 

100  gms . 

Sat.  Sol. 

Sat.  Sol. 

0.0 

23.4 

8.1 

19.1 

17.1 

14  -4 

25  .2 

9.6 

30.4 

5.2 

36.6 

0.0 

0.0 

24  -2 

8.1 

20.0 

16.9 

15  .4 

25-0 

10.7 

30.0 

6.5 

36.8 

0.0 

0.0 

25.0 

8.0 

20.8 

16.8 

16.2 

24_-7 

11 .7 

.29*6 

7.8 

39.2 

0.0 

0.0 

25.8 

7.9 

21  .7 

16.7 

16.8 

24 .5 

12  .4 

29.1 

9.0 

40.6 

0.0 

0.0 

26.6 

7.8 

22.6 

16  .5 

17.4 

24  -3 

13.0 

28.8 

10.0 

41  >9 

0.0 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  BROMIDE  -POTASSIUM  CHLORIDE  -WATER 

(Schles inger,  Zorkin,  and  Novogenova,  1938) 


The  salts  exhibit  continuous  solid  solutions,  and  the  results  are  also 
expressed  in  various  molar  bases. 

Gms.  KCl  per  100  Gms .  KBr  per  100  Density  Gms .  KC1  per  100 

gms .  Sat.  Sol.  gms.  Sat.  Sol.  t°  /  4°  gms .  Solid  phase 

Results  at  o° 


21 .925 

0.539 

21 .850 

O.64O 

20.360 

3  -360 

18.O48 

8.184 

12 .480 

19.519 

11 .O48 

22  .310 

8.109 

26 .247 

4-573 

30.504 

1  -155 

99.590 

l  .154 

99.508 

1  .169 

96 .838 

1.196 

90.111 

1  .264 

68.075 

1  .280 

43 -469 

1  .296 

22  .219 

l  .312 

7.522 

Results  at  350 


27.95 

0.0 

28.04 

0.18 

27  .40 

0.61 

26.79 

1 .60 

26  .46 

2 .91 

23.69 

7.30 

23  .08 

8.15 

21  .65 

10.68 

21  .75 

11 .12 

20.67 

13 .02 

20.14 

14.63 

14.23 

24 .24 

13.76 

25  .22 

IO.64 

30.18 

10.34 

30.40 

9.19 

32 .11 

5.09 

36.50 

2.77 

39.64 

0.0 

42.59 

1  .185 

100.0 

1  .186 

99.88l 

1  .186 

99.584 

1  .192 

98.879 

1  .198 

97.701 

1  .221 

93 -836 

1  .224 

92  .916 

1  .239 

90.382 

1 .242 

89.656 

l  .253 

87.630 

1 .265 

84 .485 

l  .320 

56 .188 

l  -324 

52.852 

1  -349 

27.651 

1  .350 

26.143 

1  .359 

20.160 

1  .373 

8-593 

l  .387 

4.050 

1  .397 

0.0 

Br 


THE  SYSTEM  POTASSIUM  BROMIDE  -  POTASSIUM  CHLORIDE  -WATER  AT 

(Zhdanov,  19481 


Gms.  KBr  per  100 
gms.  Sat.  Sol. 

o.o 
2.85 
5.66 
8.51 
14  .48 
17.12 
19.31 

21 .85 
23  -42 
24.27 
25  .38 


Gms.  KCl  per  100 
gms.  Sat.  Sol. 

26 .27 

24.75 

23  .33 
21  .96 
18.22 
17.20 
15.74 
14 .91 
13  .31 
12.77 

12 .19 


Gms.  KBr  per  100 
gms.  Sat.  Sol. 

26.58 

26.90 

27.13 

27 .42 

27 .91 
28.20 
28.38 
28.76 
28.93 
29.09 
40.62 


Gms.  KCl  per  100 
gms.  Sat.  Sol. 

11 .83 
11.32 
11.08 
11 .03 
10.52 
10.72 
10.22 
9.89 
9.85 
9.65 
0.0 


K 


KALIUM 


260 


The  compositions  of  several  saturated  solutions  in  the  system  KBr  + 
KC1  +  KI  +  H20  at  250  are  also  given  by  Zhdanov,  1948. 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  BROMIDE  - 
AMMONIUM  BROMIDE  -WATER  AT  250 

(Flatt  and  Burkhardt,  19441 


Br 


The  results  agree  fairly  well  with  those  of  Fock  (Vol.  I,  p.  691)1  ex“ 
cept  that  the  solution  simultaneously  saturated  with  the  two  series  of 
solid  solutions  was  found  to  contain  75.7  mole  %  NH4Br  rather  than  70.3% 
as  previously  reported. 


Moles  NH„Br 
per  100  moles 
Dissolved 
Salts 

0.0 

27-8 

48.1 

54  -4 

63  -6 

64  -4 

69.4 

69.5 


Moles 

ter  mole  of 
Dissolved 
Salts 

9.63 
8.56 
7  .63 
7-17 

6.87 


Moles  NHLBr 
per  100  moles 
Solid 
phase 

0.0 

8.7 

18.2 
23  .5 
33  -i 

43  -6 
43-0 


Moles  NTL  Br 
per  100  moles 
Dissolved 
Salts 

73  -4 

74  >6 
*75-7 

75  -8 


Moles  R20 
per  mole  of 
Dissolved 
Salts 

6 .25 
6 .20 
6  .22 

6.19 
6.23 
6 .22 
6 .42 


Moles  NH^Br 
per  100  moles 
Solid 
phase 

49.5 

50.4 
93  .8 

98.4 

98.7 

98.8 

100.0 


6.70 
6 .42 
6 .48 

In  equilibrium  with 


76 .2 
78.7 

84.3 

100.0  6.92 

tnlid  solutions  l isot hermally 


invariant ) 


EQUILIBRIUM  AT  250  FOR  THE  RECIPROCAL  SALT  PAIR 
NH  Cl  +  KBr  KC1  +  NH^Br 

(Platt  and  Burkhardt,  1944) 


Saturated  Solution 


Moles  Br" 

Moles  Nfy* 

Moles  11,0'pe' 

per  100 

per  100 

mole  of 

moles 

moles 

Dissolved 

Br_  +  Cl~ 

nh4+  + 

Salts 

0 

74.2 

6.67 

10 

74-3 

6.58 

20 

75.O 

6.06 

30 

76.3 

5-75 

40 

78.6 

5-52 

co 

81 .0 

5-41 

60 

81 .0 

5  .40 

70 

79-4 

5-52 

80 

77.7 

5.71 

90 

75  -9 

5  -94 

100 

75-7 

6 .20 

Solid  Solution  I 

Moles  Br- 

Moles  Nfi4+ 

per  100 

per  100 

moles 

moles 

Br"  +  Cl" 

nh4+  +  t 

0.0 

26.6 

4  .2 

30.7 

10.6 

36.4 

20.0 

43  -8 

33-0 

52.6 

48.3 

60.2 

64 .4 

62 .1 

76.5 

59-2 

86.0 

56.0 

94.2 

52.9 

100.0 

50.4 

Solid  Solution  II 


, - a - — -  , 

Moles  Br"  Moles  NH^ 

per  100  Kf  100 

moles  moles 

Br"  +  Cl"  NH4+  +  K+ 


0.0 
1  -5 

4 .6 
9.0 
16.6 
36.0 
72 .0 
84.8 
91 .2 
95  *6 
100.0 


98.6 

98.2 

97.6 

97.2 
97.2 
98.0 
98.0 
97.2 
97.2 
97.6 
98.4 


equilibrium  in  the 


SYSTEM  POTASSIUM  BROMIDE  -  SODIUM  BROMIDE -WATER 

(Vlassor  and  Bergman,  1943) 


S 

t 


The  system  was  studied  from 
ition  temperatures  forc^KBr- 
he  amount  of  sodium  bromide 


t 

in 


he  eutectic 
^KBr  were 
solution . 


(-320 )  to  50° ,  and  the  tran- 
determined  as  a  function  0 
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Gns .  NaBr 
per  100  gins. 
Sat.  Sol. 


Gins .  KBr 
per  100  guts 
Sat.  Sol. 


Solid  phase 


Gms .  NaBr 
per  100  guB. 
Sat.  Sol. 


Gms .  KBr 
per  ioo  gns 
Sat.  Sol. 


Solid  phase 


Results  at  -20° 


32  .8 

0.0 

Ice 

31 .0 

1 .8 

If 

28.2 

6.5 

II 

22 .4 

13  -3 

KBr  +  Ice 

26 .9 

10.7 

KBr 

35-5 

6.1 

II 

38.0 

4  *4 

II 

38.0 

3-5 

KBr  +  NaBr-2H  0 

40.2 

2  .1 

NaBr -2fl20 

41.7 

0.0 

II 

Results 

at  -io° 

21 .6 

0.0 

Ice 

12  .4 

3-0 

It 

8.3 

16.0 

•1 

0.0 

26 .6 

II 

0.0 

31 .4 

KBr 

7.4 

25  .6 

II 

16.1 

18.6 

II 

26 .4 

12  .2 

II 

35.0 

7.6 

II 

39.6 

4-6 

II 

39.8 

4.5 

KBr  +  NaBr-2H,0 

40.3 

4.0 

NaBr*2H,0 

41  -5 

2  .2 

11  2 

43  .2 

0.0 

II 

Results 

at  o° 

44-3 

0.0 

NaBr-2H  0 

43-0 

2.3 

11  2 

41  .5 

4-7 

II 

41  .2 

4-8 

NaBr’2H  0  +  KBr 

39.4 

6.1 

KBr 

34.3 

9.1 

II 

24.9 

14.0 

II 

15.8 

21 .0 

II 

7.1 

28 .2 

*  II 

0.0 

34.0 

II 

Results 

at  io° 

45-9 

0.0 

NaBr-2fL0 

114.4 

2 .4 

2 

43  -0 

5-0 

II 

42.6 

5-4 

NaBr '2H  0  +  KBr 

42.3 

5-7 

KBr 

38.6 

7.9 

n 

33  .8 

10.6 

it 

25.4 

15.6 

11 

15.3 

23  .2 

11 

6.8 

30.7 

n 

0.0 

36.7 

n 

Results  at  20° 


47*6 

0.0 

NaBr-2H20 

46  .4 

2.5 

II 

45  .3 

3  .6 

II 

43  •  8 

6.3 

NaBr-2H20+  KBr 

41 .6 

7-5 

KBr 

38.0 

9.4 

II 

33  .4 

11 .7 

II 

24.9 

17.5 

II 

14.8 

25  .6 

II 

6.5 

33  .2 

II 

0.0 

39-4 

II 

Results 

at 

25° 

48 .6 

0.0 

NaBr '2H  0 

47.1 

2 .6 

II  ^ 

45-6 

5  .2 

II 

44  -4 

6.7 

NaBr’2fL0+  KBr 

41  .2 

8 .2 

KBr 

37-7 

10.1 

II 

33  -2 

12  .4 

II 

24.6 

18 .4 

II 

14.6 

26 .8 

II 

6.4 

34  -4 

If 

0.0 

10.6 

II 

Results 

at 

30° 

49.4 

0.0 

NaBr-2H  0 

47.9 

2 .6 

it  2 

46.3 

5-3 

NaBr-2H0+  KBr 

45.0 

7.i 

K^r 

43  -6 

7.0 

II 

40.8 

9-0 

II 

37-5 

10.7 

It 

33  .0 

13-0 

II 

24.3 

19.3 

II 

14  .4 

27.9 

II 

6  .2 

35.8 

II 

0.0 

39-0 

II 

Results 

at 

50° 

53.7 

0.0 

NaBr 

49.38 

6.78 

II 

48.15 

8.18 

II 

37.64 

13  .48 

KBr 

36.94 

14  .42 

II 

34.28 

17.42 

II 

33-10 

18.60 

M 

32.76 

17.20 

II 

14.57 

31  .18 

II 

13-39 

32  .42 

It 

0.0 

44  -5 

II 

« 


Br 
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Br 


a  ?=£  0  KBr  Transition  points 

(22 .0°) 

0.0 

40.0 

•KBr  +  -KBr 

(19.00 ) 

6.7 

23  .3 

fl 

(16. 0°  ) 

14  .8 

25  .2 

II 

(12.0°) 

25.5 

16  .5 

It 

(10.0°  ) 

33-8 

10.6 

II 

(9.0° ) 

39-8 

7.6 

II 

Invariant 

Foi nts 

(  ~3 2 . 0°  ) 

36.5 

4 . 0 

Ice  +  a- KBr  +  NaBr*5H20 

1-20.0° ) 

38.0 

3  -6 

•KBr  +  NaBr'5H20+  NaBr'2H20 

(46°) 

47 

7-8 

NaBr‘2H20  +  NaBr  +/3*KBr 

(7.0° ) 

41  .4 

5  *4 

cc~  KBr  + /?■  KBr  +  NaBr*2H20 

EQUILIBRIUM  IN  THE  SYSTEM  FOTASSIUM  BROMIDE  -  POTASSIUM  DICHROMATE -WATER 


(Bog oyavlenski i,  1949) 


The  results  are  also  given  in  mole  %. 


Gms .  per 
Saturated 

1 00  gms . 
Solution 

Solid  phase 

Gms.  per  100  gms. 
Saturated  Solution 

Solid  phase 

\cr2n7 

. \ 

KBr 

K2Cr207 

KBr 

Results  at 

0° 

Results  at 

10° 

4-43 

2  .20 

1  .20 

0.70 

0 .40 
0.30 

0.0 

0.0 

2.90 

6.90 
14.90 
25-76 

34.30 

34.5 

K2Cr207 

II 

II 

II 

K2Cr20^  +  KBr 

7.50 

4.90 

3  -20 

1 .40 

1  .00 

0.50 

0.0 

0.0 
2.85 
6.78 
14  .80 
19.82 

37.90 

38.1 

^2^2^7 

II 

II 

II 

K2Cr2°7+  KBr 
KBr 

Results  at 

2  0° 

Results  at 

30° 

11 .10 
8.06 

4  -53 

2  .55 

1 .93 

1.19 

0.88 

0.65 

0.0 

0.0 

3  .96 
9.92 

16.96 
22  .1 
30.81 
34  -75 
39.15 
39.40 

K2Cr20, 

II 

II 

II 

11 

KBr 

15.40 

10.32 

4-94 

2  .56 

1  .56 
0.95 
0.0 

0.0 

6 .04 
16.53 

26 .47 
34.33 
40.94 
41  -45 

K2Cr207 

11 

11 

K2Cr2Ogr+  KBr 

Results 

at  40° 

* 

20.60 

14 .58 
7.23 

0.0 

6.84 

18.70 

K2Cr207 

II 

It 

4  .21 

1 .65 
0.0 

23-50 

42  .42 

43  -2 

K_Cr207 
^ KBr 

Data  for  the  syste*  Br -  «  €» «  ^0  foS 

•ti  £’  til  at  e,nilieriu»  with  ice, 

'-i  ,  i  data  are  presented  as  the  freeing  points  of 

■fSuons  ot  Zel  in  water  with  s.all  addit.o.s  of  KBr. 
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v„,  ,  VPt.  ,  HRr  +  H  0  was  studied  by  Petrov  and  Ilin,  1939 
by'adding^conc?  HBr  to  solutions^  KBr  +  Kd,  and  by  isothermal  evapo¬ 
rations  . 

nf  a  saturated  solution  of  potassium  bromide  in  liquid  sulfur 
dioxide  contain  0.50  gms.  KBr  at  25°.  (Shatenstein  and  Viktorov,  1937). 

SOLUBILITY  OF  POTASSIUM  BROMIDE  IN  ORGANIC  SOLVENTS  AT  250 

(Isbin  and  Kobe,  1945) 


Gms.  KBr  per  100 
Solvent  sms.  Solvent 


Ethylenediamine 
Monoethanolami ne 
Ethylene  Glycol 


0.78 
3  -27 
15.5 


SOLUBILITY  OF  POTASSIUM  BROMIDE  IN  GLYCOL 

(Semenchenko  and  Sbakparonov,  1948a) 


Gms.  KBr  per  100 
gms.  Sat.  Sol. 

12 .0 

12  .5 

13  -o 


Temperature  of 
Crystallization 

-0.70 

+  7-7° 
+17.0° 


Gms .  KBr  per  1 oo 
gms.  Sat.  Sol. 

13-5 
14 .0 
15*0 


Temperature  of 
Crystallizat ion 


+25-7° 

+31-5° 

+51.8° 


0.05  gms*  KBr  are  dissolved  in  100  gms.  of  a  saturated  solution  in 
furfural  at  250.  (Trimble,  1941). 


Melting  point  data  are  given  for  the  following  systems: 

KBr  +  FbBr2  (Pokotilo  and  Pokotilo,  1940) 

KBr  +  KV03  (Schmitz-Dumont  and  Schmitz,  1944) 

KBr  +  KC1  +  K_SO„  (Glistenko,  1940) 

4. 

Iff  ,  Na+ ,  F“,  Br~,  1“  (Dombrovskaya ,  1943) 


The  reactions  below  the  melting  points  were  studied  by  Link  and  Wood, 
1940  for  the  following  salt  pairs: 


KBr  +  RbF 
KBr  +  CsF 


POTASSIUM  iodo  di  BROMIDE  Br 

Correction  to  Volume  8,  p.  696  "Potassium  Iodo  DiBromide" 

The  data  for  CC14  should  read: 

At  250 ,  one  liter  of  saturated  solution  of  notassium  iodo  dibromide 
in  carbon  tetrachloride  contains  0.0473  gm.  atoms  of  Halogen  produced  by 
the  dissociation  of  the  compound  into  KBr  and  IBr .  (Cremer  and  Duncan, 
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BrO  POTASSIUM  BROMATE  KBr03 


SOLUBILITY  OF  POTASSIUM  BROMATE  IN  LITHIUM  CHLORIDE 
SOLUTIONS  IN  ALCOHOL  AT  150 


(Gross,  Kuzmany,  and  Wald,  1987) 

100%  C2H^OH  was  used  d  1 5  =  0.79359 

Moles  LiCl 

Moles  KBr03 

Moles  LiCl 

Moles  KBr03 

per  liter 

per  liter 
x  104 

per  liter 

per  liter-3 
x  104 

0.0 

0.8088 

11  .07 

1  .015 

1 .191 

.8583 

15-87 

1 .076 

2  .942 

•8947 

20.34 

1 .139 

5.769 

•9465 

24  .52 

1  .169 

0.01  gms.  of 

1  furfural  at 

KBr03.  are  dissolved  in 
25°  •  (Trimble,  1941) 

1 00  gms .  of  a 

saturated  solution 

Less  than  0.005  gms .  KBr03  dissolve  in  100  gms.  of  ethylene  diamine  at 
250.  (Isbin  and  Kobe,  1945I 


'CH  POTASSIUM  ACETATE  CH3COOK 

Correction  to  Volume  I,  p.  700,  line  14 

Should  read;  "The  lowest  f.ot.,  2330,  was  found  for  a  mixture  con¬ 
taining  46  mol.  percent  CH3C00K." 


C  POTASSIUM  TETRACHLOROPHTHALATE  CgCl^ (COCK '2 


SOLUBILITY  IN  WATER 


( Lawlor, 

1947) 

Gms.  C6C14(C00K) 

per 

•f  0 

Gms.  C6C14IC00 

t° 

100  gms .  Sat .  i 

Sol. 

t 

1 00  gms .  Sat 

.5 

28.3 

23 

29.3 

14 

28.9 

59 

34.5 

20 

29.1 

75 

37.5 

CH  POTASSIUM  TARTAR ATE  K2C4H406 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  TARTARATE  - 
POTASSIUM  HYDROXIDE  -WATER  AT  170 

( Peyrone  1,  1949  b) 


Gms.  per 

100  gms. 

Sat . 

Sol. 

/ - 

k2c4h4o6 

KOH 

58.25 

0.0 

53.30 

2  .26 

51  -92 

2.73 

43.60 

9.33 

41  .20 

10.11 

29.90 

19.52 

29.74 

20.25 

22 .05 

25  -52 

20.20 

28.36 

22  .32 

29 . 00 

22 .68 

29.22 

22  .42 

30.72 

20.75 

32.38 

21  .67 

32 .1 8 

A  =  K  C 

R„06'iH,0 

Gms.  per  100  pms. 

Solid  Sat.  Sol. 

- - 


k2c4h4o6 

KOH 

A 

21  .70 

32  .50 

A 

21 .40 

34-33 

A 

22 .09 

35.02 

A 

21 .25 

35.34 

A 

25  .00 

36.17 

A 

20.80 

36.75 

A 

19-45 

37-57 

A 

18.65 

38.55 

A 

14.90 

40.30 

A 

14-30 

41  -50 

A 

11 .56 

42 .90 

A 

8.85 

45-71 

A 

6.15 

47.55 

A' 

B  =  K2C4 

H406-K0R 

Solid 

Gms .  per 
Sat . 

100  gms. 
Sol. 

Phase 

\>c4h406 

koh' 

A 

6.00 

48.30 

A 

5.96 

48.25 

A 

5  -44 

48.81 

A 

4.15 

50.12 

A  +  B 

4.18 

50.85 

B 

4  -47 

51 .45 

B 

7.84 

50.43 

B 

9.76 

48.70 

B 

10.75 

47.80 

B 

13  .25 

46 .28 

B 

16.OO 

44.50 

B 

2.93 

52.35 

B 

0.0 

52.00 

4H20 

C  =  K0H-2H20 

Solid 

Phase 


B 

B 

B 

B 

B 

B  +  C 
C 
C 
C 
C 
C 
C 
C 
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equilibrium  in  the  system  potassium  tartarate 

POTASSIUM  CARBONATE  -WATER  AT  17° 

(Peyronel,  1949b  ) 


Gms .  per  100  gms . 
Sat.  Sol. 

Solid  Phase 

Gms .  per 
Sat . 

1 00  gms . 
Sol. 

K2C4H4°6 

k2co3 

H2C4H4°6 

k2co3 

58.25 

49 .80 

0.0 

4 . 08 

K2C4H4?6-iH2° 

11 .63 
6.37 

38.93 
46 .20 

43  *55 

8.76 

It 

4-73 

48.7S 

31  -35 

31 .00 

19.06 

18.8O 

II 

4.17 

5 .66 

49.70 

49.60 

28.75 

21  .67 

II 

5.00 

49-75 

19-18 

31  "50 

52.64 

15  -32 

35.25 

II 

0.0 

Solid  phase 


K2C4H406‘iH20 

II 

II 


K2C4RA'iHA 
+  4K2CO  -2fl20 

K2C03-2B20 


POTASSIUM  Hydrogen  TARTARATE  KHC^Og  C4H 

SOLUBILITY  IN  UREA  AND  DIOXANE  SOLUTIONS 

(Pederson,  1941) 


Temp. 

=  17.85° 

Temn. 

=  18. 00° 

Moles  Urea  per 

Moles  KHC  H406  per 

1 000  ml .  Sat .  Sol . 

Moles  Dioxane 

Moles  KHC4H  0, 

1 000  ml .  of 
Solvent 

per  1000  ml. 
Solvent 

per  1000  ml. 
Sat.  Sol. 

0.0 

0 .02600 

0.0 

0.02617 

•  250 

. 02646 

.250 

.0241 7 

.500 

.02688 

.500 

.02227 

•  750 

•02734 

•750 

.02052 

1 .000 

.02772 

1 .000 

.01883 

The  solubility  of  potassium  bitartarate  in  alcohol  solutions  from  50 
to  25°  has  been  determined  by  Ivanov,  1947.  The  effect  of  added  organic 
acids  was  also  studied. 


POTASSIUM  3-chloro-3-  n  itro-p-Xylene  SULFONATE  [C6H  (CH3  >2N02  (Cl  )S03]  X  CH 

At  30°,  100  gms .  of  water  dissolve  9.21  gms .  (30.4  millimoles)  of  the 
salt.  (Dermer  and  Dermer,  1939). 

POTASSIUM  METHYL  PICRATE  [C6H (N02  l^C]  K  CH 

At  30°,  100  gms.  of  water  dissolve  3.78  gms.  I13.4  millimoles)  of  the 
salt.  (Dermer  and  Dermer,  1939). 


POTASSIUM  CHLOROPICRATE  [C6H(N02  )  CIO] K 


At  30°,  100  gms.  of  water  dissolve  1.82  gms. 
salt.  (Dermer  and  Dermer,  1939). 


(6.03  millimoles)  of  the 


CH 


K 
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CH  POTASSIUM  STYPHNATE  [C6H lN02 I  (OH )0] K  (?) 

At  30°,  100  gms .  of  water  dissolve  1.54  gms .  (s.42  millimoles)  of  the 
salt.  (Dermer  and  Dermer,  1939). 


CH  POTASSIUM  FLAVIANATE  (dibasic)  [Ca QH4(N02 )2(S03 )  0]K2-H20 

At  30°,  100  gms.  of  water  dissolve  1.03  gms.  (2.5  millimoles)  of  the 
salt.  (Dermer  and  Dermer,  1939). 


CH  POTASSIUM  PICRATE  C6H2(N02)30K 

At  30°,  100  gms.  of  water  dissolve  0.755  gms.  (2.84  millimoles)  of  the 
salt.  (Dermer  and  Dermer,  1939). 

CH  POTASSIUM  N I  TRAN  I  LATE  [C6H5N200]  K 

At  30°,  100  gms.  of  water  dissolve  0.567  gms .  (1.85  millimoles)  of  the 
salt.  (Dermer  and  Dermer,  1939). 

CH  POTASSIUM  PICROLONATE  [C3H  N2  ICH3  )  (N02  )  (C6H4N02 )0]  K 

At  30°,  100  gms.  of  water  dissolve  0.338  gms.  (1.12  millimoles)  of  the 
salt.  (Dermer  and  Dermer,  1939)- 


POTASSIUM  D I P I CRYL AM  I  HATE  K[ (N02 )3C6H2NHC6H2 lN02 >3] 


SOLUBILITY  IN  WATER 


t°  Moles  per  liter 


0 

1  -53 

X 

10  4 

(1  ) 

15 

2 .0 

X 

10~3 

-0 

(2) 

20 

1  .22 

X 

10  3 

(3  > 

25 

1  .85 

X 

CO  < 

1 

0 

H 

(1  ) 

2-5 

X 

10  3 

(2  ) 

t°  Moles  per  liter 


30 

3  -04 

X 

10_3 

(4 

35 

3-1 

X 

10-3 

(2 

45 

3  .7 

X 

10~3 

(2 

‘Moles  per  1000  gms.  H20 


(1)  Kolthoff  and  Bendix,  1939 

(3)  Treadwell  and  Hepenstrick,  1949 


(2)  Kiel  land ,  1938 

(4)  Dermer  and  Dermer,  1939 


POTASSIUM  2,  4  -  D I N  I TROPHENATE  (C6H3  (N02  )20)K  S<?e  note  o. 


66 


At  40  between  1%  and  2%  dissolve  in  water. 

At  150  between  2%  and  4%  dissolve  in  water. an,  Lecrjvain,  m8. 


POTASSIUM  2,4-  D I N I TROCRESYLATE  (C6H2  (CH3  )  (N02  )20)K  See  note  P- 

At  150  between  2%  and  4%  dissolve  in  water. ^  Lecrivaill(  lw8. 
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POTASSIUM  LACTATE  CHgCHOHCOOK 

FREEZING  POINTS  OF  POTASSIUM  LACTATE  SOLUTIONS 

(Diet*,  Degering,  and  Schopmeyer,  1941! 


Gms.  potassium  Lactate 
per  100  gms.  Sat.  Sol. 

t° 

Gms.  potassium  Lactate 
per  100  gms.  Sat.  Sol. 

t° 

s 

-1 .6 

30 

-16.1 

10 

-3.7 

40 

-28.1 

20 

-8.6 

50 

-51  .0 

The  density,  refractive  index,  viscosity,  boiling  points  and  surface 
tension  of  various  potassium  lactate  solutions  are  also  reported. 


POTASSIUM  ANTHRACENE  SULFONATES  C14HgS206K2  C14H9S03K  CH 

SOLUBILITY  IN  WATER 

(Federov  and  Lodygin,  1942) 

Gms .  Salt  per  100  gms .  Saturated  Solution 


/ -  - s. 


2  0° 

100° 

*-c14H9so3K 

0.412 

S  .367 

/?-c14h9so3k-2h2o 

0.156 

0.601 

1  ’  5  ■  C14H8S2^6K2’2H2° 

4  -598 

14 .240 

1,8-  C14H8S206K2-H20 

2 .320 

11  .670 

2,6-  C14H8S206K2 

1 .638 

• 

19.410 

2>  7  “  C14HgS206K2 

1  .005 

10.890 

POTASSIUM  DILI TURATE  (i8.sa*K)  C4H2N305K 

t0  Solubility  Author 

18  0.0022  moles  oer  1000  gms.  Sat.  Sol.  (Fredholm,  1936) 

30  0.086  gms.  (0.40  millimoles)  salt  per 

100  gms.  H20.  (Dermer  and  Dermer,  1939) 


POTASSIUM  LAURATE  [CH3 (CH2 )1QC00] K 

nnI?!=SOlUbl}-ty  °f  po*assiuT"  Curate  in  solutions  containing  up  to  35% 

K  "  ,  ,US  «•  =  a. 04)  from  to  is  given”, 

were  used  to^ntlin.  f"peratures  a1  which  birefringent  phases  appeared 
were  used  to  outline  the  concentration  limits  of  the  isotropic  solutions 


CH 


POTASSIUM  OLEATE  [CgH^CH  =  CH (CH2  )?C00] Na 


CH 


excehssfKOHZo^iro-^tanreSSi°nS  °f  P°tassium  ol^te  solutions  containing 
the  range  o°-  „°6 S  “"e  "Ms”re,i  ^  and  HcBain,  m2  over® 
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CH  POTASSIUM  METHYL  ORANGE  ICH3  )2NC6H4N2C6H4S03K 

The  phase  diagram  for  the  system  potassium  methyl  orange  -  water  in 
which  liquid  crystals  are  formed  is  given  by  Branner,  1939. 


CNS  POTASSIUM  THIOCYANATE  KCNS 


THE  SYSTEMS  FOTASSIUM  THIOCYANATE  -  IODINE  -  BENZENE  AND 
POTASSIUM  THIOCYANATE  -  IODINE  -  TOLUENE  AT  6° 

(Foote  and  Fleischer,  1940) 


Gms .  I2  per  100 
gms .  Sat.  Sol. 


Solid  Fhase 


With  Benzene 


7  .34 

8.15 

7.93 

8.11 

7.9i 

8.30 

8.45 

8.59 

8.70 

8.69 


KCNS 

KCNS  +  KCNS-6I-4C6H6 

II 


II 


KCNS-6I-4C6H6 

It 


II 

KCNS-6I-4C6H6  +  I2 

It 


Gms.  I2  Per  100 
gms.  Sat.  Sol. 


Solid  Fhase 


With  Toluene 
(no  compound  formed) 


10.21  KCNS  +  I2 

10.29 

8  11 


83.0  gms .  KCNS  dissolve 


in  100  gms.  of  ethylenediamine  at  25° • 

(Isbin  and  Kobe,  1945* 


Melting  points  in  the  system 
incongruent ly  melting  compound. 


KCNS  +  KN02  ( Falkina ,  1945)  show  a 
The  mixtures  explode  at  about  400  • 


CN  POTASSIUM  ARGENTOCYANIDE  KAglCN). 


SOLUBILITY  IN  DEUTERIUM  OXIDE  SOLUTIONS  AT  5< 

(Noonan,  1948) 


Mole  %  D20 


o 

90.86 

100.0 


Moles  KAglCN )2  per  100 
moles  H20  +  D20 

1 .290 
1 .015 

0.974 


POTASSIUM  Calcium  FERR0CYANI0E  K2Ca[Fe (CN^  )] 

The  effect  of  added  salts  on  the  solubility  of  K2Ca[Fe  ICN  >6]  in  water 
was  studied  by  Tananaev  and  Tikhomirova,  1945- 
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POTASSIUM  CARBONATE  K2C03 

SOLUBILITY  OF  POTASSIUM  CARBONATE  IN  AMMONIA  SOLUTIONS 

(Gufer,  Bieler,  and  Orelli,  1940) 

The  data  below  were  read  from  curves  given  by  the  authors  and  are  in 
grams  of  K2C03  per  100  grams  of  solvent. 

%  NH3  in 
Solvent 

3 
5 

10 
20 
30 
40 
60 
80 


CO 


•30° 

1 

M 

o 

O 

0° 

19° 

_ 

34 

52 

50.5 

- 

28 

51 

49 

_ 

- 

45 

— 

3 

- 

- 

8 

2 

3 

4 

5 

1 

2 

— 

1 

- 

3 

4 

1 

2 

3 

3 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CARBONATE  -  HYDRAZINE  -  WATER  AT  50° 

(Penoeman  and  Andrieth,  1949) 


Gms  .  per  loogms  .  Sat .  Sol .  Solid  Gms  .  per  1  oo  gms  .  Sat .  Sol .  Solid 


n2h4 


k2co3 


phase 


N2H4 


k2co3 


Fhase 


97.0 
69.8 
53  -4 

40.5 


0.6 

2.7 

6.0 

14.3 


K  CO  ,3/2H_0  28.7  25.0 

3"  2  16.2  38.5 

"  7.6  47.9 


K2C03’3/2H20 


EQUILIBRIUM  IN  THE  SYSTEMS  POTASSIUM  CARBONATE 
LITHIUM  CARBONATE  -  WATER  AT  250 

(tJrazov  and  tifatova,  1944) 

The  data  are  also  given  in  mole  %  and  moles  per  100  gms.  of  f^O. 


Gms.  Li2C03 
per  ioo  gms . 

Gms .  K2C03 
per  100  gms . 

Solid 

Gms.  Li2C03 
per  100  gms . 

Gms .  K2C03 
per  100  gms 

Sat.  Sol. 

Sat.  Sol. 

Fnase 

Sat.  Sol. 

Sat.  Sol. 

0.0 

52.97 

k2co2-2H2o 

0.81 0 

39-57 

o  .276 

II 

0.913 

34-o6 

0.378 

52 .93 

II 

0.879 

29.69 

0.403 

51  -73 

II 

1 .068 

19.62 

0.476 

52 .85 

II 

1 .123 

10.96 

0-553 

52.71  Li 

K^CO’sf^O  1 .239 

0.0 

Solid 

Fhase 


Li2C03 


K 
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COMPOSITIONS  OF  SOLUTIONS  SATURATED  WITH  FOTASSIUM 
CARBONATE  AND  FOTASSIUM  CHLORIDE 

(Berg  and  Nikolajev,  19S7) 


Gms  . 

♦  0 

per  100 

gms.  Sat.  Sol. 

Gms.  per  100  gms.  H2 

/N _ 

L  - 

k2co3 

KCl 

k2co3 

KCl 

20 

51 .9 

0.8 

109.7 

1  -7 

30 

52  .22 

1 .03 

111.7 

2  .2 

50 

53  -63 

1 .40 

119.8 

3-i 

70 

56.06 

2 .00 

133-7 

4.8 

84 

57.i6 

2  .21 

140.8 

5-45 

100 

59-44 

2  .48 

155  -0 

6-5 

124.5 

65  -33 

2.68 

180.7 

7.7 

133-5 

Constant 

boiling  solution. 

Solid  phase 


K2C03  +  KC1 


CO  EQUILIBRIUM  IN  THE  SYSTEM  FOTASSIUM  CARBONATE  -  SODIUM  CARBONATE -WATER 

(Makarow  and  Shulgina,  1940) 


The  results  are  also  given  in  mole  %  and  in  moles  per  1000  moles  of 
water . 


Gms.  K2CG-.  per  100 
Gms .  Sat.  Sol. 


Gms .  Na  C03  per 
100  gms  .  Sat .  Sol. 


Results  at  ioo° 


Solid  Fhase 


0.0 

20.33 

36  .40 
45  .80 
52  .20 
58.62 


0.0 
36.90 
43  -00 
48.50 
54.20 
59-93 
61  .63 


0.0 

22  .84 
38.86 

61  .80 
62.07 

62  .43 
64 .02 
67  -98 


30.00 
20.40 
12 .60 
8.51 
5 .01 
2  .03 


Na2C03'H20 


Na,CO  -H-0+  K2CO  -Na  CO 
2  3Kio  -Na2C03 
K2CO  -3/2H20  +  K2C03'Na2C03 


Results  at  1200 


30.00 
10.00 
6.50 
5.27 
3  .80 
2 .76 
2  .40 

Results  at 


Na2C03 

II 


Na2CO 


,  +  K2CO  -Na2CO 

ico3,;Na2ccl3 


3 


K2C03-3/2H20  +  K2C03'Na2C03 
140° 


29.00 

17.70 

10.79 

2  .69 

3  .60 
2  .42 
2  .68 
1 .39 


Na2C03 

II 

II 

Na2C03  +  K2C03'Na2C03 

II 

II 

K-C0'3/2H20  +  K  C03 • Na2C03 
2  3  K2cS3-3/2fla0J 
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Results  at  145° 


Gms . 
gms 


“4°?. 

0.0 
28  .20 
46  .20 
55.00 

59.80 

64.30 

64.60 

67.10 

68.70 


per  too 
Sol. 


Gms.  Na  CC3  per 
1 00  gms  .  Sat .  Sol . 

28.00 
15  .80 
8.80 

5-70 
4  -SO 
3  -20 
3.00 
2  .20 
a  .20 


Solid  phase 


Na2C03 


K-CO,  '3/2H20  +  Na  CO., 
3k2coA/2H2o 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CARBONATE  -SODIUM  CARBONATE  -WATER 

(Ervin,  Giorgi,  and  McCarthy,  1944) 

The  data  do  not  agree  with  those  of  MaVarow  and  Shulgina,  who  found 
that  above  ioo°  the  field  of  stability  of  the  1:1  double  salt  decreased 
and  finally  disappeared  at  1450  .  The  present  authors  allowed  much  more 
time  for  the  attainment  of  equilibrium,  and  made  independent  determina¬ 
tions  in  two  different  types  of  equipment.  They  found  that  the  compound 
K  CO  'Na2C03  is  stable  at  150°  and  point  out  that  this  is  in  accord  with 
theoretical  considerations . 


CO 


;  CO-  per  100 

Gms.  Na2C03per 

Sat.  Sol. 

100 gms.  Sat.  Sol. 

Results  at  1 

60.9 

0.0 

58.9 

1  -3 

59.2 

1 .5 

57.0 

2  .2 

57-0 

2  .7 

52.0 

4.7 

51  -9 

3.8 

51 .8 

4  -4 

49-9 

6.0 

49-8 

5-3 

47.2 

6.6 

45  -4 

7.5 

44  -6 

8.4 

44-0 

8.6 

42  .2 

9.1 

41  *4 

9-3 

40.5 

10.1 

37.7 

10.3 

35-1 

12.4 

29-7 

14.8 

29.4 

IS. 3 

28.6 

16.1 

27.0 

15.2 

20.8 

19.7 

17.0 

20.0 

16.2 

21  .8 

12  .2 

24.1 

0.0 

30.9 

Solid  phase 

K,CO  -3/2H-0 

K-CO., '  3  /2 H  0  +  K-CO-  •  NaoC0 
K2C03-Na2C03 

II 

It  • 

It 

I! 

II 

It 

It 

It 

K-CO ,'Na  CO,  +  Na  CO  ‘H-O 

3  kk-Hi  3  2 

„  O  2 

It 

It 

It 

It 

II 

• 

It 

It 

It 

II 

It 

II 
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Gms.  K0CCL  per  100  Gms.  Na  CO-  per 

gins .  Sat.  Sol.  loogms.Sat.  Sol.  Solid  Fhase 


71  .0 

68 .2 

67.5 

64  .4 
63  -3 

58.7 
55-0 

52 .7 

50 .2 
47  .5 
46  .4 
44  .3 

CO  29.6 

16.1 

0.0 


0.0 
1  .0 
1 .8 
1  .6 
2 .0 

2.7 

4  .2 

5.7 
6.6 
8 .4 
8.6 
9.2 

14.8 

20.1 

27.7 


K-CC  -3/2H-0 

^  I! 

K  CO-  •  3  /2  H _  0  +  K2CO-  •  Na  CO. 


ft 

II 


K-CO  -Na-ttL  + 

3  NI-C&- 


Na2C03 


II 


EQUILIBRIUM  IN  THE  SYSTEMS  POTASSIUM  CARBONATE  -  ETHYLENE  GLYCOL -WATER 
AND  FOTASSIUM  CARBONATE  -DIOXANE  -WATER 

(Kobe  and  Strong,  1940) 


There  is  only  one  liquid  layer  in  the  system  K2C03  -  Ethylene  Glycol  - 
Water,  but  two  liquid  layers  are  found  in  K2C03 -Dioxane -Water . 
Results  are  in  gms.  per  100  gms.  of  saturated  solution. 


Results 

& 

r+ 

O 

O 

Results 

- /V- 

t _ A- 

Dioxane 

K2co3 

Dioxane 

k2co3 

0.0 

51 .7 

0.0 

52.8 

0.56 

40.64 

0.9 

39.0 

1 .06 

37.6 

1 .7 

33-7 

2  .1 

32  .0 

3-7 

27-5 

5-0 

25.7 

6 .2 

22.9 

8.8 

21 .0 

10.9 

17.6 

11.0 

18.9 

13  .9 

15-5 

16.5 

14-5 

22  .5 

10.8 

20.2 

12 .3 

31  -0 

6 . 8 

23  .3 

10.6 

41  .12 

3  .22 

25  .0 

9.8 

48.38 

1  .66 

27.9 

8.3 

58.44 

0.31 

35  .8 

4  .8 

67.59 

0.21 

100.0 

0.0 

100.0 

0.0 

—  Results 

_ A _ — - - - 

at  400  — 

- \ 

Dioxane 

k2co3 

Dioxane 

k2co3 

0. 

1  , 

2 

4 

5 

9 


14  .2 


53-9 

39.7 

30.0 

25.3 

22.6 

19.O 

15.1 


22 .6 
26 .4 
32  .67 
44 .12 
58.44 
67-59 
100.0 


10.6 

8.7 
5.96 
2 .54 
0.31 

0.21 

0.0 


Glycol 

0.0 

5-5 

11.8 

18.4 

26.1 
33-9 

42 .5 
51  -5 
60.4 

68.2 
74-4 


Glycol 

0.0 

5.4 
17.8 
33  .6 
41  -7 
51  -5 
67.7 
73-5 


k2co3 

52.8 
50.0 
46 .2 
43-0 

38.7 

35-7 
32 .1 

28.8 
26  .2 

24 .8 
25 .6 


k2co3 


53  -9 
50.9 
44-7 

36.3 

33  .5 
28.8 

25  -4 

26  .5 
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Data  for  the  system  K^-KM.O,-^  at  a5°  are  gi«e.  b,  Fil.ppeo  and 
Voskresenskaya,  1940. 

The  melting  of  mixtures  of  ^  aad^COj  Jjve^been  determined  by 

Makarcw  and  Shulgina  liwoa)-  2oo°-500°  a  1:1  compound  is  found 

of  solid  solutions  tf°™e*:thF™ch  °alt.  There  are  several  phase 
i  SiS  S  also  studied  by  optical  means. 


Me  it  in*  P°int_dia8raTJ's  * °] '  are  given  by2Volk 

2  3 


K2F2  +  Na2C03  and  Na2Cl2  + 
and  Bergman,  1942. 


ov 


POTASSIUM  BICARBONATE  KHCC3 

The  diagram  for  the  system  K*-  ,  Na+ ,  NR  +.  Cl 
given  by  Schutze,  Piechowicz,  and  Fustelnik,  1943  • 
invariant  solutions  ar6 . 


HCO  H20  at  20 
Iheir2 


is 

'data  for  the 


Moles  per 

1000 

moles  R20 

/ - 

K 

nh4 

Na 

Cl 

hco3 

53-5 

34*3 

- 

- 

87.8 

51  -9 

34  *4 

11.1 

97.4 

84.4 

48.1 

- 

88.3 

44.2 

47.3 

117.2 

- 

143  -5 

21 .0 

72.4 

- 

27.1 

69.1 

30.4 

36.0 

- 

93-0 

126 .6 

2  .4 

27.0 

70.3 

74-8 

167 .1 

5.0 

45.8 

106.9 

19.6 

148.6 

23.7 

76.5 

50.7 

12 .8 

92.9 

47.1 

Solid  phases 


khco3  + 


nh4hco3 


khco3  +  nh4rco3  + 
kci  +  khco3  +  nh4hco3 
kci  +  nh4ci  +  nr4hco3 

KCI  +  KHC03  +  NaHC03 
KCI  +  NaCl  +  NaHC03 
KCI  +  NH4C1  +  NaCl  +  NaHC03 
KCI  +  NH4C1  +  NH4HC03  +  NaHC03 
KCI  +  KHC03  +  NH4HC03  +  NaHC03 


NaHCOt, 


CC 


POTASSIUM  OXALATE  K2C204 


SOLUBILITY  OF  POTASSIUM  OXALATE  IN  WATER  ABOVE  ioo° 


(Benrath, 

1942) 

Gms.  K2C204  per  100 

Gms.  K2C20  per  100 
gms .  Sat .  Sol . 

t° 

gms .  Sat.  Sol. 

t° 

130 

50 

239 

68 

150 

55 

290 

75 

177 

60 

330 

80 

219 

65 

K  KALIUM  2?4 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  OXALATE  -  STANNIC  OXALATE  -  WATER  AT  250 

(Willard  and  Toribara,  1942) 


Gms.  K2C204 

per  Gms . 

Sn(C_04)2  per 

1 00  gms  .  Sat . 

Sol.  100 

gms.  Sat.  Sol. 

Solid  phase 

1  .90 

5-^  3K2c2o4 

'2Sn,C204,2'^H20  +  ? 

1 .80 

2.14  3k2c2 

04-2Sn(C204)2-4H20 

4.11 

0.79 

II 

7  -44 

0.72 

II 

13.64 

1 .41 

II 

22.37 

0.79 

II 

27.25 

2*81  3K2C204-2Sn(C204)2-4H20  +  K2C204  ? 

27.80 

1 .25 

k2c204-h20 

27 .21 

0.54 

II 

27 .12 

0.0 

II 

Mono  POTASSIUM  OXALATE 

khc2o4 

SOLUBILITY  ABOVE  ioo° 

IBenrath,  1942) 

Temperature0 

ll6  131  I43  150 

Gms.  KHC204  per  100  gms.  Sat.  Sol.  40  45  50  53.2 


CbO  POTASSIUM  COLUMBATES 


SOLUBILITY  IN  WATER  AT  250 

(F.  Windmaisser,  1942) 

Salt  Gms .  Anhydrous  Salt  per 

100  gms .  Sat .  Sol. 


4K20-3Cb205-i6H20  56 

*7K20-6Cb205l?H20)  55- 08 

KCb02’2H20  59-53 

*The  equilibrium  diagram  of  the  system  4K20’3Cb202  'i6H20  +  K’2CO^  +  H20 
at  25°  is  also  given.  The  4:3  salt  is  converted  to  the  7:6  in  solutions 
containing  over  1%  K2C03 •  The  previous  8:7  salt  was  shown  actually  to 
be  7:6. 
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POTASSIUM  CHLORIDE  KCl 

SOLUBILITY  OF  POTASSIUM  CHLORIDE  IN  AMMONIA  SOLUTIONS 

(Alexandrov,  1941) 


Gms .  NH 

per 

Gms . 

KCl  per 

100  gms.  H20 

in  Sa t . 

Sol. 

1 oo  gms . 

h2o 

O 

o 

cs 

V  ' 

-10° 

0° 

M 

O 

O 

20° 

30° 

O 

O 

=t 

50° 

in  Sat. 

Sol. 

0 

- 

25.0 

28.5 

31  -5 

34-5 

37.3 

40. 1 

42.9 

10 

- 

18.3 

22 .1 

23 .8 

26 . 6 

29.3 

32.0 

34-8 

20 

11 .5 

14.O 

16.5 

19.0 

21 .4 

23 .8 

26  .3 

28.8 

25 

1  0  .2 

12  .5 

15-0 

17.3 

19.7 

22  .0 

24  .2 

26 . 7 

30 

9.1 

11  .3 

13  -7 

15-9 

18.1 

20.3 

22  .5 

24 .8 

40 

7  .4 

9-7 

11  .7 

13  .9 

16 .2 

18.2 

20.4 

22  .8 

SOLUBILITY  OF  POTASSIUM  CHLORIDE  IN  AMMONIA  SOLUTIONS 

(g.  Schmidt,  Quoted  by  Acboumov,  1939! 


Gms.  per  100 

gms. 

Gms . 

per  1 00  gms . 

Gms .  NH3 

Saturated  Solution 

Gms .  NH,, 

Saturated  Solution 

per  100  gms 

per  100  gfi 

IS  . 

XV 

Solvent 

'nh3 

KCl 

Solvent 

'nh3 

KCr 

Results  at  -150 

Results  at  25° 

0 

0.0 

19.0 

0 

0.0 

26  .5 

60 

58.16 

3-07 

60 

57.38 

4  -37 

70 

68.80 

M 

to 

70 

68.31 

2  .42 

80 

79.37 

0.79 

80 

79.76 

1  .30 

90 

89.70 

0-33 

90 

89.50 

0.56 

100 

99.868 

O.132 

100 

99.96 

0.04 

SOLUBILITY  OF  POTASSIUM  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  o° 

(Seidel  and  Pischer,  1941) 


Gms.  per  100  gms . 
Sat.  Sol. 


HC1 

KCl 

0 

21 .9 

22  .5 

2 .14 

26.9 

1  -31 

29.6 

1 .08 

Gms.  per 
Sat . 

100  gms 
Sol. 

HC1 

KCl 

32  .1 

0.98 

33.6 

1 .00 

34-7 

1 .03 

38.0 

1 .19 

Gms .  per 
Sat . 

1 00  gms . 
Sol. 

ECl 

KCl" 

39-2 

1 .28 

43-4 

1 .81 

44.7 

2.11 

an<J  K°gan’  1938  deterniined  the  solubilities  of  KNO  ,  KCl 

-  0°  to3/!'  ne°n:  C°"tainin^  5%.  7%,  10%,  and  i5%  HC1  inw^er  /on, 
50  to  +  60  .  The  results  are  exoressed  in  %  N  0 
the  saturated  solutions.  2US ' 


%  K20,  and  %  RC1  in 


Cl 


K 
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Cl 


COMPOSITION  OF  AMMONIA  SOLUTIONS  SATURATED  WITH 
FOTASSIUM  CHLORIDE  AND  FOTASSIUM  NITRATE 

(Alex&DdroT,  1946) 


Gms .  per  1 oo  gms . 

h2o 

Density 

Solid  phase 

NH3 

KCl 

KN03 

Results  at  -io° 

10.0 

17-9 

3-3 

1 .074 

KCl  +  KNO, 

25.0 

12.0 

1.8 

0.995 

II  ^ 

39-3 

9.2 

1  -7 

0.946 

II 

Results  at  o° 

10.0 

20.8 

5-7 

1 .096 

KCl  +  KNO-. 

24.9 

14.8 

3  -5 

1 .013 

II  ^ 

39-4 

11  -3 

3  -4 

0.960 

II 

Results  at  20° 

10.0 

26.4 

12 .9 

1  -143 

KCl  +  KNO., 

25 .0 

19.2 

9.4 

1 .042 

41 .4 

14-7 

9.2 

0.979 

Results  at  40° 

10.0 

31  -o 

28.9 

1 .190 

kci  +  mo 

24-3 

23  .1 

22  .4 

1 .078 

II  *3 

35-3 

29-8 

19.0 

37-0 

19.2 

19.0 

EQUILIBRIUM  IN  THE  SYSTEM  FOTASSIUM  CHLORIDE  - 
FOTASSIUM  NITRATE  -WATER  ABOVE  ioo° 

(Benrath  and  Braun,  1940) 


Gms .  KC1  per 
100  gms. 
Sat.  Sol. 


37.6 
29.8 
23  .2 
18.70 
14-15 

9-50 

8.35 

3-69 

1.18 


Gms.  KNO,  oer  Moles  KCl  per  Moles  H20 

100  gms .  100  moles  per  mole  of  Solid  phase 

Sat.  Sol.  Dissolved  Salts  Dissolved  Salts 


Results  at  150° 


_ 

100 

5-95 

5  -6 

90.2 

5.64 

21  .8 

65.0 

4  -37 

37.2 

45.9 

3  -24 

47  -4 

34  -4 

2  .59 

58.9 

24-6 

1.94 

71  -3 

15-3 

1  .28 

75-3 

13  -3 

1  .06 

12.0 

0.90 

79-5 

5.98 

1  .12 

81 .9 

1  -94 

1  .14 

_ 

0.0 

1  .22 

KCl 

II 

II 

II 


II 


KCl  +  KNO^ 


II 
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Gins.  KC1  per  Gms.  KNO,  per  Moles  KCl  per  Moles  H2C 

100  gms.  100  gms.  100  moles  per  mole  of  Solid  Fhase 

Sat.  Sol.  Sat.  Sol.  Dissolved  Salts  Dissolved  Salts 

Results  at  200° 


40.9 

7-04 

88.7 

4-67 

KCl 

38.0 

12 .60 

80.3 

4.32 

36.2 

16.85 

74-5 

4.00 

33-5 

22  .5 

67 .0 

3  -64 

II 

28.0 

33  -l 

53-4 

3-ii 

25  .8 

36.1 

49-3 

3  -oo 

M 

21 .4 

48.3 

37-5 

2  .20 

fl 

11  -95 

70.9 

18.55 

1  -15 

II 

8.02 

81.6 

11.76 

0.68 

II 

7.72 

82 .0 

11  .40 

0.63 

II 

- 

- 

9.0 

0.50 

KCl  +  KNO., 

3-19 

87.0 

4.76 

0.61 

KNO,  J 

• 

0.0 

Results  at  250° 

0.65 

M  J 

- 

- 

100 

4.35 

KCl 

44-9 

5.9 

91 .2 

4.14 

41  .6 

13 .9 

80.2 

3  .55 

II 

39-6 

18.3 

74.6 

3  .28 

II 

30.0 

37.4 

52 .2 

2.35 

II 

18.3 

62 .0 

28.6 

1.20 

II 

12.34 

75-7 

18.25 

0.72 

II 

9.56 

82  .4 

13  .60 

0.47 

11 

“ 

6.5 

0.25 

KCl  +  KNO, 

0.59 

93  •  7 

0.85 

0.34 

KNO, 

0.0 

0.38 

II  ^ 

EQUILIBRIUM  IN  THE  SYSTEMS  FOTASSIUM  CHLORIDE  -  FOTASSIUM  NITRATE  -  WATER 
FOTASSIUM  CHLORIDE  -  FOTASSIUM  CHLORATE  -  WATER  AND 
FOl'ASSIUM  CHLORIDE  -  FOTASSIUM  PERCHLORATE  -WATER  ABOVE  ioo° 

(Benratii  and  Braun,  1940) 


Gms.  KCl  per  Gms.  KNO 

100  gms.  per  100  gm^.  Solid 
Sat.  Sol.  Sat.  Sol.  Fhase 

Results  at  150° 

37-6  5.6  KCl 

29.8  21.8  " 

23.2  37.2  " 

18.70  47.4  " 

14.15  58.9  " 

9-50  71.3  » 

8 -35  75-3  " 

3-69  79-5  KNO- 

l.l8  81.9  11  3 


Gms.  KCl  per  Gms.  KC1C, 

100  gms.  per  100  gms.  Solid 
Sat.  Sol.  Sat.  Sol.  Fhase 


Results  at 

150° 

34-7 

10.40 

KCl 

34-4 

10.88 

II 

31.7 

17.80 

It 

28.  5 

23.7 

II 

26.0 

29  -5 

II 

18.22 

37.9 

KC10, 

16.90 

38.9 

11  3 

4-97 

50.6 

II 

Cl 


K 
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Gms.  KC1  per  Gms.  KNO3  per 
100  gms.  100  gms. 

Solid 

Gms.  KC1  per 
100  gms. 

Gms.  KCIO3 
100  gms 

per 

Solid 

Sat.  Sol 

Sat.  Sol. 

Phase 

Sat.  Sol 

Sat .  Sol 

Phase 

Results  at  200° 

Results  at 

175° 

40.9 

7.04 

KC1 

35-5 

13.14 

KC1 

38.0 

12.60 

II 

32.3 

19.95 

II 

36.2 

16.85 

II 

26.6 

32.0 

II 

33.5 

22 . 5 

II 

20.5 

44-9 

KC1  ♦  KC1CL 

28.0 

33-1 

11 

20 . 4 

46.0 

11  J 

25.8 

36. 1 

II 

20.0 

46.3 

n 

21.4 

48.3 

II 

9.28 

55-9 

KC103 

11.95 

70.9 

II 

8.02 

81.6 

II 

7.72 

82.0 

II 

3-19 

87.0 

KN03 

Results  at  250 0 

Results  at 

200° 

44-9 

5-9 

KC1 

38.5 

12.3 

KC1 

41 . 6 

13-9 

II 

35-6 

16.8 

II 

39.6 

18.3 

II 

25.2 

36.8 

II 

30.0 

37.4 

II 

21 . 6 

45-9 

18.3 

62.0 

II 

14.  55 

58.0 

KC1  ♦  KC10 
KC1CL, 

12.34 

9.56 

75-7 

82.4 

II 

II 

5.76 

3.29 

66.6 

69.4 

0.59 

93-7 

KN03 

100  gms. 
Sat.  Sol. 


39.6 


39 

35 

35 

33 

25 

23 


1 

0 

3 

.0 

.3 

,  1 


16.0 

11.62 


per  100  gms 
Sat.  Sol. 

Results  at  150 

3-46 

5-17 

11.2 

11.6 

12.3 

17.08 

17.7 

23.7 
26 . 5 


38.6 

39-1 

33-3 

33-0 

10.3 


41-3 

38.8 

36.2 
33-9 

7.2.2 


Results  at  175 

5.96 

7.20 

18.0 

19.0 

37-0 

Results  at  200 0 

5-7 

12.2 

16.45 
21.5 

23.3 


Gms . 

KC1  per 

Gms .  KC' 

Solid  100 

gms. 

per  100  i 

Phase  Sat 

.  Sol. 

Sat.  sc 

Results  at  200' 

KC1 

23.9 

31.6 

II 

22.0 

33-6 

KC1  ♦  KC1CL 

11.6 

42-8 

1.  ^ 

11.1 

44-3 

KC10.. 

Results  at 

II 

38.7 

15.4 

II 

29.8 

31.8 

28.4 

34-7 

0 

26 . 6 

38.O 

26 . 4 

39-2 

KC1 

26 . 0 

39-0 

II 

15.08 

47.5 

II 

11.34 

51-9 

Kf!1  ♦  KCIO.. 

kcio4 

Results  at 

42 . 6 

11.6 

41 . 8 

14.6 

KC1 

35-3 

26.5 

II 

32.  5 

29  -2 

II 

24. 1 

45.6 

II 

24-0 

46.3 

II 

14-  52 

55-8 

Solid 

Phase 

( Con . ) 
KC10„ 


KC1 

II 

II 

KC1  +  KC10 

II 

II 

KC1CL 

II  * 

d° 

KC1 

It 

II 

II 

II 

KC1  ♦  KClC^ 
KC10„ 
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tCOLJILI BRIUM  IN  THE  -SYSTEM  POTASSIUM  CHLORIDE  - 
POTASSIUM  PERCHLORATE-  WATER 

(Benrat  h,  1943) 


t 


o 


Gins.  KC1  per  100  Gms .  KClO^  per  100  Solid 
gins.  Sat.  Sol.  gms.  Sat.  Sol.  Phase 


75 

32. 

.2 

100 

43' 

.  1 

150 

34. 

,  1 

200 

35. 

.8 

250 

38. 

'5 

1.52  KC1  tcxKClO, 

fl  ^ 

3.36 

7.80 


EQUILIBRIUM  IM  THE  SYSTEM  NaC103  +  KC1  ^  KCIO3  +  NaCl  IN  WATER 

(Muntner  and  Brown,  1943) 


Saturated  Solution  Wt.  % 


t° 

/ - 

_ ^ 

Density 

Solid  Phase 

Cl 

C103 

Na 

K 

h2o 

0 

16.54 

0.91 

8.63 

3-99 

69.93 

1.235 

KC10., 

♦  NaCl 

♦  KC1 

0 

9.42 

19-64 

11-39 

0.34 

59.11 

1.349 

KC10.,  ♦ 

NaCl  + 

NaCIO 

20 

16.95 

1.41 

7.98 

5-82 

67  •  84 

- 

KC10_. 

*  NaCl 

♦  KC1 

20 

8.50 

22.80 

11.20 

1.00 

56.50 

- 

KC10,.  + 

NaCl  + 

NaCIO 

40 

17.17 

2.84 

7.60 

7  •  34 

65-05 

1.257 

KC10-. 

♦  NaCl 

♦  KC1 

40 

5.60 

33-41 

12.02 

1-39 

47.58 

1 .450 

KC10  + 

NaCl  + 

NaCIO 

The 

stable 

salt 

pair 

is  NaCl 

♦  KCIO3 

at  each 

temperature . 

*Data  of  DiCapua  and  Scaletti,  1927. 


Cl 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CHLORIDE  -  POTASSIUM  IODIDE -WATER 

(Zhdanov  and  Kovolenko,  1948) 

The  results  are  also  expressed  in  mole  %  and  moles  per  1000  gms.  of 
water,  and  the  compositions  of  the  invariant  solutions  agree  fairly  well 
with  those  of  Etard  (Vol.  I,  p.  752). 


Gms .  KI  per 

Gms .  KC1  oer 

Gms .  KI  oer 

Gms .  KC1  per 

100  gms. 

100  gms. 

Solid 

100  gms. 

100  gms. 

Solid 

Sat .  Sol . 

Sat .  Sol. 

Phase 

Sat .  Sol. 

Sat .  Sol . 

Phase 

Results 

O 

O 

♦-> 

0.0 

22.20 

KC1 

35.83 

9-34 

KC1 

2.45 

21.33 

11 

38.97 

8. 12 

11 

4.65 

20.43 

II 

39.75 

7.27 

II 

7-54 

19.12 

II 

41.75 

6.74 

II 

10.08 

18.40 

II 

45-01 

5.89 

11 

12.51 

17.12 

II 

47-59 

5.48 

II 

14.89 

16.48 

II 

49-56 

4.67 

11 

18. 17 

15.18 

II 

51.89 

4.07 

KI  +  KC1 

22.21 

13.71 

11 

51.88 

4.07 

ll 

27.02 

12.06 

11 

57-70 

0  .0 

KI 

31.51 

10.59 

II 

K 
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Gms  .  KI  oer  Gms  .  KC1  per 

Gms.  KI  oer  Gms.  KC1  oer 

100  gms . 

100  gms . 

Solid 

100  gms . 

100  gms. 

Solid 

Sat.  Sol 

.  Sat.  Sol. 

Phase 

Sat.  Sol 

.  Sat.  Sol. 

Phase 

Results  at  250 

Results  at  50° 

0.0 

26.30 

KC1 

0.0 

30.10 

KCl 

3-07 

24.55 

II 

5.01 

27.49 

II 

4-73 

23.86 

II 

7-52 

26.34 

II 

7.19 

22.57 

11 

10.02 

24.85 

II 

8.16 

22. 10 

II 

15-39 

22.89 

II 

8.64 

21.77 

II 

19.07 

19.98 

II 

1 1. 80 

21.20 

II 

27.87 

15.79 

II 

13.56 

19.67 

II 

35.03 

13.15 

II 

15-27 

18.90 

11 

40.01 

11.13 

II 

19.65 

16.90 

II 

48.62 

7.75 

II 

25.04 

15-25 

" 

54-97 

5-73 

" 

29.97 

12 .80 

11 

57-34 

5.04 

KI  +  KCl 

31.60 

12.22 

II 

57  -  40 

4.85 

It 

33.8i 

11.61 

II 

57  -  46 

4.92 

II 

36.13 

10.52 

II 

57.40 

4.92 

II 

38.74 

9-77 

II 

62.70 

0.0 

KI 

41  •  38 

8.55 

II 

II 

Results  at  75° 

43-02 

8.01 

45.14 

7.38 

II 

0.0 

33-20 

KCl 

47-  19 

6.63 

II 

4.00 

31 .06 

49.02 

6. 10 

II 

9.29 

27.67 

53-12 

5.01 

II 

15.04 

25. 14 

II 

54-54 

4-53 

KI  +  KC1 

18.  36 

23-05 

ll 

54-52 

4-57 

II 

20.02 

22.09 

54.67 

4. 60 

11 

24.98 

19-56 

II 

54-60 

4-52 

II 

30.  13 

17.15 

ll 

54-57 

4-53 

II 

35-85 

14.01 

II 

59.76 

0.0 

KI 

40.93 

12.54 

II 

45.02 

9.40 

49-84 

55-86 

58.00 

59.01 

59.06 

59.02 

65-30 


8.70 

6.65 

5-43 

5-42 

5-46 

5-44 

0.0 


KI  +  KCl 


KI 


srss*j5  ss&*'.sst,«-v 

50°,  and  750  are  given  by  Zhandov,  1948a, 

tiQUILIBKlUM  IN  THE  SYSTEM  POTASSIUM  CHLORIDE  - 

AMMONIUM  CHLORIDE  -  UATER  at  20 

IDolique  and  Pane,  1947) 

tions  agree  with  those  previously  found. 


Gms .  oer  100  gms. 


Ii20 


Gms 


20 


KCl 

o.o 

3-35 

6.72 

14 

15-3 


nh4ci 

37-4 

35-93 

35-6 

31-8 

31-9 


Density^ 


.076 
.089 
.098 
124 
1. 132* 

* ( invariant) 


s.  per 

loo  gms.  h2u 

Density 

"kci 

nh4ci 

15.8 

30.92 

- 

16.26 

29.48 

1. 130 

20.15 

20.59 

20.74 

20.22 

34-39 

0.0 

1.173 

Kali  DM 


K 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CHLORIDE  - 
AMMONIUM  CHLORIDE- WATER 

(Jarljkoff,  1  984) 


Gms.  KC1  per 
100  gms .  H20 


28. 10 
20.80 
13-69 
1 1.04 
0.0 


46.9 
35. 76 

30.3 

18.8 

0.0 


NH4C1  per 

Density 

gms .  H20 

Results  at 

0° 

0.0 

1 . 1642 

10.37 

1.1316 

24.07 

1.1162 

25.65 

1.1057 

29.9 

1.066 

Solid  Phase 


KC1 

xKCl-yNH  Cl 

x  KCl-yNH  Cl  +  wNH  Cl-zKCl 
w*NH  Cl -z KCl 
NH  Cl 


Results  at  25' 


36.40 

0.0 

1.1775 

KCl 

26.71 

12.24 

1.1540 

x  KCl-yNH..Cl 

27.37 

21.60 

1.1417 

II  ^ 

16. 40 

32.0 

1.1322 

If 

15.73 

32.70 

1 . 1 322 

x^l-yNH  C1+wNH4C1-zK 
wNH  Cl-zKCl 

nh4ci 

14.64 

32.9 

1 . 1282 

0.0 

40. 1 

Results  at 

1 .064 

45° 

41.13 

0.0 

1.1956 

KCl 

35.6 

7.62 

1. 1775 

xKCl-yMLCl 

26.9 

21.90 

1.1506 

..  **■ 

17.51 

39.70 

1.350 

x  KCl-yNH  Cl+wNHCl’zC 
w NH  Cl-zKCl 

7.67 

44. 1 

1.1075 

0.0 

48.0 

Results  at 

1.085 

65° 

NH  Cl 

0.0 

15.60 

27.30 

48.5 

56.5 


1.209 
1 . 1788 
1.526 
1. 1390 
1.086 


KC1 

xKCl-yNH  Cl 

■  II  ^ 

x  KCl-yNH uC1+wNH4C1-zKC1 
NH^Cl 


Cl 


Results  at  90 0 


52.5 

0.0 

39-3 

20. 5 

32.4 

36.9 

21.5 

59.  31 

18.0 

60.9 

0.0 

68.  1 

1.2184 
1. 1760 
1.1547 

1.1570 

1. 1450 
1 . 1020 


KC1 

xKCl-yNH  Cl 

II  ^ 

x  Cl  -y  NH  Cl  +  w  NH  Cl  •  z  Cl 
w  Nn  Cl-zKCl 


„C1 


EQUILIBRIUM  IN  THE  SYSTEM  KCl  +  NH4C1  +  H20  AT  25' 

(Flatt  and  Burlchardt,  1  944) 


The  results  agree  with  those  found  by  previous  workers  (Vol.I,  p.767-8) 

MT4  Pi  -I _ TT  ^ 


- -  ^ ^solved Salts  Dissolved  salt 

11.40 
10.00 
9.58 
8.47 
8.05 
7.13 


n-  ■>  . —  U1  per  100  mole1 

Dissolved  Salts  Dissolved  Salts  Solid  Phase 

0.0 
27.9 

32.2 

52.4 

56.2 

68.5 


0.0 

3.0 

2.5 

9-2 

11.0 

19.4 


n.  T-T,  rer  100  moles 

Dissolved  salts  Dissolved  Salts  Solid  Phase 

70.5 

73-3 
74.2 
76 . 1 

84.6 

100.0 


7.07 

6.89 
6.67 
6.  78 
7.00 
7-47 


22.4 
26.  6 
98.6 

98.5 
99-  1 

100.0 
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THE  SYSTEM  KC1  +  NH4N03=r=^  NH^Cl  +  KN03  IN  WATER 

(Bergman,  1  93  8) 

The  data  are  given  for  the  sections  KC1  +  NH4N03  +  H20  and  KN03  +NH4C1 
+  H^O  from  20°  to  30°,  and  essentially  supplement  those  of  other  workers 
(Vol,  I,  p.  757 ) .  Below  24. 40  the  stable  pair  is  KNCL  +  NH4C1,  and  the 
solubility  of  each  is  given  below.  The  eutectic  is  at  -16.4°  with  KN03 
+  Nh4Cl  +  Ice  as  saturating  phases.  The  results  are  also  given  on  a  mo¬ 
lar  basis. 


Gms .  per  100  gms  .  Sat .  Sol. 


nh4ci 


Solid 

Phase 


Gms  .  per  xoo  gms  .  Sat .  Sol. 


nh4ci 


Solid 

Phase 


Results  at  -150 


Results  at  -io° 


0.0 

18.7 

nh4ci 

4.9 

19.4 

11 

6.7 

19.2 

NHaCl  +  KNCL 

6.5 

18.7 

KNCL 

6.0 

17-5 

KNCL  +  Ice 

4-95 

17.65 

Ice 

0.0 

18.5 

II 

Results  at  0 

0 

0.0 

22.9 

NH4C1 

4-7 

22.2 

II 

14.0 

21.1 

KNCL  +  NH„C1 

13-4 

17.3 

kno3 

li  J 

21.1 

8.75 

11.6 

0.0 

II 

Results  at  20 0 

0.0 

27-2 

NH4C1 

4-4 

25.9 

II 

20.3 

22.7 

NH,C1+  KNCL 

21.9 

22.6 

22.2 

19.4 

4  kno3 

22.6 

15.4 

23-4 

7.8 

ll 

23-4 

0.0 

The  system  K2Cr04  -  KC1  -  KN03  -  H20 
by  Palkin  and  Bogoyavlenskii ,  1941 • 
solutions  are  found  in  the  system. 


0.0 

20.8 

NH4C1 

4.8 

20.1 

II 

9.2 

19.9 

KNCL  +  NH  Cl 

8.75 

18.25 

KN03 

6.75 

11.7 

KNCL  +  Ice 

5-25 

12.0 

Ice 

0.0 

13.3 

II 

Results  at  io£ 

) 

0.0 

25.0 

NH^Cl 

4.55 

24. 1 

11 

18.05 

22.4 

NHilCl+  KNCL 

17.9 

20.4 

KN°3 

18.0 

i6.35 

II 

17.85 

8.2 

II 

17.7 

0.0 

Results  at  30° 

0.0 

29.3 

NH^Cl 

4.3 

28.0 

II 

20  .0 

24. 1 

24.0 

23*5 

" 

25.7 

23.2 

NHilCl+  KNCL 
4  KNCL 

II  ^ 

25-7 

22.3 

27.0 

14. 6 

26 . 4 

18.4 

11 

29.0 

7. 1 

II 

31-2 

0.0 

was  studied  from  the  eutectic  to  40° 
No  compounds,  hydrates, nor  solid 
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EQUILIBRIUM  IN  THE  SYSTEM 


POTASSIUM  CHLORIDE -POTASSIUM  PERRHENATE- WATER 

(Smith,  1946) 


Results  at  o° 


Results  at  30° 


Gms .  KReO^ 
per  100 
gms.  H20 

0.36 

.027 

.023 

.022 

.017 

.007 

.000 


Gms.  KOI 
per  100 
gms.  H20 

0.0 

9.5t 

20.63 

28.05 

28.10 

28.04 

28.02 


Solid  Phase 

KReO 

II  ^ 

II 

KReO..  +  KOI 
KC1 

II 

II 


Gms .  KRe04 
per  100 
gms.  H20 

1 .47 
0.423 
•  173 

.114 

.072 

.000 


Gms.  KCl 

per  100 

Solid  phase 

gms .  H,0 

0.0 

KReOu 

1 .63 

II  H 

1  *53 

II 

13  .84 

II 

37-47 

37.42 

KReO..  +  KCl 
KCl 

The  system  KCl  -  KH2P0  -  H20  was  studied  by  Polosin  and  Shakhparonov , 
1939  from  the  eutectic  to  +350.  No  compounds  were  formed.  The  eutectic 
temperature  is  --10.80  and  the  saturated  solution  contains  18.84%  KCL  and 
2.31%  KH2F04. 


Data  for  the  composition  of  saturated  solutions  containing  KCl  and 
NHnHoF04,  with  solid  solutions  (K,  NH„ )C1  and  (K,  NH^IH-FO,,  as  saturat-  ■ 
ing  phases  are  given  by  polosin  and  Snakhparonov ,  1947  from  -11.2  to  350. 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CHLORIDE  - 
MAGNESIUM  CHLORIDE  -  WATER  AT  35°  AND  75° 

(Lightfoot  aad  prutton;  1346,  1947) 


Gms.  MgCl2  per 
100  gms .  Sat .  Sol 

o.o 
3  -70 
9-41 
15.24 
21 .41 
27.32 
27.34 
30.40 
33*63 
36.17 
36 .28 


0.0 
7.51 
12.65 
20.95 
28.43 
29.26 
29.25 
30.08 
31  -75 
33  *57 

35.84 
37.04 

38.85 

38.86 

39.12 


Gms.  KCl  Per  100 
gms.  Sat.  Sol. 

„  Results  at 
28.04 

23  *53 
16.95 

11 .42 

6.85 
3  *8o 
3  .81 
1 .38 
0.38 
.14 
0.0 

Results  at 

33  *16 
23  .98 
18.36 

10.73 

5  88 
5 

5.57 

4-54 

3.'0 

1 .73 
0.81 
^.58 
0.w2 
0.32 
0.0 


35 


Solid  Phase 
KCl 


KCl  +  KCl-MgCl  -6H-0 

n  2  2 

KCl-MgCl  '6H,0 

Ti  2 

KCl-MgCl2-6H20  +  MgCl  -6H„0 
figCl2-6H20  2  2 

75° 

KCl 


II 

KCl  +  KCl-MgCl  -6H,0 

11  22 

KCl-MgCl  -6H-0 

ll  ^  * 


It 

KCl-MgCl2-6H20  +  MgCl  -6H.0 
Mgcl2 '6R20 


Cl 


K 
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Data  for  the  system  KCl  -MgCl2~H20  up  to  200°  is  given  by  d'Ans  and 
Sypiena,  1942.  Further  data  at  350  and  55°  are  reported  by  Zorkin  and 
Fetuthova,  1940- 

The  reciprocal  salt  pair  2KC1  +  MgSO  K2S04  +  MgCl2  was  studied  in 
detail  at  25°  by  Kurnakov  and  Shoikhet,  1938  and  the  equilibrium  diagram 
is  also  given  by  Kurnakov  and  Loukianova,  1938. 

Data  for  the  system  KC1  -  NaCl  -  MgS04  -  H20  at  35°  and  50°  are  given  by 
Zorkin  and  Petukhova,  1940. 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CHLORIDE  - 
POTASSIUM  SULFATE  -  WATER  AT  20° 

(Oolique  and  Pane,  1947) 


Gms .  per 

100  gms .  H,0 

Density  24° 

Solid  phase 

KCl 

K2so4 

0.0 

11.11 

1 .081 

k2so4 

7.04 

5.7 

1 .085 

II  ^ 

12  .9 

5-i 

1 .100 

20 

3  .46 

1 .129 

29.92 

2 .01 

1  .171 

34  .5 

3  -l8 

1 .181 

K,SOa  +  KCl 

34 

1  .56 

1 .179 

34-39 

0.0 

1  .173 

Cl  The  equilibrium  at-50,  250  ,  and  750  in  the  quaternary  system  K2S04  + 
NaCl  +  H20  were  determined  by  Zaslavsky,  Sinani,  and  Sokolova,  1938. 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CHLORIDE  -  UREA  -  WATER  . 

(Polosin  and  Ozolin,  1947) 


The  system  was  also  studied  by  Bochovkin  and  Bochovkina 
suits  which  differ  from  those  below.  According  to  B.  and 
solution  contains  15.9%  KCl  and  26.1%  urea  at  -i6.9°>  and 
brium  with  ice,  -KCl  and  -urea.  They  found  only  -urea 
mixtures  which  contained  excess  solid  KCl- 


1947  with  re- 
B.  the  eutectic 
is  in  equili- 
to  be  stable  in 


The  results  below  are  also  given  in  moles  per  1000  moles  of  water  and 
moles  per  100  moles  of  dissolved  salts. 


Gms.  KCl  Gms.  CO l NH2  >2 
per  ioo  oer  100  gms  . 
gms.  S.S.  Sat.  Sol. 


Gms .  KC 1 
Solid  phase  per  100 
gms.  S.S. 


Gms.  CO(NH2)2 
per  100  gms.  Solid 
Sat.  Sol. 


phase 


Results  at  -15° 


Results  at  o° 


15.85  Ice  +0C-KCI 

1 6 .80  &  -KCl 

25-75 

28.00  c£-KC1+oi-C01NH2)2 
28.05  o:-CO(NH2)2 


16.00 

15-90 

14.10 
14-10 
13-15 

12.10  28.30 

7.90  29.00 

8.50  27-40 

10. 40  24-35 

15.00  17.00 


tf-CO(NH2)2+  Ice 
Ice 


21 .65 

0.0 

20.10 

8.00 

18.40 

16 .30 

16.65 

24.95 

15-55 

29-10 

14-90 

34-10 

14 .80 

34-40 

14.60 

35  -40 

11.05 

36.30 

4-90 

38.40 

0.0 

4O.OO 

rf-KCl 


cC-KCl  +/-KC1 
-  /5-KCl 

It 

xf-KCl  +  oC-€0(NH2)2 
c£-CO(NH2)2 
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&ns.  NCI  Gms.  CO(NH2)2 

per  100  per  100  ?ms.  Solid  phase 

gms.  S.S.  Sat.  Sol. 


Gms.  BQl  Gms .  CC(NH2 >2 
ter  100  per  ioo  gms.  Solid  Fhase 
gms .  S.S.  Sat .  Sol . 


Results  at  io° 


Results  at  250 


23 .45 

0.0 

oC-KCl 

26.45 

0.0 

20.10 

8.00 

II 

24.50 

7-55 

18.4O 

16.30 

11 

22  .30 

15-55 

16.65 

24  -95 

oC-KCl  +  /?-KCl 

20.10 

24.00 

15  -55 

29.10 

fi-  KC1 

17.70 

33-00 

14.90 

34.10 

11 

16 .90 

36 .60 

14  .80 

34-40 

11 

15.60 

42  .30 

14.60 

35  -40 

/5-KCl+^-C0lNH2)2 

14 .40 

47.80 

11  .05 

36.30 

/?-CO(NR2)2 

9.10 

50.00 

4.90 

38.40 

11  ^ 

3  .80 

52.70 

0.0 

40.00 

II 

0.0 

54.60 

/-KC1 


fi- KC1  +.^-CO(NH2)2 
/£?-CO(NH2  )2 


Results  at  30° 


Results  at  40° 


Cl 


27. 

.10 

0.0 

25  ■ 

.20 

7.45 

23 

.05 

15.40 

20, 

.80 

23.80 

18 

•  30 

32 .80 

17. 

•  50 

36.30 

16 , 

.00 

42 .00 

14, 

.60 

47.80 

14 

.30 

50.20 

9. 

.50 

52.40 

3  < 

.50 

55.60 

0, 

.0 

57.40 

fi-  KC1 

It 

II 

II 

II 

II 

II 

It 

/?-KCl  +  X?-CO(NH2)2 
fi- CO(NH2)2 

II 

y-CO(NH2)2 


28.30 

0.0 

26 .60 

7.35 

24.50 

0 

rH 

\n 

fi 

22  .1  0 

23.35 

19.50 

32  .30 

18.65 

35.80 

l6.90 

41  .55 

15.50 

47  .40 

14 .00 

55-20 

10.40 

57.20 

3.10 

6l  .20 

0.0 

62  .25 

/5-KC1 


/?-KCl+/?-CO(NH2)2 
-CO(NH-  )_ 
y-CO(NH2)2 

II 


Invariant  Points 


Gms.  KC1  per 

Gms.  CO(NH2)2 

t° 

100  gms . 

per  100  gms . 

Solid  Fhase 

Sat.  Sol. 

Sat.  Sol. 

-10.6  ) 

19.80 

0.0 

Ice  +eC-KCl 

22 .1 ) 

26 .20 

0.0 

cc  -KC1  +/3-KC1 

-10.9) 

0.0 

32.90 

Ice  +oc-CO(NH  ). 

1 .1 ) 

0.0 

40.70 

fi  -COINH.L  +«-C0(M 

29.2 ) 

0.0 

57.20 

fi  -CO(NH^)  +  tf-CClNtf 

-19.4) 

_ K  ^  \ 

13  -45 

26 .15 

Ice  +  o;-KCl  +oc-COC 

7.9) 

O  _  1 

14  .50 

31  .50 

cc-KCl  +  fi-KCl  +cc-CO(! 

O.l) 

14-60 

39.20  fi 

-KC1  +  c*-CO(NH  )  +  *0 

EQUILIBRIUM 

IN  THE  SYSTEM  FOTASSIUM  CHLORTDR  - 

SODIUM  CHLORIDE  -  LITHIUM  CHLORIDE  -  WATER 

2 

u 


(Yaoatiera,  1947) 


t° 

Gms .  per 

100  gms . 

KC1 

NaCl 

0 

1  -43 

0.73 

25 

9.76 

13.98 

25 

6.14 

5  .25 

25 

3  .32 

0.80 

50 

13.00 

12.77 

50 

8.49 

6.94 

50 

6.03 

1 .09 

Sat.  Sol. 

\  Density 
LiC  1 

36.80  1 .252 

6-05  1.217 

16. 9S  1.189 

44-20  1.322 

6.15  1  .233 

15.71  1.207 

45.59  1*359 


Solid  Fhase 


KC1  +  NaCl  +  LiCl*ILO 
KC1  +  NaCl 

II 

KC1  +  NaCl  +  LiCl-R.O 
KC1  +  NaCl  2 

II 

KC1  +  NaCl  +  LiCl’H20 


K 
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The  ioo°  isotherm  of  the  system  KCl  -  RbCl  -  MgCl  -  H20  was  determined  by 
Makarov,  Perelman,  and  Logkova,  1941. 

The  diagram  for  the  system  k+  ,  NH  + ,  Na+ ,  Cl",  NO  '-H,0  at  20°  is 
given  by  Schutze,  piechowicz,  and  Wahl,  1943.  The  invariant  solutions 
are  as  follows: 


Moles  per 

1000  moles  of  Water 

K  + 

nh4+ 

Na+ 

Cl' 

no3- 

26 .1 

66.9 

73  •  1 

166 .1 

- 

91 

320 

160 

- 

571 

65 .6 

99.7 

104.6 

158.7 

111  .2 

80 

202 

181 

114 

349 

95 

415 

172 

100 

582 

Solid  Fhases 


KCl  +  NH  Cl  +  NaCl 
KNO?  +  NHuNO^  +  NaNO. 

KCl  +  NH  Cl  P  NaCl +  KNO^ 
NHUC1+  NaCl+  NaNO?+  KNO^ 
NH^Cl  +  KN03+  NH NC^+feNq 


Cl  The  distribution  of  bromide  ions  between  solid  phases  and  liquid  phases 
in  systems  containing  Mg1*",  Cl",  K+  ;  Na+  and  H20  was  studied  by  Cirkov 
and  Schnee,  1939.  The  effect  of  the  rate  of  crystallization  on  the  dis¬ 
tribution  was  also  determined. 


The  distribution  of  micro  amounts  of  Br~  between  the  solution  and  sol¬ 
id  phases  during  isothermal  evaporation  was  studied  by  Cirkov,  1944,  in 
the  following  systems:  KCl  +  H20  at  25°,  107°;  KCl  +  NaCl  +  H,0  at  25°; 
KCl  +  1“  +  H20  at  25°:  KCl  +  NaCl  +  I"  +  H20  at  25°;  KCl  +  MgCl2  +  H20 
at  350. 

The  specific  volumes  and  heat  capacities  of  solutions  of  KCl  +  NH4N03 
are  given  by  Rntskov,  1948. 


SOLUBILITY  OF  POTASSIUM  CHLORIDE  IN  AQUEOUS  ETHANOL  SOLUTIONS 

(AchoumoT,  1989) 


Compositions  of  the  saturated  solutions: 


Results  at  o° 


Gms .  per 

1000  gms.  ] 

'c2hsoh 

KCl 

0.0 

285  .2 

10.28 

278 

20.54 

271 .1 

41  -07 

256.5 

123  .2 

208.8 

Results  at 

25° 

Gms.  per  1000 

gms .  ] 

C2H50H 

KCl 

0.0 

359.7 

10.28 

353-8 

20.54 

346.2 

41  -07 

333-8 

82  .14 

315-6 

205 .4 

258.9 

SOLUBILITY  OF  POTASSIUM  CHLORIDE  IN  ORGANIC  SOLVENTS  AT  250 

( l9t>  in  c.d<S  lobe,  1945) 

Solvent  Gms.  KCl  per  100  gms .  Solvent 


Ethylened i amine 
Monoet hanolami ne 
Ethylene  Glycol 


0.014 

0.27 

5.18 
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-loo  gms.  of  a  saturated  solution  in  50%  ethyl  alcohol  contains  5.15 
gms .  KCl  at  20° . 

-100  gins,  of  a  saturated  solution  in  50%  ethyl  alcohol  saturated  with 
benzene  contains  5.50  gms.  KC1  at  20°.  (Grinberg  and  Zemlyakova,  1948) 

A  mixture  of  equal  volumes  of  ethyl  ether  and  water,  when  saturated 
with  HCl  at  o°  dissolves  0.056  gms.  KC1  per  100  gms.  of  mixture. 

(Fischer  and  Seidel,  1941) 


SOLUBILITY  OF  POTASSIUM  CHLORIDE  IN  IODINE  MONOCHLORIDE 

(Cornog  and  Bauer,  1942) 


Gms .  KI  per 

Solid 

.  O 

Gms.  KI  per 

Solid 

t° 

100  gms .  IC1 

Phase 

t 

100  gms.  IC1 

phase 

15 

4.70 

KC1-2IC1 

45* 

6.95 

KC1-IC1 

20 

4.90 

II 

50 

7  .20 

II 

25 

5  .20 

II 

55 

7.40 

II 

30 

5-55 

II 

60 

7.70 

II 

35 

5-95 

II 

65 

8.05 

It 

40 

6.45 

II 

40 

6.80** 

KC1-IC1 

*  _ 

Transition  temperature 

**  =  Metastable 

SOLUBILITY  OF  KC1  IN  LIQUID  SULFUR  DIOXIDE  AT  250 

(Sbatenstein  aad  Viktoror,  1937) 

loo^gms.  of  a  saturated  solution  of.  KCl  in  S02  contain  0.0126  gms.  KC1 


The  solubility  of  KCl  in  SbCl  at  its  melting  point  (520°  -  5^0°)  is 
given  by  Zouravlev,  1939.  3  5  530  ' 


Melting  point  data  have  been  determined  for  the  following  systems': 


KCl  +  XV03 
KCl  +  ZnCl2 

KCl  +  FbCl2 

KCl  +  ZnCl2  +  PbCl2 

KCl  +  ZnS04 

KCl  +  ZnS04  +  MaCl 

KCl  +  ZnCl2  +  NaCl 

KCl  +  KC103 

KCl  +  KN03 

KCl  +  KN03  +  KC103 

KCl  +  MgCl2 

KCl  +  MgCl2  +  NaCl 

KCl  +  KF  +  K2S04 

KCl  +  NaF  +  K2S04 

KCl  +  NaF  +  Na2CO 

KCl  +  KF 

KCl  +  K2C03 

KCl  +  KF  +  K2C03 

2KCI+  CaF2  2KF  +  CaCl2 


(Schmitz -Dumont  and  Schmitz,  1944) 

(Ugai  and  Shatillo,  1949) 

(Nikonova,  Pavlenko,  and  Bergman,  1941) 

(Ugai  and  Shatillo,  1949) 

fl 

(Luzhnaya  and  Vereshemina,  1949) 

II 

II 

(Nikonova,  Favlenko,  and  Bergman,  194!) 

( Falkin ,  1948) 

II 

(Fedotov,  1941) 

(Klemm,  Beyersdorfer.  and  Oryschkewitsch , 
( Imatomi ,  1940)  1948) 

(Mukimov,  1940) 

(Volkov  and  Bergman,  1940) 

II 

(Volkov  and  Bergman,  1940a) 

II 

II 

(Krauze  and  Bergman,  1942) 
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Reactions  in  the  systems  KC1  +  RbF  and  KC1  +  CsF  at  temperatures  below 
the  melting  points  were  studied  by  Link  and  Wood,  1940. 


CIO  POTASSIUM  CHLORATE  KClO, 


SOLUBILITY  OF  POTASSIUM  CHLORATE  IN  DEUTERIUM  OXIDE  SOLUTIONS  AT  5° 

(Noonan,  1948) 


Mole  %  D2C 


Moles  KCiO,  per  100 
moles  H20  +  D20 


o.o 
91  *43 
100.0 


0.5845 
.5182 
•  5120 


INVARIANT  POINTS  IN  THE  SYSTEM  KClO  +  NaC103  +  H20 

Brown,  1943) 


(Muntner  and 

Saturated  Solution  Wt .  % 


0 

40 


NaClO., 

44  .21 
51  -75 


KC10, 


Solid 

phase 


0.44 
3  -4i 


NaC103+  KC103 


SOLUBILITY  OF  POTASSIUM  CHLORATE  IN  ORGANIC  SOLVENTS  AT  25' 

(Isbin  and  Kobe,  1945) 


Solvent 

Ethylenediamine 
Monoe  t  hanolami ne 
Ethylene  Glycol 


Gms.  KC103  per  100  gms .  Solvent 

0.145 
d.30 
1 .21 


Melting  points  in  the  system  KC^03  +  miuj 
1948. 


KNO  were  determined  by  palkin, 


CIO  POTASSIUM  PERCHLORATE  KCIO^ 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  PERCHLORATE  - 
FOTASSIUM  PERMANGANATE  -  WATER  AT  25 

(Greenberg  and  Valden,  1940) 

The  mixtures  were  heated,  and taiJed^n^wo^weksrprovidiBg^he  Slid 
saturation.  Equilibrium  was  a  days  after  preparation,  other- 

phase  was  ground  in  an  agate  mort  h  g  were  analyzed  by  the  wet 

^  —  a*.™.- « «i- 

ysis  . 
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KMn04  per 

Gms.  KC104  per 

Wt .  %  KMn04  in 

’s.  Sat.  Sol. 

100  gms .  Sat .  Sol . 

Solid  Solution 

0.4712 

1.868 

1 .2 

2 .065 

1 .381 

7.7 

2 .651 

1 .230 

11.8 

2.628 

i  .245 

12 .0 

4.009 

0.9777 

26.8 

4.573 

.8434 

38.2 

4.864 

.7816 

44.4 

5-698 

•5872 

68.0 

5-732 

.5548 

70 .2 

6-333 

•3582 

84  .5 

SOLUBILITY  OF  POTASSIUM  PERCHLORATE  IN  ORGANIC  SOLVENTS  AT  250 

(Isbin  and  Kobe,  1945) 

Solvent  Gms •  KC104  per  100  gms .  Solvent 

Ethylened iamine 
Monoethanolamine 
Ethylene  Glycol 


2  .81 
1  .36 
1  -03 


CIO 


POTASSIUM  CHROMATE  KoCr0„ 

—  4 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CHROMATE  -  SODIUM  CHROMATE  -  WATER  AT  250 

I  Makarov  and  Druzbinin,  19S7) 


Gms.  per  100  gms. 

Sat .  Sol 

Na2Cr04 

K2Cr04 

45.76 

0.0 

41  -49 

5  -49 

35.oo 

11  .75 

34.35 

13  .20 

27 .21 

14 .92 

25.15 

15 .27 

22.97 

16.86 

16.49 

21  .40 

12.33 

25  .62 

9.46 

30.00 

8 .24 

30.82 

8.08 

32 .04 

4.25 

35-77 

0.0 

39.52 

Gms.  per  100  gms .  Solid 


Na2Cr04 


K2Cr04 


) 


60.0 
29.SO 
25.90 
2S  .60 
23 .00 
23  -SO 
23  .00 
22  .00 
21  .50 


20.75 


21  .00 
y  0.0 

j 


0.0 

70.50 
74 .1 0 
74  -40 
77 .00 
76  .50 

77.00 

78.00 

78.50 
79.25 
79.00 

100.0 
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Results 'of  M.and  D. in  Moles 


CrO 


Molesper  100  moles  Dissolved  Salts  Moles  per  100  moles  Solid 


l2Cr04 

K2Cr04 

Na2Cr04 

K2Cr04 

00.0 

0.0 

90.05 

9.95 

J  ( Pure 

Na2CrO  -6H  0) 

76.70 

23  .30 

33  .30 

66.70 

76.09 

23  .91 

29.52 

70.48 

69.61 

30.39 

29.30 

70.70 

66.38 

33  .62 

26.90 

73  -10 

62 .01 

37.99 

26.61 

73-39 

48.01 

51  .99 

26.85 

73  .15 

36.58 

63  .42 

25  .25 

74.75 

27 .40 

72.60 

24.72 

75.28 

24 .28 

75-72 

24 .00 

76.00 

23  .19 

76.81 

24  .16 

75 .84 

12.45 

87.55 

(pure  K2Cr04) 

0.0 

100.0 

EQUILIBRIUM  IN  THE  SYSTEM  FOTASSIUM  CHROMATE,  POTASSIUM  NITRATE  AND  WATER 

(Ravich  and  Frolova,  1944) 


t° 


-12.1 
-6.2 
-5.8 
-4 .6 
-2  .6 
-4  .8 
-1 .8 
+2.0 
4.4 
0 


25 


50 


96.5 

116 


Gms . 
gms 


KNO.,  per  100  Gms.  K2Cr04  per  100 


Sat.  Sol. 


gms.  Sat.  Sol. 


Solid  Phase 


2  .31 
5-73 
5-57 
4  .62 
2.64 

5.93 
6 .52 
7.24 
7.58 
9.20 

6.94 

5.50 

4-72 

3  -oi 

22  .26 
17-79 
12 .54 
10.28 
6 .01 
40.45 
34  .17 
25  -48 
14  .44 
7.23 
56.43 
71  .15 


35  .34 

18.87 

18.33 

15.23 

8.71 

19.53 
21 .48 
23.83 
24  .97 
9.54 
19.98 
32.56 
34 .66 
35-68 

8.25 

17-76 

29-32 

32.31 

35.32 
6.39 

13  .92 
26 .46 

32 .77 

36.82 

10.64 

5.49 


Ice  +  KNO,  +  K2CrO„ 
KNO,  +  Ice 
ice 


KNO., 

II  ^ 

II 

II 


II 

II 


KNO.,  +  K-CrO 
3 K,CrCL 

kno, 

11  ^ 


KNO.,  +  K,CrOa 
3  K_Cr 0 
$N0, 

11  ^ 


KNO,  +  K2CrO„ 
\CrS4 

KNO,  +  K2CrO 

3  fi 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  CHROMATE  - 
FOTASSIUM  SULFATE  -WATER  AT  2s0 

(MakaroT  and  Druzbinin,  1987) 


Gms .  per  loojims.  Sat.  Sol . 


k2so4 

K2Cr04 

k2so4 

0.0 

39-52 

0.0 

1.11 

36.18 

12.60 

1  -51 

33-91 

32.50 

1 .88 

30-91 

45-00 

2.66 

25-75 

66.90 

3-49 

23  .20 

91  -50 

5-47 

15-53 

99.20 

8.75 

4-95 

99.80 

10.76 

0.0 

100.0 

per  100  moles  of  Dissolved  Salts 

Moles 

Gms.  per  100  gms .  Solid 

/ - ^ - - 

K2Cr04 

100.0 
87 .40 
67.50 
SS-oo 

33-io 

8.50 
0.80 
0.20 
0.0 


Moles  per  100  moles  Solid 


✓ 

\ 

k2so4 

K2Cr04 

k2so4 

K2Cr04 

0.0 

100.0 

0.0 

100.0 

3-30 

96.70 

18.84 

86.16 

4-73 

95.27 

34 .92 

65 .08 

6-35 

93  .65 

47.69 

52.31 

10.32 

89.68 

69.25 

30.75 

14-35 

85.65 

92  .30 

7-70 

28.18 

71 .82 

99.28 

0.72 

66  .40 

33  -6o 

99.82 

0.18 

100.0 

0.0 

100.0 

0.0 

Data  for  the  reciprocal  salt 

pair  K  CrO,.  +  Na„SO„  Na 

oCr0„  +  KoS0„ 

id  water  at  25°  are  given  by  Makarov  and  Druzhinin,  1937. 

Melting  points  in  the 

system 

K2Cr04  +  KNO^  are  given  by 

Kitrov,  1949. 

POTASSIUM  D 1 CHROMATF  K2Cr20? 

SOLUBILITY  OF  FOTASSIUM  DICHROMATE  IN  DEUTERIUM  OXIDE  SOLUTIONS 

(Noonan,  1948  ) 


Cr2°7 


5 


15 


Mole  % 
D20 


Moles  K2Cr  0 
100  moles  H^O  l 


0.0 
91 .83 
100.0 
0.0 
91 .56 
100.0 


0.3645 

•2525 

•2425 

•5977 

•4286 

•4130 


Mole  %  Moles  K2Cr20.  per 

D20  100  moles  H20  + D20 


25  0.0  0.9136 

48.5  .788 

9i  -8  -6903 

98.o  .6781 

iOO.O  .6720 

35  0.0  1.3252 

91 -83  1 .0454 

1  00  •  0  1  .  02  05 
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Data  for  the  reciprocal  salt  pair  K2Cr04  +  Na  S04  K2S04  +  Na  CrO^ 

in  water  at  25°  are  given  by  Druzhinin,  1938-  The  compounds  2K2Crt)4- 
Nd2Cr04  and  2K2S04 -Na2SC4  are  isomorphous. 

Melting  points  have  been  determined  in  the  following  systems". 


K2Cr207  +  Na2Cr207 


K2Cr207  + 


2NaN0 


3  'r" 


Na2Cr207  + 


Evdokimova  and  Bergman,  1945 

2KNO., 


K2Cr2°7  +  aNaCl'^*  Na2Cr207  +  2KCI 


F  POTASSIUM  FLUORIDE  KF 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  FLUORIDE  -  HYDROGEN  FLUORIDE -WATER 

(Tananaev  ,  1988) 

The  results  agree  well  with  those  of  Ditte  (Vol.  I,  p.  803)  at  21  . 
Sat.  Sol.  Moles  per  100  moles  Sat .  Sol. 


Gms  .  per  100  gms 


KF 

42 .77 
44 .15 
41  . 00 
39.66 
29.75 


HF 

Results 

0.0 

0.36 

0.38 

0.43 

0.71 


KF 


at  o' 


18.80 
19.68 
17.72 
16.93 
11 .61 


27 .33 

0.95 

10.45 

24 . 08 

1  .25 

8.96 

22  .86 

1  .41 

8.42 

20.12 

1  .89 

7  .26 

17.85 

2  .40 

6.34 

14 .72 

4.15 

5-10 

14.08 

5  -23 

4 .86 

14 .63 

6  .43 

5.09 

l6  .30 

10.43 

5-71 

21  .50 

17.71 

7.99 

25  .23 

21  .27 

9.70 

27.89 

24*07 

11 .03 

31  .60 

26  .87 

12.96 

30.72 

27.57 

12.52 

29.86 

29 .20 

12.10 

29.81 

32  .33 

12 .12 

29.40 

34  -83 

11  -95 

27  -95 

37.14 

11 .22 

27  .29 

3&.52 

10.94 

26.77 

40.35 

10.70 

26  .66 

42  .10 

1 0 .07 

26  .42 

44  .30 

10.50 

26.82 

45-83 

10.80 

25.59 

45-09 

10.19 

24 . 02 

45  .42 

9*44 

22  .85 

46.75 

8.90 
ft  n 

22  .38 

22  .30 

47.50 

48.16 

O  .  09 
8.66 
ft  nft 

20.98 

20.56 

50.74 

50.82 

0  •  OO 

7 .89 

19.46 

51  -30 

7 .40 

HF 

0.0 
0 .46 
0.48 
0.53 
0.81 
1  .05 
l  -35 
l  .51 

1  .98 

2  .41 
4.18 
5  -24 
6 .48 

10.71 
19.12 
23  .80 
27 .66 
32.06 
32  .65 
34-39 
38.20 
41  -14 

43  .43 

44  -83 
46 . 88 
43.96 

51  -56 

53.64 

52.15 
51 .82 

52.90 
53  -56 

54.32 

56.77 

56.61 

56.70 


Solid  Fhase 


kf-2h2o 

KF-2H20  +  kf-hf 
kf-hf 


KF-2HF 


2KF-sHF 

»» 


KF ' 3  HF 


KF-4HF 
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.  per  1  oo  gms  . 

Sat .  Sol 

X - 

KF 

HF 

18.00 

Ln 

to 

O 

00 

15  .87 

54.01 

12  .50 

57.60 

10.68 

60.57 

9.86 

64.13 

10.30 

68.10 

12 .01 

69.80 

14.17 

7i  .57 

15.85 

72.42 

19.84 

73-27 

23.62 

74.60 

47-75 

0.0 

47.8o 

0.27 

47.90 

0.72 

38.30 

0.82 

35.47 

1 .12 

31 .00 

1 .46 

21  .53 

5.05 

20.50 

6.88 

21  .47 

10.04 

26.70 

17.97 

27.70 

18.34 

38.00 

28.38 

40.67 

29.84 

41  .57 

30.55 

42.94 

31 .36 

43  .41 

31 .68 

41  -70 

33 .05 

42.80 

32.25 

41 .68 

33  .14 

40.55 

34.00 

39-77 

36.54 

40.37 

38.82 

3  7.62 

40.18 

35-37 

41  .90 

34  .42 

44  .20 

CO 

-P 

O 

O 

45  .27 

31 .00 

47-55 

30.56 

47-77 

29.64 

48.68 

28.86 

49.50 

28.75 

50.01 

28.64 

50.26 

26 . 04 

51  .81 

21 .36 

55.30 

18.67 

58.58 

17.64 

62.23 

17.45 

64.12 

18.36 

66 .60 

19.20 

67 .15 

Moles  per  100  moles  Sat 


KF 

HF 

6.77 

56.91 

5  -84 

58.16 

4  .52 

60.55 

3  -82 

62 .98 

3  -52 

66.52 

3-71 

71 .20 

4-39 

74-14 

5-27 

77-57 

6.00 

79.65 

7.78 

83  -50 

9.59 

88.08 

Results  at 

20° 

22.08 

0.0 

22 .11 

O.36 

22  .87 

O.98 

16.15 

1 .00 

14  .58 

1  .36 

12  .26 

1  .69 

7.88 

5  -37 

7  .40 

7  .20 

7.90 

10.74 

10.37 

20.27 

10.90 

20.85 

16.60 

36.00 

18.28 

38.96 

18.86 

40.30 

19.78 

*  41.98 

20 .22 

42 .88 

19.01 

43 .81 

19.72 

43  -i6 

19.00 

43  -90 

18.30 

44 .60 

17.89 

47.73 

18.35 

51  -23 

16.65 

51  .65 

15  .35 

52 .81 

14 .84 

55-40 

14 .62 

56.59 

13 .02 

57.94 

12 .76 

58.02 

12  .30 

58.67 

11.90 

59.30 

11  .83 

59.91 

II.80 

60.17 

10.50 

60.70 

8.30 

62  .43 

7-12 

64.88 

6.69 

68.66 

6.65 

70.75 

7.05 

74.29 

7-43 

75-52 

Sol . 

Solid  Phase 
KF-4HF 

II 

II 

II 

II 

II 

II 

II 

II 

II 

II 

KF-2H20 

II 

KF-2H.0  +  KF'HF 
KF-HF 

II 

II 

II 

|i 

II 

II 

II 

II 

II 

II 

II 

II 

KF-2HF 

It 

II 

It 

II 

II 

2KF'sHF 

II 

II 

kf-3hf 

It 

II 

II 

II 

II 

kf-4hf 

11 

II 

II 

II 

II 

II 

II 


F 
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Gms  .  per  1  oo  gms  .  Sat .  Sol .  Moles  per  i  oo  moles  Sat .  Sol . 

_ - - v.  - - - v  Solid  phase 

KF  HF  KF  HF 


Results  at  40° 


56.36 

0.0 

28 .58 

0.0 

KF-2H  0 

58.50 

0.30 

30.42 

0.42 

II 

59.20 

1 .37 

31  -09 

2.08 

KF-2R20  +  KF-HF 

39.70 

1  .50 

16.98 

1.86 

KF-HF 

37.28 

1  .89 

15  .60 

2  .28 

II 

32 .28 

2.95 

13  -26 

3-50 

II 

29.72 

4  .23 

11.64 

4 .82 

11 

27 .60 

7-24 

10.66 

8.12 

11 

27.10 

9.26 

10.45 

10.37 

It 

29.12 

14  .22 

11  .50 

16.3O 

11 

30.75 

17.55 

14.20 

23  -56 

II 

38.40 

23 .80 

16.73 

30.12 

II 

46 .07 

30.00 

21 .88 

41  .40 

II 

47.80 

31  -95 

23  .21 

45- 08 

M 

48.83 

32.72 

24 .01 

46.73 

50.71 

34.41 

25  .52 

50.31 

52  .60 

35  .22 

27.07 

52  .68 

52 .80 

35  .68 

27  .27 

53  -53 

KF-HF  +  KF-2H20 

50.74 

36.57 

25.62 

53.66 

KF-2HF 

48.87 

38.60 

24  .26 

55.67 

fl 

49.15 

39.40 

24 .49 

56.92 

48.92 

40.53 

24.36 

58.70 

2KF-5HF 

11 

II 

46 .24 

44 .70 

42 .98 

44  -46 

22  .46 

21  .40 

60.64 

61 .84 

43  «40 

46  .21 

20.55 

63  .58 

II 

42.75 

38.17 

48.03 

50.54 

20.15 

17.25 

65  .81 

66  .31 

KF-3HF 

II 

37  .41 

51  -38 

l6.78 

66.97 

II 

37.05 

52.04 

16.58 

67  .66 

II 

36.98 
34  -21 

52 .50 

54  -20 

16.55 

14-93 

68.25 

68.73 

KF'uHF 

11 

31  .46 

55 .76 

13  -40 

69.01 

II 

29.68 

56.74 

12  .45 

69.16 

11 

27.74 

58.07 

11  -44 

69.66 

11 

26  .25 

6o.54 

10.72 

71 .85 

Melting 

points  have  been 

determined 

in  the  following  systems: 

KF  +  NaF 
KF  +  MgF2 


KF  +  RbF 
KF  +  LaF 
KF  +  YF3 
KF  +  KVO 
KF  +  LiF 
KF  +  ThF 
KF  +  ThFt,  +  RbF 
KF  +  Mf?F2  +  RbF 
KF  +  MgF2  +  NaF 

KF  +  NaF  +  LiF 


(Bergman  and  Dergunov,  i945>  i94ia> 
(Bergman  and  Nagorny,  1943* 
(Dergunov  and  Bergman,  1948) 
(Bergman  and  Dergunov,  1945) 

(Remy  and  Seeman,  1940) 

(Dergunov  and  Bergman,  1948) 
(Dergunov,  1948) 

(Dergunov,  1948) 

(Schmitz -Dumont  and  Schmitz,  1944* 
(Bergman  and  Dergunov,  i9uia) 
(Dergunov  and  Bergman,  1948a) 
(Dergunov  and  Bergman,  1948a) 
(Dergunov  and  Bergman,  1948) 
(Bergman  and  Dergunov,  1945.  *941 > 
(Bergman  and  FavlenVo,  1941* 
(Bergman  and  Dereunov,  1041a) 
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The  systems  KF  +  UF4 ,  KF  +  ThF4 ,  and  KF  +  LaF3  were  studied  by  means 
of  X-rays  by  Zachariasen,  1948. 

The  reactions  in  the  solid  state  below  the  melting  points  were  studied 
for  the  following  pairs  of  salts. 


KF  +  RbCl 
KF  +  RbBr 
KF  +  Rbl 
KF  +  CsCl 


KF  +  CsBr 
KF  +  Csl 
KF  +  LiCl 
KF  +  LiBr 


KF  +  Li  I 
KF  +  NaCl 
KF  +  NaBr 
KF  +  Nal 


Link  and  Wood,  199.0 


Densities  in  the  system  KF  +  NaF  are  given  by  Abramov,  1939. 


POTASSIUM  COLUMBIUM  FLUORIDE  K2CbF?,  KCbF? 

SOLUBILITY  OF  POTASSIUM  COLUMBIUM  FLUORIDE  IN  HYDROFLUORIC  ACID  SOLUTIONS 

(Savchenko  and  Tananaev,  1946,  1947) 


Results  at  25°  (1946) 

The  System  KCbF6  -  HF  -  H20 

Saturated  Solution  Wt.%  Saturated  Solution  Wt .  % 

- - ^ ^  Solid  Fhase  ^ ^ ^  Solid  phase 


KCbF6 


HF 

KCbF6 

HF 

KCbF6 

40.90 

15.79 

KCbF6 

54.00 

15.14 

O 

O 

15-55 

11 

57.30 

14  .78 

47.50 

15.50 

II 

59.00 

14  -72 

The  System  K2CbF7  -  HF  -H20 

Saturated  Solution  Wt.  %  Saturated  Solution  Wt .  % 

Solid  Fhase  ^ ^ 


HF 

1  -Si 
3.61 
4.12 
5  .20 

5.30 

6.30 
6.60 
6.94 
7.16 
7  .20 
8.co 


K2CbF? 

10.44 
11.63 
11.76 
12.33 
12.78 
13  -14 
13-70 

13.75 
13  -8o 
14.16 
13.85 


K2Cb0F5-H20 


K2CbF. 


HF 

9.35 
12  .20 
16.34 
19.18 
20.50 
21 .60 
27.40 
31 .58 
37.87 
40.32 


K2CbF7 

11  .58 
8.69 
5 .80 
6.19 
6.16 
5  -71 
5.71 
8.11 
12.64 


Solid  Fhase 


K2CbF? 


soluHot]4  increases  Sharply1!  PhaS<!  iS  KbF<>  a"',  the  ratio  KF:Ct,F5  in 


ySJ  - 'w- w  KaCbF’ ' KF " HF  -  H*°  a"d  K=Cbp7  - 
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The  system 

Saturated 

K2CbF?  -  HF 

Solution 

-H20  at  75° 

(1947 ) 

Solid  Fhase 

Mol.  Kf" 

Mol.  CbF$ 

Wt .  %  HF 

Wt.  %  CbF? 

Wt.  %  KF 

2 .70 

7-45 

- 

- 

K,CbOF< ’H,0 

5.00 

23 .77 

14.38 

2  .00 

K„CbCFe-Ho0  +  K,( 

6.00 

22  .52 

15  .28 

2 .20 

J  K2CbF? 

9.60 

18.60 

- 

11  .40 

16.50 

9.58 

1 .90 

II 

15.00 

13  -&o 

- 

- 

20.20 

11.00 

6.80 

2.00 

20 .70 

1 1  .25 

7.19 

2.06 

29.00 

11  .70 

7.12 

2.00 

32 .10 

13  -24 

7.87 

1 .95 

33  -6o 

17.00 

' 

SOLUBILITY 

OF  K,CbOF, 

•h2o  IN  1% 

HF  SOLUTION 

IMeerson,  Zverev, 

and  Zubkova, 

1939) 

Temperature0 

20 

40 

60  75 

%  K2CbOF 

S-H20: 

10 

19 

33  46 

Data  for  the  system  K2 
are  also  given. 

Cb0F5-H20- 

K2TaF?  -  H20 

(+  1%  HF)  at  200 

F  POTASSIUM  TANTALUM  FLUORIDE  K2TaF?,  KTaF6 


SOLUBILITY  OF  FOTASSIUM  TANTALUM  FLUORIDE  IN  HYDROFLUORIC  ACID  SOLUTIONS 

(Savchenko  and  Tananaev,  1946,  1947) 


Results  at  25°  (1946) 
The  System  KTaF6  -  HF  -  H20 


Saturated 

Solution  Wt . 

% 

Solid  phase 

Saturated  Solut 

ion  Wt 
- \ 

s- 

HF 

KTaF6 

HF 

KTaF6 

42  .40 
50.00 
53-15 
56.00 

16.88 

16.06 

15-93 

15-93 

KTaF6 

II 

II 

II 

59-90 

63.85 

65.50 

16.53 

17-21 

17.40 

% 

Solid  Fhase 


KTaF6 

II 


The  System  K2TaF7  -  HF  -  H20 


Saturated  Solution  Wt 


HF 


K2TaF? 


1  .97 
9-5i 
19-54 
28.20 
32 .82 
33  -86 
36.14 
37  .26 


0.95 
1  .26 
2 .00 
3  -30 
3-95 
4.16 

4 .85 
5  -71 


Saturated 

Solution  Wt .  % 

Solid  Fhase 

.  Solid  Fhase 

HF 

K2TaF? 

K-TaF7 

^11  ' 

39-49 

4O.9O 

6.63  K2TaF7 

8.88 

II 

42  .64 

10.16 

II 

42  .80 

10.55 

II 

44 . 00 

11.28 

II 

44  .56 

12.56 

H 

44  -64 

12  .77 

II 

45-29 

14.90 
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Above  45.3%  HF,  the  reaction  2KTaFg 
left  and  the  solid  phase  becomes  KTaE,- 


*  K,TaF7  +  TaF- 
(The  ratio  KF:TaF 


proceeds  to  the 
in  solution 


left  ana  xne  suj.ju  - ■ —  0  ,  rip 

increases  sharply)  This  new  curve  was  followed  up  to  69%  HF . 


The  system  K2TaF?  -  HF  -  H20  at  75°  <1947 > 


Saturatedjolution _ _ _ ^  Solid  fhase 


Mol.  KF 

Wt.  %  HF 

Wt.  %  TaF5 

Wt.  %  KF 

Mol.  TaFs 

2.70 

3  -20 

1  .52 

2  .25 

K2TaF? 

4 .86 

3-05 

1  .37 

2.11 

If 

7.12 

3  -25 

11 .80 

3  -48 

1  .65 

2.18 

21 .52 

5-15 

30.00 

6.74 

35-50 

10.87 

4.69 

2.08 

SOLUBILITY  OF 

ILTaF,  IN 

1%  HF  SOLUTION 

(Meemon,  Zverev,  and  Zubkova,  19S9) 

Temperature0 

20 

40 

60 

75 

%  K2TaF?: 

0.8 

1  .6 

3-i 

4  -2 

POTASSIUM  Silico  FLUORIDE  K2SiF6 

SOLUBILITY  OF  FOTASSIUM  SILICO  FLUORIDE  IN  WATER 

(8733,  1947) 


F 


Each  figure  is  the  average  of  many  determinations.  The  results  are  in 
fair  agreement  with  those  of  Carter  (Vol.  I,  p.  810). 


Temperature0 

20 

40 

60 

1 00 

Gms .  K2SiF^  per 
100  gms.  H20: 

0.113 

0 .220 

0.377 

0.82  (Aoprox 

POTASSIUM  IODIDE  KI 


SOLUBILITY  OF  POTASSIUM  IODIDE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Eddy  and  Menzies,  1940) 


t° 

Gms.  KBr 

per 

t  ° 

Gms .  KBr 

per 

♦  0 

Gms.  KBr 

per 

Gms.  KBr 

100  gms . 

h2o 

L 

100  gms . 

d2o 

t  • 

100  gms . 

d2o 

t° 

100  gms. 

6 .2 

132.7 

0 

97  .3 

55 

143  .1 

105 

180 

11 .2 

136.7 

5 

102  .2 

60 

146 .9 

110 

183  .5 

56.7 

173 

10 

107.0 

65 

150.5 

115 

187  ' 

15 

111.7 

70 

154-3 

120 

190.5 

20 

116.1 

75 

158 

125 

194 

25 

120.4 

80 

161  .5 

130 

198 

30 

124  .5 

85 

165 

135 

202 

35 

128 .4 

90 

169 

140 

205 

40 

132 .1 

95 

172.5 

145 

209 

45 

135.8 

100 

176 

150 

213 

50 

139.4 

K 
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SOLUBILITY  OF  POTASSIUM  IODIDE  IN  POTASSIUM  HYDROXIDE  SOLUTIONS  AT  20° 

(KirschirittU  and  Pomeroy,  1948) 

The  data  differ  from  those  of  Bronsted  (Vol.  I,  p.  814)  whose  values 
are  all  higher.  The  KOH  contained  about  1%  K2C03 ,  which  was  expressed 
as  KOH  in  the  data  below. 


Gm.  moles 

Gm.  moles 

Gm.  moles 

Gm.  moles 

KOR  per  liter 

KI  ner  liter 

Density 

KOH  per  liter 

KI  per  liter 

Density 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

14.35 

0.556 

1  -593 

5.853 

2.634 

1 .540 

13  .28 

.651 

1 .576 

4-753 

3.145 

1.556 

12 .51 

•759 

1 .562  e 

4.111 

3  -485 

1 .569 

11 .05 

.981 

1 .538  e 

4.000 

3-525 

1 .571 

10.53 

l  .107 

1.533  e 

2.405 

4.454 

1 .616 

8.814 

1  -541 

1 .524  e 

1 .860 

4 .818 

1 .635 

8.161 

l  .733 

1 .524  e 

1 .358 

5.132 

1 .654 

7.050 

2.171 

1 .529  e 

0.783 

5.539 

1  .677 

6 .624 

2  .292 

1 .532  e 

0.0 

6.089 

6.453 

2  .369' 

1  -534  e 

*  Contained  0.40  N  K2C03 

e  Estimated  by  plotting  the  data  given  by  the  authors. 

SOLUBILITY  OF  POTASSIUM  IODIDE  IN  SODIUM  HYDROXIDE  SOLUTIONS  AT  20 

(Kirschmas  and  Pomeroy,  1944) 


Moles  NaOH 

Moles  KI 

per  liter  of 

per  liter  of 

Sat.  Sol. 

Sat.  Sol. 

0.0 

6.09 

0.95 

5  .48 

1 .34 

5.26 

2 .57 

4  .58 

3  -6o 

4 .06 

4-77 

3  -53 

5 .04 

3  .44 

5  .20 

3-35 

Moles  NaOH 

Density 

per  liter  of 

Sat.  Sol. 

1 .716 

6.78 

1 .674 

7.77 

1 .661 

8.68 

1 .624 

10.06 

1 .597 

10.80 

1 .573 

13  *45 

1 .568 

16.22 

1 .564 

16  .50 

Moles  KI 

per  liter  of 

Density 

Sat.  Sol. 

2 .75 

1 .543 

2  .42 

1 .532 

2.18 

1 .531 

1 .81 

1 .526 

1 .67 

1 .530 

1 .29 

1 .540 

1 .03 

1 .569 

1 .03 

1 .583 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  IODIDE 

(Briggs,  Clack,  Ballard,  and  Sassaman, 


-IODINE  -  WATER 

1940) 


The  authors '  data  confirm  the  ‘“l**"*?*  *“*ic"*tta  exi^eice”of 

of  Foote  and  Chalker,  (Vol.  I.  P-  813  .  Oioer  work  of  Parsons  and 

two  oolyicdi.de  compounds  ..  the  system  The  older  worh^  js 

^“r^tel’iSco^uriiSet^h^hose  authors. 
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Gms.  KI  Per 
a  oo  gms . 
Sat.  Sol. 


Gins.  I  per 
100  gms . 
Sat.  Sol. 


Solid 

phase 


Gms.  KI  per  Gms.  I  per 
ioo  gms .  too  gms . 
Sat.  Sol.  Sat.  Sol. 


Solid 

Phase 


Results  at  o° 


Results  at  25° 


55.86 

0.0 

KI 

60.15 

51 .43 

10.21 

II 

56.91 

46.01 

23 .10 

II 

46 .56 

40.34 

35-23 

II 

36.9S 

35-96 

45  .62 

II 

32.54 

35-20 

47.50 

II 

30.84 

34-92 

48.62 

II 

30.12 

34.81 

48.76 

KI  +  KI, -2H20 

30.08 

34  .27 

49.39 

KI  -2H20 

J  II 

30.03 

33  .51 

50.75 

29.12 

32.77 

52 .12 

II 

28.90 

31  .64 

53-77 

It 

28.50 

30.63 

55.58 

II 

27.33 

29.60 

57.18 

II 

27 .24 

28.95 

58.32 

II 

26.98 

28.20 

59.60 

II 

26.67 

27.55 

60.34 

KI  -2H20+  I 

26 .22 

27.09 

58.76 

J  1 

25.96 

27.19 

56.79 

II 

25 .80 

26.63 

52.99 

II 

25.75 

25.36 

42 .28 

II 

25.64 

21  .84 

29.56 

II 

25  .57 

18.4O 

21 .12 

II 

25 .28 

13  -22 

13.39 

II 

25 .01 
24.89 
19.13 
10.87 
2.09 

o.o 

6.59 

26.76 
46.94 
57.05 

60.89 

61 .97 

62  .28 
63 .02 

63  .80 
64 .18 
64.51 

66 .42 

66  .51 
66.57 
66.83 
67.31 

67.53 

67.71 

67  .80 

67 .76 
67.68 
67 .26 
65-94 
57.03 
25.37 

10.49 
1 .62 


KI 

II 

II 

II 


It 

KI  +  KI ,‘H  0 

ki,-h2o 

^ll 


II 

II 


KI  -fL0+  KI-H,0 
3  rf  -H  0 

'  II 


II 


It 


II 

II 


II 


The  authors  also  studied  the  system  from  the  eutectic  to  about  6o°  . 
and  present  tables  and  diagrams  of  the  polythermal  data.  It  was  found 
that  KI^ '2H20  can  exist  in  two  modifications,  but  no  other  compounds 
were  formed. 


INVARIANT  POINTS  IN  THE  POLYTHERMAL  SYSTEM  KI+  I  +  H20 


t° 

Gms .  per  1 00  gms . 

Sat .  Sol 

I 

KI 

-22.7 

0.0 

52 .2 

0 

Trace 

0.0 

80.8 

85  -3 

14.7 

-23.7 

44.1 

19.4 

~  1 .0 

48.7 

35  -0 

12.3 

54-9 

32.8 

30.0 

67  .4 

26.5 

38.0 

70.9 

24.4 

3.0 

60.3 

28.5 

~  1 .0 

59.8 

28 .4 

-4.9 

59.0 

28.2 

-19.6 

5i  -5 

28.5 

Solid  Phase 


Ice  +  KI 
Ice  +  I 
KI+  I 

Ice  +  oC-KI  -2Ho0+  KI 
KI  +  cc-KI  •2H20+/tf-KI_*aHa0 
KI  -H20>  KI  +/?-KI ‘2H_0 
KI  -H20+  KI  +  Kl„ -H  0 

ki7-h,o+  ki+7i 


/3~ KI  -2H20+  k!  -H20+  KI  -H_0 
oC-KI 3 -2H20+/54l- -2h7o  + 

^  Kl  * 

rf-KI  -2H20+  KI,'H  0+7I 
Ice  +oc-KI  -2H^0+  I 


ki!-h2o 


K 
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The  distribution  of  iodide  ions  at  25°  between  solid  and  liquid  phases 
in  the  systems  KBr  -  KI  -  H2C  and  KC1-KI-H20  in  solutions  containing 
small  amounts  of  iodide  was  studied  by  CirVov  and  Schnee,  1939a. 


SOLUBILITY  OF  FOTASSIUM  IODIDE  IN  LIQUID  SULFUR  DIOXIDE  AT  250 

(Sbatenstein  and  Viktorov,  1937) 

100  gms .  of  a  saturated  solution  of  KI  in  S02  at  25°  contain  o.7S  gms. 
KI. 


SOLUBILITY  OF  POTASSIUM  IODIDE  IN  ACETONE 

(Livingston  and  Halverson,  1946) 


The  density  of  the  acetone  was  0.786  at  25°. 


Gms.  KI  per  100 

■  n 

Gms . 

KI  per  100 

t° 

gms.  Sat.  Sol. 

t° 

gms , 

.  Sat.  Sol. 

54*50 

0.84 

-56 .4 

9.2 

48.75 

0.89 

-57.0 

9*79 

26  .54 

1 .30 

-57.6 

9-79 

25-00 

1  .330 

-58.5 

9.0 

4 .62 

2 .02 

-64 .4 

6 .84 

-26  .3 

3.87 

-7&.5 

4.15 

-44 .8 

6.08 

SOLUBILITY 

OF  FOTASSIUM  IODIDE 

IN  ORGANIC  SOLVENTS  AT  250 

Solvent 

Ethylenediamine 
Monoethanolami ne 
Ethylene  Glycol 


(Isbin  and  Kobe,  1945) 

Gms .  KI  Per  100  gms 
74-9 

42  .3 

49-9 


Solvent 


SOLUBILITY  OF  FOTASSIUM  IODIDE  IN  ORGANIC  SOLVENTS  AT  25 

(Semenchenko  and  Sbakparonov,  1948) 


Solvent 


c6h5cho 

ICH,),C0 

CJ,0H 

C^CN 


Moles  KI  per 
i oo  moles  Solvent 
Sat.  Sol. 


Moles  KI  per 
ioo  moles  Solvent 
Sat.  Sol. 


0.002 

.004 

.005 

.003 


ch3oh 

cilno2 

ch::cn 

Furfural 


0.036 

.001 

.005 

.02  7 


Glycol 

Hydrazine 

H20 
*  at  180 


Moles  KI  Per 
100  moles 
Sat.  Sol. 

0.162 

.250* 

.138 


5%  Fotassium  Iodide  by  weight  dissolve  in  acetonitrile  (^25^  ^g, 
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equilibrium  in  the  system  potassium  iodide  -  sodium  iodide  methanol 

(Sarkisov,  Sakarova,  and  Antropov,  1949) 


The  solid  phase  was  not  solvated. 

t° 

Saturated 
Solution  Wt .  % 

Wt.  %  KI 
in  Solid 

Saturated 

to  Solution  Wt .  % 

Wt.  %  KI 
in  Solid 

s' 

Nal 

Kl' 

phase 

Nal 

KI 

phase 

10 

0.0 

12 .0 

100.0 

30  0.0 

14-0 

100.0 

17.7 

7.2 

58.05. 

25.0 

8.6 

43  -2 

24  .5 

8.0 

18.34 

33  -0 

9.0 

20.1 

28 .2 

5-7 

0.0 

34-3 

9-7 

2  .2 

40.0 

0.0 

0.0 

37.7 

8.3 

0.0 

44-8 

0.0 

0.0 

20 

0.0 

13.1 

100.0 

40  0.0 

15.3 

100.0 

26 .4 

7.1 

46.0 

25.5 

8.1 

54-3 

33-4 

7-4 

20.7 

32.9 

9.2 

26  .3 

38.2 

7.0 

7.3 

35-7 

10.4 

0.0 

41  -9 

0.0 

0.0 

37.8 

9.1 

0.0 

46 .6 

0.0 

0.0 

EQUILIBRIUM 

IN  THE  SYSTEM  FOTASSIUM  IODIDE  -  SODIUM 

IODIDE  - 

FURFURAL 

(Sark isov 

,  Sakarova, 

and  Antropov,  1947) 

The 

solid  phase  is  a  mixture  of  KI 

% 

+  Nal  in  each  case . 

Results  at  20° 

Results 

at  3o° 

Results 

at  40° 

Gms 

.  Nal 

Gms.  KI 

Gms .  Na I 

Gms .  KI  Gms 

.  Nal 

Gms.  Kl' 

per  100  gins. 
Sat.  Sol. 


per  ioo  gins. 
Sat.  Sol. 


p>er  ioo  gms. 
Sat.  Sol. 


per  ioo  gms. 
Sat.  Sol. 


per  ioo  gms . 
Sat.  Sol. 


per  ioo  gms. 
Sat.  Sol. 


o.o 
6.5 
■7.4 
11  .2 
12  .2 
20.5 


6.o 

3  -4 

2.9 

2.8 

2.7 

0.0 


0.0 
1-9 
5-0 
9-1 
l6  .2 

24.0 


4.5 

5*3 

4 .6 

2.9 

1 .6 

0.0 


0.0 

4.8 
5-0 
5  -3 

13-0 

27  .2 


3  .1 
1.8 
1  .8 
1  .7 
1 .6 
0.0 


Me itiiig  points  in  the  system  KI  +  Mgl2  are  given  by  Klemm,  Beyersdor- 
xer,  and  Oryschkewitsch ,  1948. 


The  reactions  between  the  solids  below  their  melti 
led  by  Link  and  Wood,  1940  for  the  following  pairs: 


ng  points  were  stud- 
KI+  RbF,  KI  +  CsF . 
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10  POTASSIUM  IODATE  KI03 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  IODATE  -  IODIC  ACID -WATER 

(Smith,  1947) 


The  results  ar>t>ear  to  confirm  the  work  of  Meerberg  (Vol.  I,  p.  82/4), 
but  Ricci  and  Amron  (1951)  have  recalculated  Smith's  data  and  find  that 
the  compound  KI0_-2HI0_  mav  actually  be  KIO-'I-.O-. 

3  o  3  ^  j 


Saturated 

Solution  Wt 

*  % 

Saturated 

Solut i on  Wt . 

Solid 

Solid 

'hic3 

kio3 

phase 

'MO3 

kio3' 

Phase 

Results  at 

0° 

Results  at  25° 

(Con . ) 

0.0 

4*51 

K10 

7.68 

0.61 

1:1  +  1  '.2 

0.35 

1 .30 

4  *47 

1  .68 

KI03  +1:1 

1  :i 

75  *51 
75.56 

0.42 

0.0 

1  \2  +  RIO, 

bio3 

5*76 

0.13 

1:1  +  1:2 

73  .69 

0.39 

1:2+  HIO 

Results  at 

50° 

73  .56 

0.0 

HIO., 

KIO 

0.0 

13  .21 

Results  at 

25° 

1  .34 

13  .58 

KI03+  1:1 

3  *74 

4-64 

1  :i 

0.0 

8.39 

KIO., 

11 .02 

1 .85 

1:1  +  1:2 

0.6l 

8 .46 

KKX,f 1  :i 

1  :i 

78.72 

1  .17 

1 \2  +  HlO? 

0.77 

4.90 

78.78 

0.0 

mo3 

SOLUBILITY  OF  POTASSIUM  IODATE  IN  LIQUID  AMMONIA  SOLUTIONS  AT  250 

(Anhorn  and  Hunt,  1941) 


Moles  Added 

Salt  per 

Moles  KI03 
x  io^  per 

Liter  of 

1000  gms. 

1000  gms. 

Sat.  Sol. 

nh3 

nh3 

0.0 

0.0 

KOI  Added 

3 .044 

0.001907 

0.003162 

0.7439 

.002658 

.004407 

.8428 

. 007624s 

.01264 

KBr  Added 

1 .4238 

0.002492 

0.004131 

0.7392 

. 004468 

•007407 

.8180 

.005864 

.009721 

•  8595 

•  007025 

.01165 

.8876 

.01170 

.01940 

.9062 

.02591 

.04295 

1 .0684 

. 04867 

.08070 

1 .1350 

.07078 

•  1173 

1 .1678 

*1195 

.1981 

1 .2090 

•  1599 

.2568 

1 .2330 

Moles  Added  Salt  per  Moles  KI03 

^ - •*- - ^  xio5  per 

Liter  of  1000  gms  .  1000  gms  • 

Sat.  Sol.  NH3  NH3 

NH  Cl  Added 

0.0009398  0.001558  5.7782 

.002220  .003670  7.1681 

.004161  .006898  8.7650 

.007543  .01251  10.662 

•01035  *01715  11.820 

.01822  .03020  14.025 

.02243  *03718  14.930 

*03251  *05389  16.580 

.04568  *07572  18.045 

.0769s  *1275  20.688 

.1060  *1758  22.189 

.1463  .2424  23.975 

. :163s  *2710  24*590 

.2004  *3320  25*745 

.2657  *  44  02  27.480 

.3800  *6299  30.018 

*4330  .7180  30.980 

.5728  *9528  33*160 


s 


saturated  with 


KOI 


K 
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Moles  Added  Salt  per 

Moles  KI03 

Moles  Added 

Salt  per 

Moles  KIO 

y  i  ri5  per 

x ioj  per 

Liter  of 

1000  gms. 

1000  gms . 

Liter  of 

1000  gms. 

1000  gms 

Sat.  Sol. 

nh3 

nh3 

Sat.  Sol. 

nh3 

nh3 

KI  Added 

NaCl  Added 

0.001709 

0.002834 

0.2438 

0.0003685 

0.0006109 

4-495 

.004258 

.007058 

•4893 

.001655 

•  002744 

5  -489 

.005154 

.008534 

•5165 

•003543 

.005874 

5.831 

.01098 

.01819 

.5682 

.007738 

.01283 

6.188 

.01801 

.02985 

.6188 

.03063 

.05078 

7.098 

•03735 

. 06191 

.7211 

•04352 

.07214 

7-377 

•03774 

. 06254 

•  7370 

•09376 

•1554 

8 . 024 

.05310 

.08801 

•  7849 

•1154 

•1913 

8.233 

.08446 

.1400 

.8868 

•1554 

•  2575 

8.611 

•  1031 

•1709 

•9362 

.2101 

•  3482 

8.913 

.1234 

.2046 

.9886 

.2746 

•4551 

9.145 

.2224 

•3693 

1 .1530 

•  3018 

•  5021 

1 .2140 

SOLUEIUTY  OF  POTASSIUM  IODATE  IN  DIOXANE  -  WATER  MIXTURES  AT  2S° 


(Ricci  and  Nesse,  1942) 

Wt.  % 

Gms.  KL03 

Moles  KI03 

Wt.  % 

Gms.  K103 

Moles  KI03 

Dioxane 

per  100  gms 

per  liter 

Dioxane 

per  100  gms . 

per  liter 

in  Solvent 

Sat.  Sol. 

Sat.  Sol. 

in  Solvent 

Sat.  Sol. 

Sat.  Sol. 

0 

8.472 

0.4238 

60 

0.1350 

0.00653 

10 

5.300 

•2598 

70 

.0384 

•  00186 

20 

3  -172 

•1531 

80 

.0060 

•00029 

30 

1  .815 

•08770 

90 

.0012 

•000059 

40 

0.8855 

•04273 

100 

•  0000 

.00000 

50 

•4712 

•02277 

Less  than 

0.005  gms . 

of  KIO.,  dissolve  in  100 

gms.  of  ethylenediamine 

at  25  .  (Isbin  and  Kobe,  1945) 

POTASSIUM  PERIODATE  KI04 

SOLUBILITY  IN  UREA  AND  DIOXANE  SOLUTIONS 

(Pederson,  19211 


17.85° 


18.00° 


Moles  Urea  per 
1000  ml .  Solvent 

o.o 

•  250 

•  500 

•750 

1 .000 


Moles  KIO  per 
1000  ml.  Sat.  Sol. 

0.01605 
•  01 642 
•01679 

•01715 

•01751 


Moles  Urea  per 
1000  ml .  Solvent 

0.0 

.200 

.400 

•  600 

•  800 
1 .000 


Moles  KIO„  per 
1000  ml.  Sat.  Sol. 

0.01618 

•01593 

•01573 

•01555 

•01540 

.01525 


10 
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MnO  POTASSIUM  PERMANGANATE  KMr04 


SOLUBILITY  OF 

POTASSIUM  PERMANGANATE 

IN 

DEUTERIUM 

OXIDE  SOLUTIONS 

(Noonan,  1948) 

♦  0 

Mole  % 

Moles  KMnO.  per  i oo 

.  0 

Mole  % 

Moles  KMnO.perioo 

t 

d2o 

moles  H20  +  D20 

t 

d2o 

moles  R20  +  D20 

5 

0.0 

0.4002 

25 

0.0 

0.8696 

91  -59 

•  302 

90.86 

.700 

100.0 

•293 

100.0 

•  673 

15 

0 

•  6oo 

35 

0 

1 .1224 

90.86 

•471 

90.86 

1 .1010 

100.0 

•458 

100.0 

0.989 

NO  POTASSIUM  NITRATE  KN03 

SOLUBILITY  OF  POTASSIUM  NITRATE  IN  AMMONIA  SOLUTIONS 

(Alexandrov,  1941) 


Gms . 

KN02  Per 

1 00  gms . 

H20  in 

S=it. 

Sol. 

100  gms .  H20  _10» 

0° 

10  0 

20  0 

30  ' 

40° 

in  Sat.  Sol. 

0 

13  -3 

22 .1 

31  -7 

45.2 

64.O 

10  5-4 

8.9 

13-6 

20.0 

29.7 

42.7 

20  4-1 

7.2 

11.0 

15  .5 

23  .2 

33  -7 

25  3-8 

6 .6 

10.1 

14*4 

21 .1 

30.6 

30  3-6 

6 .4 

9.6 

13  -8 

19-5 

28.0 

40  3  *3 

6.1 

9-1 

13  -i 

18.0 

25 .0 

The  system  KNO^  -  NaNO? 

-H20  was 

investigated  from 

the  eutectic 

,  -  ^0  vKin 

to  the 

a  N-  N( 

melting  points  by  Ravicti  and  Ginsberg,  1947- 
form  continuous  solid  solutions.  Below  105°  j 

stable  as  pure  phases.  The  eutectic  temperature  is  -19.0 
lut ion  contains  5.58%  KN03  and  36.88%  NaNO^ • 


cove  150 

II -KN0-,  ana  Na  NO.  are 

J  0  -  J  The  so- 


and 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  NITRATE  -  SODIUM  NITRATE -WATER 

(Benratb,  1943) 


Gms . 

KNO.  per  100 

Gms.  NaN03  Per 

Solid  phase 

t° 

gms 

.  Sat.  Sol. 

100  gms . Sat . Sol . 

125 

150 

56.5 

55-5 

30.5 

34  -5 

NaNO,  +  /?  KNO.  +<*KN0 
3NaN0,+iKN03 

J  „  '  J 

175 

54 

39-75 

It 

2  00 

54 

43  -5 

II 

225* 

*Madg in 

54  -6 

and  Briscoe, 

45  .4 

J.  Chem.  Soc.  123 

,  2915.  (1923) 
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equilibrium  in  the  system 


POTASSIUM  NITRATE  -POTASSIUM  CHLORIDE  WATER 

(Beor&th,  1943) 


t° 


125 

150 

175 

200 
225 
250 
331  -5* 


Gms.  KNO.,  per  100 
gms  .  Sat .  Sol . 

68.2 
73-5 
77-3 

81 .3 
83  -7 
85.8 
94  *4 

’Ferman  and  Saunders 


Gms.  KCl-^per  100 
gms .  Sat .  Sol . 


Solid  Fhase 


8.8 

8.5 
8.2 

8.2 

8.3 
8.2 

5.6 

J.  Chem.  Soc . 


KCl  +  <*-KN0,  +  /?-KN03 
KC1  +/T-KN03 


123  ,  841 ,  (1923 ) 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  NITRATE  - 
POTASSIUM  SULFATE  -WATER  AT  31 o° 

(Benratb,  1948) 

At  about  3100,  the  solubility  curve  of  potassium  sulfate  in  water  ex¬ 
hibits  a  sharp  change  in  slope,  and  the  salt  becomes  less  soluble  uoon 
increasing  the  temperature.  Although  the  nature  of  the  change  has  not 
been  determined  crystallographically ,  the  break  is  sharp  enough  to  be 
followed  in  the  ternary  system  with  added  potassium  nitrate.  This  maxi¬ 
mum  of  the  solubility  of  potassium  sulfate  was  found  to  remain  at  310° 
as  the  potassium  nitrate  is  added. 


Gms.  KN03  per  100  Gms .  K2S0„  per 
gms .  Sat.  Sol.  100  gms.  SaL .  Sol 


Gms.  KN03  per  100  Gms.  K2S04  per 
gms.  Sat.  Sol.  100  gms.  Sat.  Sol. 


2.9  25.7 
6.1  24.4 
17.0  17.0 


40.0  10.0 

63  . 0  7.0 

92.2  4.85 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  NITRATE  - 
FOTASSIUM  DIHYDROGEN  FHOSFHATE  -WATER 

(Bergman  and  Botchkareff,  1938) 


The  results  are  also  given  per  100  moles  of  dissolved  salts. 


Gms.  KN03  Gms.  KH2F0 
perioogms.  perioogms.  Solid 
Sat.  Sol.  Sat.  Sol.  Fhase 


Gms.  KNO  Gms.  KH2F0 
perioogms.  perioogms!  Solid 
Sat.  Sol.  Sat.  Sol.  fhase 


Results  at  o° 


Results  at  io° 


1 

0.0 

KNO 

16.6 

0.0 

9.9 

3  .6 

11 

15.3 

3  .4 

9.3 

6.0 

n 

13  .2 

8.6 

8.5 

9.0 

11 

12.8 

10.2 

8 .4 

9.8 

KNO  +  KH_PO„ 

8.9 

11 .2 

4  .2 

10.5 

5.0 

12.6 

0.0 

11.8 

II 

0.0 

15. 

KNO.,  +  KH2FC, 
KH2Ft)4 

II 

II 


NO 


K 


N.O 
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Gms .  KNCL 
per  100  gms 

Gms.  KH2F04 
.  per  100  gms  7 

Solid 

Gms.  KN03 
per  100  gms 

Gms.  KR2F04 
.  per  100  gms . 

Solid 

Sat.  Sol. 

Sat.  Sol. 

Fhase 

Sat.  Sol. 

Sat .  Sol . 

Fhase 

Results  at  20° 

Results  at  30° 

23.0 

0.0 

KNCL 

31.0 

0.0 

KNCL 

21 .6 

3-0 

11  J 

28.8 

2  .8 

n  J 

19.0 

8.0 

II 

25.6 

7-4 

II 

17.9 

16.1 

10.4  KNO. 
10.8 

3  +  KH2 

kh2fo4 

F04  23 .2 

15.8 

10.9  KNO. 
12 .2 

,  +  KH-FO, 

3kh2fo4 

8.7 

13  *2 

II 

8 .4 

15  *8 

II 

5.8 

14  .6 

II 

6.8 

17. 

II 

0.0 

18.2 

II 

0.0 

21 .4 

II 

The  eutectic  occurs  at  -3.8°;  7%  KN03 ,  9.3%  KH2F04. 

THE  SYSTEM  KN03  +  NH4H2F04^=^  NH4N03  +  KH2F04 

(Bochkarev  aid  Bergman,  1S40) 

The  system  was  studied  from  -io°  to  the  melting  points  of  the  salts, 
and  the  data  are  presented  in  weight  and  molar  bases,  and  in  many  dia¬ 
grams.  Continuous  solid  solutions  of  KH2F04  +  NR4H2F04  occupy  the  lar¬ 
gest  area  of  the  diagram,  and  they  become  discontinuous  as  the  KN03 
field  is  approached.  At  higher  temperatures  the  solid  solutions  become 
continuous  at  all  concentrations.  The  isothermally  invariant  points  are 
given  below: 


Moles  per  100  moles  of  Dissolved  Salts 
to  _  .Solid  Phase 

L  / - -  N. 


kh2fo4 

nh4h2f°4 

nh4no3 

kno3 

h2o 

-ic 

- 

16.0 

63 .0 

21 .0 

1240 

KN03  +  NH4H2F04  +  Ice 

-10 

- 

12  .5 

69.S 

18.0 

1000 

kno3  +  nh4h2fo4+*kno3  YNH4N03 

-10 

- 

2  .5 

88.5 

9.0 

510 

NH4N03  +  NH4H2F04  +*KN03  -yNH4NO. 

-5 

55.0 

- 

40.0 

5-0 

2500 

Ice  +  KN03  +  KH2F04 

-5 

- 

54.5 

4-5 

41 .0 

1800 

kno3  +  kh2fo4  +  nh4h2fo4 

“5 

- 

17.0 

62 .5 

20.5 

1200 

kno3  +  nh4h2fo4  +*kno3  >nh4no3 

-5 

- 

2.5 

88.0 

9.5 

440 

NH4N03  +  NR4R2F04  +  *KN03  yNH4NO. 

0 

- 

2 .0 

89.0 

9.0 

O 

00 

NT^NQj  +d<.KNC^yNH4NQ3  +  NH4(K)H2K^ 

0 

55-0 

- 

45-0 

- 

i860 

K ( nh4 ) h2  fo4  +  nh4 ( K ) h2fo4  +  kno3 

0 

l6.5 

59.5 

24.0 

1000 

KNQj  +/x.KNC^yNH4NQ3  +  NH4<K)H2F04 

10 

45.0 

- 

36.5 

18.5 

1500 

kno3+  kinh4)H2fo4+ nh4(Kih2fo4 

10 

1 .8 

91 .2 

7.0 

300 

NH4NQ3  i-^KNQj  yNH4N03  +  NH4 1  K)H2F04 

10 

— 

16.0 

56.5 

27.5 

1850 

KN03  +  ^KNGj  yNf^NQj  +  NH^  ( KJf^FQ^ 

20 

_ 

32.0 

- 

68.0 

1150 

KNO,  +  K(NH4)H2F04 

20 

_ 

16.0 

49.0 

35  .0 

760 

KNQ^  +/*/KNQ^  yNH4N03  +  NH4  ( K)H2F04 

20 

_ 

1 .5 

93-0 

5.0 

270 

NH4N03  +*  KNGj  >NH4NG3  +  NH4(K)H2FOt4 

■>  0 

_ 

16.0 

44.0 

40.0 

680 

KN03  +^oKNGj  yNH4NQ3  +  NH4  ( KIF^FO^ 

J  v 

30 

- 

1 .4 

94.6 

4.0 

220 

NH^Gj  l^KNQj  yN^NQj  +  NH4  ( K  )H2F04 
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Additional  data  for  the  system  KNO 
Bahl  and  Singh,  1940,  and  by  Chand  an 
the  solid  solutions  reported  by  prev 
their  data  probably  do  not  represent 


,  +  NH„NO.  +  HO  at  25°  are  given  by 
a  Jain,  1945'  Neither  author  found 
ious  workers  (Vol.  I,  p.  8u2 ,  8/13),  and 
equilibrium  conditions. 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  NITRATE  - 
AMMONIUM  DIHYDROGEN  FHOSPHATE  -WATER 

(Bergman  and  Botchkareff,  1958) 


Gms.  KN03  Gms.  NH4H2F04  golid 

perioogms.  per  100  gms.  phase 

Sat.  Sol.  Sat.  Sol. 


Gms.  KN03  Gms.  NH4H2F04  ^ id 

perioogms.  per  100  gms.  phase 

Sat.  Sol.  Sat.  Sol. 


Results  at  o° 


Results  at  io° 


0.0 

18.4 

nh4h2fo4 

0.0 

21 .3 

S.o 

17.2 

II 

4 .8 

20.4 

8.4 

15  *8 

II 

8.0 

19.0 

11.6 

13.7 

NH4H2FOa+  KN03 

11.7 

16.4 

11  -5 

11.6 

II 

13  *4 

15-3 

11 .4 

5-4 

II 

16.1 

13-0 

11 .2 

0.0 

II 

16.0 

11.0 

16.2 

S.i 

Results  at 

O 

O 

16.6 

0.0 

0.0 

25*5 

nh4h2po4 

Results 

4  -5 

24.0 

II 

7.7 

22  .5 

II 

0.0 

30.2 

11  .2 

20,0 

II 

4.4 

27.5 

14.8 

17.0 

II 

7.3 

26.0 

17.0 

15  .2 

It 

10.6 

23.9 

21  .8 

11.8 

NH  H-  F0„  +  KNO., 

4  KNO-  3 

16.2 

19.2 

21  .7 

10.2 

21 .1 

15.4 

22  .4 

4-7 

11^ 

27.0 

10.6 

23.0 

0.0 

II 

27.2 

9.8 

29.0 

4  -3 

31 .0 

0.0 

nh4h2fo4 

II 

II 


II 

II 

NH  H2FOu  +  KNO., 

4  kno2 

II  ^ 


30 


O 


nh4h2fo4 

II 

II 


It 


NH  H„  P0U  +  KN02 
“  KNO.  3 

It  ^ 


ADDITIONAL  DATA  IN  THE  SYSTEM  FOTASSIUM  NITRATE  - 
AMMONIUM  DIHYDROGEN  PHOSPHATE  -WATER 

(Bergman,  Botchkareff,  1933) 


NO 


t° 


Gms.  KNO  per  100  Gms.  NH-H-FO-  per 

gms.  Sat.  Sol.  1  oo  gms  .  Sat .  Sol .  Solid  Fhase 


-4.4 
"5  .3 
-6.0 
0 .4 
12  .6 

20.7 

32.7 

"5-7 

-5.4 

-4.2 

-2.5 

-6.3 


0.0 

5*0 

8.6 

12.0 

17.4 

22.0 

28.6 

9-5 

9-5 

9.7 

9.8 
9.6 


17.4 

IS- 4 

13  .8 
13.8 

12.7 

11.7 

10.4 

11.8 

10.8 

5-4 
0.0 
13 .2 


NH^FOj^  +  Ice 

II 

II 

nh4H2F04  +  kno3 

II 

It 


KNO-  +  Ice 

^  II 
II 


II 

NH4H2FO4  +  KN03  +  Ice 


K 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  NITRATE  -  MAGNESIUM  CHLORIDE  -  WATER 

(Bergman  and  Nagorny  1938) 

SOLUBILITY  OF  MAGNESIUM  CHLORIDE  IN 
POTASSIUM  NITRATE  SOLUTIONS  AND  VICE  VERSA 

Gins.  MsrCL,  Gms.  KN03  Gms .  Mgd2  Gms .  KN03 

ter  100  gnis.  renoogms.  Solid  phase  per  100  gms.  oerioogms.  Solid  phase 

Sat.  Sol.  Sat.  Sol.  Sat.  Sol.  Sat.  Sol. 


Results 

at  3o° 

Results  at 

0.0 

31  -3 

KNO, 

0.0 

24  .2 

7.8 

20.6 

II 

8 .2 

15-8 

17.0 

14 .0 

It 

17.6 

10.4 

21 .4 

11 .7 

II 

21  .9 

8.39 

23  .2 

10.8 

II 

24 .0 

8.3 

24  •  0 

10.4 

KNO,  +  KCl 

24.5 

8.2 

27  .6 

5  •  2 

JKC1 

24.8 

7-6 

28.4 

3.8 

II 

27  .6 

3-8 

33  -5 

0.4 

KC1+  MgCl2-6H20 

28.3 

3-0 

33  -8 

0.3 

Results 

at  io° 

Results  at 

0.0 

17.7 

KNC, 

8.8 

12.0 

II  *3 

0.0 

11  .5 

18.0 

8.0 

It 

9 

8.8 

19  -2 

7.8 

II 

18.4 

6.0 

21  .4 

6.8 

II 

22 .9 

5.2 

22  .4 

6.3 

II 

24 .8 

4  .6 

25 

6  .2 

KNO, +  KCl 

25  -4 

4  -4 

26 .6 

3  -6 

KCl 

26.0 

3-6 

28.6 

1  .6 

II 

28.7 

1  .0 

33  -9 

0.2 

KCl +  MgCl2-6H20 

34-0 

1  .05 

KNO, 


KNO,  +  KC1 
kCL 


KC1+  MgCl  -6H-0 


KNO, 


KNO,  +  KC1 
KCl 


Results  at  -io° 


Results  at  -20° 


11.6 
11  .2 

10.6 
9.6 

15  »4 
18.8 
23  -2 

25  -0 

25  .4 
29-0 

32  .6 


19-4 
19.8 
22  .4 
22 

22 .0 


0.0 
1  .6 

3  -3 
5.8 

4  .8 
4-3 
3-8 
3  -5 
3  *3 
0.6 

0.0 


Ice 


Ice  +  KNO, 
KNO-,  ' 


KNO  +  KCl 
KC1+  MgCl2-8H20 
MeCl2-8H20 


Results  at  ~30c 


0.0 

2 

2 

1  .4 

0.0 


16.8 

16.2 
15.6 
19-9 
21  .4 
23  -5 
2<  .  8 
26 .0 

28.2 

26.8 


0.0 
2  .2 
3-4 
3 

2.9 

2.7 

2.4 

2.35 


Ice 


Ice  +  KNO, 
KNOo  ' 


KNO,+  KCl 
KCl 


0.6  KC1+ MgCl ./12H  0 


0.0  MgCl2,i2H202 


The  Invariant  points  are: 


Ice 

Ice  +  KNG3 
KNO, +  MgCl*i2H20 
MgCl2  -i2H20 


1-33 -5°  U 

20.2 

(-23  .2°); 
25.8 


‘12H20 

2.1  Ice  +  KNO,  +  MgCl2 
-12H  C 

2  KN03+ KC1+ MgCi2 


71.4  gms.  KNO  dissolve  in  100  gms .  of  anhydrous 
given)  (Jander  and  Wendt,  1948)- 


HN03  (no  temperature 
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SOLUBILITY  OF  POTASSIUM  NITRATE  IN  LIQUID  AMMONIA 

l  Schat tens te in  and  Viktorov,  1986) 

The  authors  review  the  methods  of  making  determinations  in  liquid  am¬ 
monia  and  compared  the  results  of  each. 

Gms.  KN03  per  100  Gms .  KNO  per  100  Density 
1  gms .  Sat.  Sol.  cc  Sat.  Sol. 

0.12  9-58  8 . 65  0.695 

25  10.56  7.10  0.672 

25*  10.55  7.09  0.672 

* Schattenstein  and  Monossohn,  1932- 
SOLUBILITY  OF  FOTASSIUM  NITRATE  IN  ETHANOL  -  WATER  MIXTURES 


Results  are 
in  vacuo. 

Solvent 
Wt .  %  Alcohol 


(Thompson  and  Vener,  1948) 

in  gms.  KNO^  per  100  gms.  Sat.  Sol.  Densities  are  gms/ml 

Temperature 


Density  at  350 

25° 

30° 

35° 

0  _  0 

40  45 

0 

50 

0.0 

27  .24 

31  *49 

35  .40 

39.02  42.64 

46.11 

1 . 1 864 

1  .2167 

1 .2458 

1.2740  1.3059 

l  .3358 

9.82 

19.16 

22  .4O 

25.73 

29.25  33.03 

37.i8 

0.97714 

1 .1 049 

1 .1285 

1  .1524 

1.1771  1.2026 

1 .2302 

19.90 

13 .18 

15  .80 

18.54 

21.54  24.80 

28.43 

0.96150 

1 .0469 

1 .0607 

1 .0763 

1  .0938  1 .1136 

l  .1367 

29.89 

9.02 

10.85 

12 .86 

15.18  17.87 

21 .00 

0.94424 

1 .0018 

1 .0097 

1 .0195 

1.0324  1.0473 

1 .0636 

49.90 

4  .20 

5  .11 

6.07 

7.11  8.34 

9.80 

0.90191 

0.9326 

0.9334 

0.9347 

O.9367  0.9398 

0.9443 

69-83 

1  -353 

1 .633 

1 .925 

2.236  2.. 953 

3 .001 

0.85510 

0.8708 

0.8670 

0.8639 

0.8613  0.8594 

0.8570 

92.63 

0.096 

0.111 

0.128 

0.146  0.168 

0.195 

0.79769 

0.8058 

0.8017 

0.7977 

0.7933  0.7890 

0.7851 

O 

55 

0 

60 

65° 

O 

70 

75° 

0.0 

49.28 

52.33 

55-20 

57.87 

60.50 

l  .3640 

l  .3905 

1.4137  1.4390 

1  .4629 

9.82 

41 .05 

44-55 

47.88 

51 .14 

54  .38 

0.97714 

l  .2596 

1 .2892 

1 .3180  1 .3461 

l  -3738 

19.90 

32  .10 

35.8o 

39.52 

43  .16 

46.78 

0.96150 

1  .1628 

1  .1910 

1.2190  1.2456 

1  -2735 

29.89 

24.09 

27.39 

30.77 

34  .45 

38.38 

0.94424 

1 . 0802 

1 .0987 

1 .1199  1 .1433 

1 .1685 

49.90 

0.90191 

69.83 

0.85510 

92.63 

0.79769 


11 .58 
0.9508 

3-457 

0.8554 

0.236 

0.7814 


13.50 

0.9592 

3  .993 
0.8542 

0 .284 

0.7779 


15.60 

0.9692 

4.575 

0.8531 

0.349 

0.7742 


17.94 

0.9805 

5  .207 
0.8524 

0  .422 

0.7705 


20.60 

0.9930 

5  -945 
0.8520 

O.501 

0.7668 
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NO 


SOLUBILITY  OF  FOTASSIUM  NITRATE  IN  ISOFROFYL  ALCOHOL -WATER  MIXTURES 

(Thompson  and  Molstad,  1945) 

Results  are  in  gms .  KN0_  per  100  gins.  Sat.  Sol.  Densities  are  gms/ml 
111  vacuo.  J 


Solvent 

Wt.  %  Isopropyl 
Alcohol 


Temperature 


Density  at  350 

25° 

30° 

35° 

0 

40 

0 

45 

0 

50 

0.0 

27.24 

1 .1864 

31  *49 

1  .2167 

35.40 

1 .2458 

39*02 

1  .2740 

42.64 

1  .3059 

46.11 

1 .3358 

5  *07 

0.98510 

22.86 

1 .1416 

26.62 

1 .1681 

30.38 

1 .1951 

34.13 

1  .2219 

37.85 

1 .2503 

41 .50 

1 .2792 

7.01 

0.98186 

21 .16 

1  -1255 

24.91 

1 .1506 

28.64 

1 .1764 

32.34 

1  .2  034 

36.03 

1  .2304 

39.72 

1 .2751 

9.96 

0.97726 

18.96 

1 . 1 046 

22  .44 

1  .1256 

25  -98 

1 .1478 

29.53 

1  .1720 

33.32 

1 .1998 

37.13 

1 .2294 

19.89 

0.961 12 

13.14 

1  .0448 

16.06 

1 .0610 

19.11 

1 .0790 

22  .42 

1 .0988 

26.15 

1 .1218 

29.88 

0.94087 

9.53 
l  .0021 

11.85 

1 .0131 

14.27 

1 . 0242 

17.00 

1 .0380 

20.25 

1.0550 

49.94 

0.89417 

4.44 

0.9277 

5. 78 
O.9296 

7-09 

0.9318 

8.33 

0.9348 

9.50 

0.9380 

69.84 

0.84647 

1  .495 
0.8626 

1  .785 
0.8597 

2 .099 
0.8570 

2.456 

0.8545 

2.876 

0.8524 

3.346 

0.8505 

79.86 

0.82248 

0.488 

0.8341 

0.603 

0.8297 

0.720 

0.8256 

0.837 

0.8216 

0.956 

0.8i77 

1 .075 

0.8140 

87.60 

0.80358 

0.126 

0.8136 

0.151 

0.8088 

0.178 

0.8041 

0.206 

0.8000 

O.237 

0.7948 

0.271 

0.7896 

55* 

60" 

65* 

0 

70 

75* 

0.0 

49.28 

1  .3640 

52.33 

1 .3905 

55.20  57.87  60.50 

1.4137  1.4390  1.4629 

5-07 

0.98510 

45*03 

1 .3090 

48.39 

1  .3381 

5106  54.56  57.52 

1.3665  1  .3930  1.4186 

7.01 

0.98186 

43-36 

1 .2850 

46 .84 

1  .3166 

50.38 

1  .3502 

9.96 

0.97726 

41  .14 

1 .2610 

69.84 

0.84647 

3  .847 
0.8486 

79.86 

0.82248 

1  .213 
O.8103 

1  .425 
O.8068 

1.675  1 

0.8032  0 

.841 

.7966 

87.60 

0.80358 

0.312 

0.7851 

0.365 

0.7806 

0.411  0.443 

0.7766  0.7727 

0.477 

O.7689 
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TWO  -  FHASE  DATA  [KN03  -  ISOFROFANOL  WATER] 


Upper  Layer 

t° 

Wt.  %  KNO, 

Density 

Wt .  %  Alcohol 

In  Sat .  S01 

.  Sat .  Sol. 

in  Solvent 

50 

7-52 

0.8892 

5.92 

55 

4.197 

•8531 

68.7 

60 

3*185 

•8293 

73  .1 

65 

2.491 

.8150 

76  .4 

70 

2.000 

.8036 

78.9 

75 

1 .75 

•7932 

80.8 

Lower  Layer 


.  *  KNO, 

Density 

Wt.  %  Alcohol 

1  Sat.  Sol. Sat.  Sol. 

in  Solvent 

31  *55 

1 .1852 

17-5 

40.22 

1 .2510 

11  .2 

45 .82 

1 .3043 

8.4 

50.25 

1 .3486 

6.9 

54.11 

1  .3862 

5.8 

57.43 

1 .4125 

5-1 

Rothchild,  Templeton,  ami  Hall  (1948)  studied  the  distribution  of  KN03 
between  methyl  n-'nexyl  ketone  and  water  at  room  temperature.  14.5  gms  . 
KNO  were  dissolved  in  100  gms.  of  saturated  aqueous  phase  and  (0.0085  )x 
(14^5)  in  the  ketone  phase. 

0.37  gms.  KN03  dissolve  in  100  gms.  of  et’nylened iamine  at  25°  •  (Isbin 
and  Kobe,  1945). 

Melting  points  have  been  determined  for  the  following  systems: 


KN03  +  NaN03 

kno3  +  nh4no3 

KN03  +  NH4N03  +  NaN03 
KN03  +  Mg (N03  )2 
KN03  +  Mg(N03)2  +  NaN03 
KN03  +  NaN03  +  T1  N03  ' 

2kno3  +  ti2so4^=^  2tino3  +  k2so4 
kno3  +  k2so4  +  ti2ci2 

2KN03+  Na2S04^=^  K2S04+  2NaN03 

KN03  +  Ca(N03)2 

KN03  +  NaN02^=^  KN02  +  NaN03 

kno3  +  n2h2-hno3 


(Janecke,  1942,  i949> 
(Janecke,  1949) 

II  »l 

(Campbell  and  Campbell,  1947) 
(Janecke,  1942) 

II  II 

(Leman,  1940) 

II  It 

(Rostovskii,  1940) 

(Bergman  and  Wachsberg,  1937) 
(Kitrov,  1947) 

(Alexander  and  Hindin,  1947) 
(Barlot  and  Marsaule,  1948) 


1  lie  temperatures  at  which  KNO.,  +  TIBr  are  completely  immiscible, 
and  with  added  salts,  were  determined  by  Semenc'nenko  and  Shashkina 


alone 
>  1 945 • 


Solid  solutions 
by  precipitation 


in  the  system  KNO  +  NH  NO,  were  studied 
from  water  solutions  by  Whetstone,  1948. 


by  X-rays  and 


The  specific  volumes  and  heat  capacities  of  solutions  of  KNO  +  NH  NO 
are  given  by  Rutskov,  1948.  3  T  wn4nu3 
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The  system  KNO^  +  FbN03  +  H20  was  studied  by  Nayar  and  Fande,  1948  by 
means  of  the  density,  viscosity,  rheochor,  specific  conductivity,  surface 
tension,  parachor,  freezing  point  depression,  magnetic  susceptability , 
transport  number  and  electromotive  force. 


0  POTASSIUM  OXIDE  K20 

The  system  K20  +  ZnO  +  Si02  was  determined  by  Ingerson,  Morey,  and 
Tuttle,  1948. 

Data  for  the  system  K20  +  FbO  +  Si02  is  given  by  McMurdie,  1941. 


OH  POTASSIUM  HYDROXIDE  KOH 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  HYDROXIDE  -  ETHYL  ALCOHOL -WATER 

(Peyronel,  1949a) 


v 


t° 


17 


30 


60 


90 


Upper 

Layer 

%  c2h5oh 

Wt.  %  KCH 

56.40 

30.10 

55.15 

27.55 

54.52 

26.35 

48.95 

23  -93 

29.50 

27.08 

58.70 

31  -73 

56.52 

26.93 

48.17 

22 .13 

46.10 

22 .08 

36.04 

23  .63 

25 .60 

26.73 

60.50 

32 .72 

59.24 

24 .90 

54  .10 

19.18 

43  *45 

19.83 

38.50 

21 .00 

59.70 

35.08 

60 .40 

24.95 

53.95 

19.33 

47.70 

18.50 

Lower  Layer 


%  c2h5oh 

Wt.  %  KOH 

0.64 

52  .80 

0.93 

48.60 

1 .34 

45-45 

2.77 

39.82 

10.13 

32 .68 

0.48 

56 .66 

1 .20 

47.40 

3  -87 

47.83 

5.13 

35.63 

9.84 

33.62 

(One  layer  only) 

_ 

61 . 00 

1 .36 

48.70 

4  .47 

36.63 

8.88 

31 .80 

11 .50 

31 .60 

- 

63  -55 

0.90 

47.60 

6.57 

34  -04 

9-78 

31  .20 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  HYDROXIDE  -  HYDRAZINE  -  WATER  AT  50 

(Penneman  and  Andrietb,  1949) 


is  .  per  100  gms  .  Sat .  Sol . 

Solid 

"n2h4  koh 

Phase 

91  -9 

1 .8 

koh-h2o 

68.8 

12.8 

59-1 

42.7 

19.1 

29.3 

Gms  .  per  1  oo  gms  .  Sat .  Sol . 

Solid 

\h4  koh' 

Phase 

38.2 

32 .2 

KOH-FLjO 

19.1 

45*6 

13.0 

50.2 

4 .8 

56.0 

II 

POTASSIUM  PHOSPHATES 


FO 


EQUILIBRIUM  IN  THE  SYSTEM  K20  -  F205  -  H20  AT  o°  ,  250  ,  SO0 

(Ravich  ,  1938a;  Berg,  1938,  1938a) 


Six  stable  phases  were  found  at  each  temperature,  and  the  results  agree 
well  with  each  other.  The  data  are  also  tabulated  in  mole  %. 


Gms .  K20  Gms .  P20s 
per  i  oo  gms  .  per  100  gms . 
Sat.  Sol.  Sat.  Sol. 


o.o 
l  .64 
3.78 

4.89 
5.06 
*5-75 
*5.51 
*5  .27 
4.93  58.92 

4.38  56.12 

4- 33  55.87 

5- 30  50.19 

6.05  47.93 

8.15  45*02 

10.37  43.62 


Gms .  K2C 

Solid  phase  perioogms. 

Sat.  Sol. 

Results  at  o° 

2H  FO  'H20  10.54 

»  *10.92 

1 0 .22 

8.93 
8.17 
6.85 

5- 75 
4.89 
4.41 

6- 35 
8.50 

15.18 
16  .20 

21 .18 
22.49 


57.17 
58.01 
58.84 
59.57 
59.50 
62 .01 
61 .60 
61 .11 


afLFO  •fLO+KtUFO,,) 

W, 


Gms .  P20s 

perioogms.  Solid  phase 
Sat.  Sol. 


43  -49 
45.04 
41 .76 
35-92 
32  .30 
22  .48 
15.75 
9.75 
6.66 
8.05 
9.80 
15.10 
15.98 
19.86 
20.45 


KH  (P04)2+  KH2P04 

kh2po4 


II 


II 
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PO 


Os .  per 

Os.  P205 

Os.  L.0  per 

Os.  P2(L 

100  gTTB. 

per  100  gns 

Solid  Phase 

100  gms. 

per  100  gms. 

Solid  Fhase 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Results 

at  o°  (Con.) 

27  .10 

24.00 

KH  P0U 

29.20 

7.25 

ILPO  -7H20 

27.63 

23.97 

KH^+lyfc)  -6^0 

29.16 

6.76 

3  4„  2 

*29.24 

25.23 

? 

33-19 

2.12 

II 

*30.54 

25.69 

? 

38.16 

1 .74 

II 

*31 .50 

25  .58 

k2hfo4-3h2o 

40.16 

2.11 

II 

*31 .03 

24-05 

II 

41 .82 

2.70  JLKL-7H-0+  KOR-2H.O 

*30  ..86 

23  .26 

tl 

*36.23 

21  .04 

K  F04-9H20 

*32 .70 

22  .23 

II 

*33  .65 

18.74 

j  -r  „ 

34.38 

21 .901 

MFO -3M+ 

*32  .65 

17.45 

II 

34  *49 

22 , 06 J 

~  4kto-7h2o 

*31 -70 

15  .92 

II 

27.05 

23 .01 

K2HP04-6H20 

*31.18 

14.40 

11 

25.94 

20.80 

It 

*31 .40 

12 .26 

II 

24  -91 

18.82 

II 

*31 -52 

12.00 

II 

26.92 

18.60 

It 

*32.24 

11.16 

II 

29.35 

18.72 

It 

*36.82 

11.00 

II 

31  «29 

19.75 

It 

*41.75 

16.67 

K  P04-3H20 

32.62 

19.80 

OPOU -6R.0+  Kjq,  -7^0*40.93 

12  .52 

32  .83 

19.80 

K3P0  •7H3'D 

41  .14 

5  .92 

II 

32  .28 

19.53 

*41 .86 

3  >66 

II 

31  .26 

17.55 

It 

*42  .30 

2.99 

KOH -2H20 

30.20 

15.81 

II 

*41 *95 

2  .62 

II 

29  .46 

14  .80 

II 

*41 .80 

2.17 

29.60 

13  *59 

II 

*41 .68 

1 .50 

29*28 

13  -41 

II 

*41 .01 

0.0 

29.18 

11.98 

II 

Results 

at  25° 

*47.25 
45-51 
*47 -49 
*46,18 
*45  *92 

0.0 

0.0 

1  .37 

1 .73 

1  .78 

KOH 'HO 
koh-2h;o 

KGH’fLO+  K,K)  ’3H2O 

34.06 

39*42 

*41 .48 
*41 .64 

16.70 

24  -17 

25  .62 
27  .21 

K-F0'7H20 

KFO  -7H20  + 

3k,hfo  -3h2o 
kX-7H20 

J  k2hpo 

II 

45  .90 
45.75 

1 .86 

1 .85 

KOH  -2H20+  -3H20  *41 . 07 

27.46 

28.12 

II 

II 

43  .20 

3  .75 

K  P04-3H20 

40 .22 

27.79 

11 

41  .69 

9.04 

J  “  ft 

*37.59 

30.03 

It 

41  -53 

41  -50 
*41 .67 

9.52 

9-57 

9.61 

WsHaO+WTB.O  ,37.^0 

K,F0*3Ha0  >1.90 

30.72 
30.65 
24  .89 

II 

K3HP04-3H20 

*41  .63 
*41  -55 
*41 .50 

11.78 
13  .51 
14.56 

T II 

II 

II 

40.33 

36.69 

34-15 

24  •  02 
24.37 
25 .48 

k3hpo4-3h  0 

II 

11 

*41  .70 

*41  .58 
*41.56 
*41  .87 

15  .19 
15.23 

15-45 

16.54 

II 

II 

II 

II 

34.05 
34  .22 
34.13 

34.22 

25  -52 
26 .02 
26 .39 
26.90 

11 

11 

II 

II 

*42 .01 
*42  .12 
*42  .44 
*43-34 
37.l8 
34.39 

17.44 

17.69 

20.78 

26.75 

8.15 

10.99 

It 

II 

II 

K.  PO 4-3H20+  K2HPO 
k’fo„b7H2o 

34.55 

34.92 

*37.46 

*35.84 

35*53 

27.57 

28.90 

29.47 

28.95 

29.09 

11 

k2hpo4-kh2po4-3h2o 
k.hpo4-kh2po -3h2 

3+  K>ro3-3#2o 
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Gms .  K20  per  Gns .  P2°S 

loogns.  per  i  oo  gns  •  Solid  Fhase 
Sat.  Sol.  Sat.  Sol. 

Results 


Gns.  ICO  per  Gns.  P2a 
100  gms.  penoogus.  Solid  phase 
Sat.  Sol.  Sat.  Sol. 

at  25°  (Con . ) 


35*51 
35-i6 
35*01 
34.48 
33  -32 
32  .65 
31 .30 
26.33 
20.12 

17.68 
14 .20 
11.66 

7-77 

7.14 

6.87 

6.90 

7.06 

7.08 

8.49 

9-52 

10.19 

11.69 
12 .50 


48.83 
49.44 

*50.19 

46.60 

46.50 

44 .88 
43  .12 
42.35 

42  .30 
42.25 

42.89 

43  -8o 
42.39 

41 .72 
4i  .39 

40.98 

40.84 
40.01 

39-68 

39.73 
39.52 
39.18 

38.98 
38.72 

*38.70 

38.12 

37.96 

*37-97 


28.96 
29  *  01  j 

*12.68 

*12 .91 

47.40 

49.90 

KH  PO 

II  ^ 

29.19 

opou-kh2po,-3h2o 

*13.67 

50.76 

II 

II 

29.39 

*14 .27 

52.78 

28 .30 

KfL  PO.. 

*14 .29 

S3  -94 

27.75 

2n  4 

12.77 

47.16 

27.12 

II 

11.83 

47-73 

( F0„  ) 2 

24.23 

II 

10.27 

48.66 

n 

19.67 

It 

9.69 

49.40 

11 

18.13 

II 

8.36 

51  -58 

11 

15.89 

II 

8.10 

51  .91 

n 

13  .37 

II 

6.99 

55.23 

11 

10.73 

II 

6.85 

56.80 

11 

10.45 

II 

8.36 

65.08 

11 

10.17 

II 

8.76 

65.94 

11 

11.00 

II 

0.0 

64  .41 

2H3P0^ ‘H20 

11  -44 

II 

0.46 

64  .40 

II 

12 .12 

It 

1 .13 

64.83 

II 

20.35 

II 

1 .27 

64.86 

II 

26.89 

II 

l  -93 

65-03 

II 

32.90 

II 

2  .35 

65  .16 

II 

42  .42 

II 

0.89 

67.55 

II 

46.38 

II 

Results 

at  50° 

0.0 

2  .13 

KOH'fLO  38.50 

K0H-H20+  ILPO  -3H20  36.71 

29.60 
31  .42 

S^HK^-KH^  -2^0(7) 

II 

2 .60 

k3pvh2°  : 

?38.93 

30.57 

K2HF04-KH2F04-2H20  (? ) 

2 .64 

’738.83 

30.74 

II 

2.95 

II 

38.06 

30.78 

K  HPO  +  K  HPO 

4.70 

M 

‘KfLPO  ‘2n20(  ? ) 

7.80 
12  .36 

II 

II 

36.65 

36.61 

31  .02 
31  .38 

k2hk)4-kh2po4*2H2o 

15.64 

II 

35.69 

31  .91 

II 

21  .07 

II 

35.77 

31 .10 

KH_PO„ 

23-55 

II 

35.58 

31  .16 

2m  4 

25  .64 
26.I4 

35-54 

35-35 

31 .30 

31 .44 

II 

It 

26.92 

II 

34-00 

30.30 

It 

26.87 

II 

33.79 

29.93 

II 

27.49 

II 

33  •  70 

30.25 

II 

27.59 

II 

32.80 

29.69 

II 

27.90 

II 

m 

31  .80 

29.08 

II 

28.48 

II 

27.91 

26.78 

II 

28.59 

II 

25.60 

25  .20 

II 

28  .50 
28.86 

II 

II 

25  .25 

21  .78 

24.80 
22 .71 

II 

It 

29.29 

II 

12.56 

17.01 

II 

29.64 

II 

IO.63 

15-31 

II 

30.00 

31.131 
31 .24J 
31.79 

? 

1  MP04  +  ILHPO 
•Ki,PO%H2o  ih 
K2K 

IO.06 

IO.15 

IO.32 

10.48 

15.15 
15  .30 
15.56 
17.87 

II 

It 

II 

It 
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Grc.  1^0  per  Gms.  P20^ 

100  gms.  per  100  gms.  Solid  Fhase 
Sat.  Sol.  Sat.  Sol. 


Gms .  1^0  per  Gms .  P205 

100  gms.  penoogms.  Solid  Fhase 
Sat.  Sol.  Sat.  Sol. 


Results  at  50°  (Con. ) 


10.71 

19.42 

kh2fo4 

14.34 

5i  .15 

11.11 

25.51 

5.65 

55.84 

12 .03 

30.40 

II 

9.53 

55.72 

12  .24 

31  .94 

II 

8.84 

57.92 

12.96 

39.74 

II 

8.71 

58.17 

13  -22 

40.85 

It 

8.68 

60.24 

14  .21 

49.71 

II 

9.10 

62 .48 

14.30 

49.87 

II 

10.05 

65-93 

KH5(F04)2 


The  system  is  discussed,  and  crystallographic  data  given,  by  Berg  and 
Bokii,  1940. 


P0  POTASSIUM  METAPHOSPHATE  KP03 

Madorsky  and  Clark,  -1940  produced  potassium  metaphosphate  from  the  ac¬ 
tion  of  H  P04  on  KC1  at  120°-130°.  The  product  was  washed  to  remove 
soluble  impurities,  and  the  solubility  of  KP03  in  water  was  found  to  be 
0.0041  gms .  per  100  ml.  of  saturated  solution  at  25° . 

The  specific  volume  of  each  component  in  the  system  KP03  +  Na2B40?  was 
determined  by  Leontiewa,  1937. 


F0  POTASSIUM  PHOSPHATE  K3P04 

SOLUBILITY  OF  K3P04  IN  WATER 

IRayic  b  ,  1938) 


t* 

> 

Gms.  K^FO^ 
per  1 00  gms  . 
Sat .  Sol . 

Moles 

Ver 

100  moles 
Sat.  Sol. 

Solid  Fhase 

t° 

GnB. 

penoogms. 
Sat.  Sol. 

Moles 
W  per 
100  moles 
Sat.  Sol. 

-1.. 

■  IS 

4.54 

0.40 

Ice 

44 .5 

60.84 

11 .64 

-2 . 

.60 

9.75 

0.91 

II 

45  -4 

6i  .94 

12 .13 

“4  < 

.6 

15  *43 

1 .52 

II 

45  .6 

62  .51 

12  .39 

"7  ■ 

■  7 

21.74 

2  .30 

II 

45  .6 

63  .12 

12.68 

-12  , 

.0 

27  .34 

3.09 

II 

45  .4 

-15  ' 

.8 

31  .53 

3.76 

II 

63  .17 

12.70 

-2  0 

.0 

35-12 

4.39 

II 

*25.0 

-24  ■ 

.0 

38.33 

5 .00  Ice+  1 

KF04-9fL 

,0*30.0 

63  .19 

12  .71 

-2  8. 

.2 

40.25 

5.40  Ice+] 

icpqSfC 

j0*35 . 0, 

63-33 

12.77 

-8. 

0 

.8 

42 .92 
44  .26 

6.00 

6.31 

*40.0 

*45-0 

63  .41 

63  .56 

12  .81 
12  .89 

1  0 , 

.0 

46.83 

6.95 

n 

50.0 

63  .80 

13.00 

20 

.0 

49.62 

7.7i 

11 

60.O 

64 . 08 

13  .14 

25 

30 

35. 

4O 

0 

.0 

.0 

.0 

51  -42 

53.08 

55.43 

57*51 

8.23 

8.75 

9-54 

10.30 

11 

11 

11 

11 

*-7.7 

*  0 

*  5.o 

*  8.8 

43.85 

47.62 

49.80 

52  .23 

6 .21 
7.16 
7.76 
8.49 

42  , 

.6 

59.46 

11 .06 

11 

*12.3 

57.72 

10.00 

*  =  Metastable 


Solid  Fhase 


K3P°4 


9H,0 
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POTASSIUM  MONOHYDROGEN  PHOSPHATE  K2HF04 

SOLUBILITY  OF  K2HF04  IN  WATER 

(Ravich  ,  1988) 


t° 

Gms.  K2HF04 
1 00  gms  .  Sat . 

per 

Sol. 

Moles  K2HF04 
1 00  moles  Sat . 

Sol  Solid  Fhase 

-4.2 

16.78 

2 . 04 

Ice 

-6.4 

23  .60 

3.09 

-9.0 

29.61 

4-17 

“11 .7 

34.10 

5.07 

-13.5 

0 

36.78 
46 .11 

5  .67 
8.12 

Ice  +  K2HFO  -6H20 
K2HF04-6H20 

4-95 

50.12 

9.4O 

9.7 

54  .43 

10.99 

II 

13.15 

57-89 

12  .44 

II 

1  n  .  *3 

_ 

_ 

MFO„  '6H,0  +  MFC,,  • 

O 

*14.6 

60.82 

13  -82 

2  “  k2Sfo,-6«2o  4  ' 

*14.85 

61  .73 

14  .29 

II 

*14.7 

62 .96 

I4.94 

II 

*12.8 

65.95 

16.68 

II 

*  8.2 

69.09 

18.75 

II 

*  0 

57.05 

12  .01 

k2hfo4-3h2o 

*10.0 

59.08 

12  .96 

II 

15.0 

60.16 

13  *49 

II 

20.0 

61 .52 

14.16 

It 

25.0 

62  .74 

14 .83 

II 

30.0 

64.13 

15.60 

II 

35.0 

65.68 

16.51 

II 

39.5 

67.54  • 

1 7  .68 

II 

44.0 

69.83 

19.29 

II 

46.0 

71  .26 

20 .42 

It 

48.3 

51.0 

72 .64 

21 .55 

K_HFO  *3H20+  K_HFOu 
4  K2HF0  2  4 

56.0 

72  .50 

21  .38 

2  1,  4 

63.0 

72 .79 

21.66 

II 

*  =  Metastable 


SOLUBILITY  OF  FOTASSIUM  MONOHYDROGEN  FHOSFHATE  IN  WATER 

(Selva,  1947) 


t° 

2  ‘  w4 

100 gms.  Sat  I  Sol 

-4.2 

16  .44 

-7.4 

25-92 

-11.6 

34.05 

-13.9 

36  .67 

-10 

38.80 

0 

* 

45  .58 

0 

57.28 

10.2 

0 

53-94 

10.2 

58.86 

13.4 

0 

57.63 

13 .4 

59.76 

14.7 

60.20 

17.2 

60.30 

25 

62 .03 

Gms.  K2HFO, 


~n  per 
100  gms .  H20 


19.55 

34*52 
51 .63 
57.90 
63  .39 
83 .74 
134.00 
117.12 
143 -oo 
136.02 
148.50 
151 .26 
151.90 
163  .37 


k2hfo4 


Solid  Fhase 


Ice 


Ice  +  1LHP0  -6H-C 
K2hFO^  6H_0 

KaHPO  -sILO 
OKr^O) 
k2hpo4-3b2o 
k2hfo:-6h2o 

K2HF04'3H20 

•6H  0+  K2 H PC  ' 3 H2 0 

taHPoj-3«;o  2 


Data  of  Selva,  1947  (Con.) 


Gms  . 

K,HP0„  Per 

Gms.  KoHP0(l  per 

Solid  phase 

t° 

100  gms  .  Sat .  Sol. 

2  tl  r 

100  gms .  H20 

*28.7 

71 .63 

252 .50 

K  HFO4 

K2Ht04^H20 

34 

64.56 

1 82  . 1 7 

44  .2 

68.95 

222 .06 

*44.2 

71  .50 

250.90 

k2hfou 
K2Hf04-3H20 
k,hfou-3h,o+  K,HFOu 
2  4  k_  hI  0  2  4 

46  .2 

70.76 

242 .00 

48.3 

51 

71 .90 

72 .04 

255.90 

257.64 

64  .8 

72.53 

264 .05 

^11  4 

84.5 

72.83 

268.07 

II 

99.4 

73  80 

681 .70 

II 

*Metas table 

EQUILIBRIUM  IN  THE  SYSTEM  K2HF04+  Na-JIFO^  +  H20 

(Ravich  and  Popova,  19421 


Gins.  K2HF04  per  Gms.  Na2HF04  per 
lOOgms.Sat.  Sol.  loogms.  Sat.  Sol. 

Results  at  o° 


Solid  phase 


0.0 

M 

00 

O 

25  *57 

3  *24 

31 .84 

3  -66 

35.17 

3  .94 

39.41 

5  .82 

40.83 

5  -42 

44.59 

4  -38 

53  .41 

2.98 

55.6i 

2.86 

'55.6o 

2 .92 

Na2HF04 -i2H20 

II 

II 


Na.HFO. -i2H20  +  KNaHFO  -sH20 
2  4"NaHf0  -5H20 

■SH20  +  K  HPO  -6H20 

KNaHFO  '5 Ho® 

KNaHFO  -5H20  +  K2HP04-3H20 


KNaHF04 


Results  at  25 


60.66 
59.68 
57.85 
54*94 
45-31 
30.98 
29.57 
26 .64 
26  .61 
26.31 
26.72 
26.63 
25-84 
23.13 

23  -54 
23  .12 
18.80 
10.87 
6 .42 
0.0 


2  .36 
4 .60 
7.14 
7  .66 
9.9i 

17.80 
19-05 

21 .82 
22 .04 
21 .76 
21  .84 
21 .48 
22 .02 
21 .40 
20.78 
21 .72 
16.94 
14 .46 
13  .20 

10.80 


K2HF04-3H20 

K-HPO  -3H20  +  KNaHFO  -5H20 
KNaHFO  -5H20 

11  ' 


II 

KNaHP04‘5H20  +  Na2HF04'7H20 

II 

II 

II 

tl 

Na2HP04-7H20  +  Na2HP04‘i2H20 

Na_HP0  -12H  0 

2  „4  2 

II 

II 

II 


*  =  Metastable 

0.02  gms.  of  K2HF0  are  dissolved  in  100  gms. 
in  furfural  at  25°  “  Trimble,  1941. 


of  a  saturated  solut 
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POTASSIUM  D I  HYDROGEN  PHOSPHATE  KR2F04 


SOLUBILITY  OF  POTASSIUM  DIHYDROGEN  PHOSPHATE  IN  WATER 

( Bergman  and  Batchkareff»  1988) 


Gms.  KH,F04  per 
. oogms.Sat.  Sol. 

t° 

4 

0.7 

8 

-1  -5 

10 

-2.1 

11.7 

-2.6 

12 .12* 

-2.5 

Gins .  KH2FO  per 

Solid  Phase  100  gins.  Sat.  Sol.  t 


Solid  phase 


Ice 

n 

Ice  +  KH2P04 

II 


12 

0 . 8 

kh2po4 

l6 

13  .6 

II 

18 

19-8 

II 

20 

26 .0 

II 

22 

31  -8 

II 

*  Polos  in  and  Ozolin,  1940 


PO 


EQUILIBRIUM  IN  THE  SYSTEM  KH2P04  -NH4H2P04  -  H20  AT  25° 

(Kuznetsov,  Kozbukhovskii,  and  Borovaya,  1948) 


Saturated 

Solution  Wt .  % 

Solid  phase  Wt. 

% 

'kh2po4 

nh4h2po4 

kh2po4 

nh4h2po4 

h2o' 

20.21 

0.0 

29.61 

17.53 

7.85 

53*90 

7.49 

16.19 

13 .05 

15.48 

15.84 

14.27 

17.53 

56.70 

29.66 

13 .64 

13.08 

20.12 

7.97 

24 .48 

11 .22 

40.53 

48.25 

0.0 

28.85 

EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  DIHYDROGEN  FHOSFHATE  - 
AMMONIUM  DIHYDROGEN  PHOSPHATE  -WATER  AT  50° 

(Zvorikln  and  Knzetzov,  1988) 

Liquid  Solid 


Gins.  Kfl2P04  Ore.  NH4H2F04  Moles  KH2F04  Moles  NHJLFO  Moles  Kf^FO  Moles  NIULFCL 
per  ioogms.  per  100  g ms  .  per  100 moles  per  100  motes  per  100 moles  per  100  moles4 
Sat.  Sol.  Sat.  Sol.  Sat.  Sol.  Sat.  Sol.  Solid  Phase  Solid  Phase 


28.09 

0.0 

25.23 

9.49 

18.97 

25.91 

15.92 

29.12 

14.38 

30.96 

11 .79 

33.22 

7.69 

35.19 

3.45 

38.42 

0.0 

39.88 

4.91 

0.0 

100. 

0.0 

4.76 

2  .12 

87.33 

12.67 

4.07 

6.58 

51 .60 

48.40 

3.41 

7.40 

56.82 

43-18 

3.10 

7.89 

- 

- 

2.52 

8.42 

26.37 

73  .63 

1 .60 

8.66 

11 .28 

88.72 

0.71 

9.31 

6 .64 

93.36 

0.0 

9.41 

0.0 

100.00 

Specif ic 
50° ,  and  75 


heats  of  solutions 
0  were  determined 


in  the  system  KH2PO  -  NH  H2F04  -  H20  at  25°, 
by  Voskresenska.ia  ana  Ruzkow,  1940. 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  DIHYDROGEN  PHOSPHATE  - 
AMMONIUM  NITRATE  -WATER 

(Bergman,  Botchkarefl,  1988) 


^Solubility  of  Potassium  Dihydrogen  Phosphate  in  Solutions  of 
Ammonium  Nitrate  and  vice  versa] 


Gms .  N^NOj  Gms .  KH2F04 
penoogns.  perioogms. 


Solid  phase 


Gms.  Nfl^NC^  Gms. 
perioogms.  perioogms. 


Sat.  Sol. 


Sat.  Sol. 
Results  at  -io° 


27  .2 

0.0 

21  .8 

6 .4 

28.6 

4 .8 

38.6 

3-5 

45.0 

2.5 

47-1 

0.0 

Results 

0.0 

15.0 

3.3 

16.5 

6.5 

17.8 

8.0 

18.4 

11 .4 

18.5 

13  "2 

17.5 

15-0 

16.5 

17.0 

14  *4 

27.5 

8.1 

38.0 

5-0 

48.5 

2.9 

59.2 

1  .2 

59.6 

0.0 

Results 

0.0 

21 .4 

3.1 

21 .8 

6 .2 

22 .3 

7.7 

22 .5 

10.7 

22.8 

12 .3 

23.0 

13  .6 

22.8 

15*6 

21 .8 

18.4 

19.6 

23.0 

15.4 

25*9 

13-3 

36.7 

8.2 

47-7 

4  .4 

58.0 

3-3 

68.9 

1 .3 

69.7 

0.0 

Ice 
NH, 
NH„H, 


Ice  +  NH4H,F04 

‘4^2 


NHyH, PCL  +  NH4N0. 

4  nh4no3 

at  io° 


KH2POu 

*  II  H 


nh4h2po4 

Ml 

II 

II 

II 

II 

II 

NHaN02  +  NH  H2FO 

4  nh4no3 


at  30° 


kh2po, 

II 

II 

II 

II 

nk4h2po4 

Ml 

II 

II 


t.  Sol. 

Sat.  Sol. 

Results 

0.0 

12  .2 

3  *4 

14.0 

8.0 

16.6 

6.6 

IS- 9 

8.3 

l6  .2 

12.0 

13  .7 

13  *9 

13-0 

15-7 

12  .6 

16  .4 

12  .5 

17.7 

11  .4 

28.1 

6 .2 

38.4 

3-9 

48.8 

2.4 

52.7 

1 .6 

S3 -5 

0.0 

Results 

0.0 

18.2 

3-2 

19.1 

6 .4 

19.8 

7.9 

20.1 

11 .0 

20.5 

12 .7 

20.5 

14  «4 

19.5 

l6  .4 

17.8 

l8.3 

16.3 

26.8 

10.4 

37*4 

6.3 

48 .2 

3-6 

58.6 

2 .2 

63 .0 

1 .0 

65.0 

0.0 

"  (-5.6°)  6.8 

"  (-8.7° >18.3 

"  (-15.8°  >40.4 

NH4N03+  NH  H2PO 

4  3nh4no3 


Solid  phase 


kh2fo4 


KNO. 


KNO. 


+  kh2po4 


KNO. 


kno3  +  nh4h2po4 
nh4h2po4 


II 

It 

NH„NCL 


4  3 

mi  j 


kh2po. 


II 

II 

nh4h2po4 

II 

II 


NHNCL  +  NH  H2PO 

4  nh4no3 


Additional  Data 

14.3  Ice +  KN02 +  KH2PO 
8.6  Ice+  KN033+ NH4B2P04 
3.2  Ice  +  Nfl4N(^  +  NH4H2 F04 
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equilibrium  in  the  system  potassium  dihydrogen  phosphate  -  urea  -water 

(Poloslo  ,  Sacbparonor,  1947) 


The  results  are  also  given  in  mole  %. 


Gms.  Kf^FC^ 

Gms.  COfNH^ 

per  ioo  gms. 

per  100  gms. 

Solid  phase 

Sat.  Sol. 

Sat.  Sol. 

• 

Results  at  -io° 

0.0 

30.70 

Ice 

2.00 

29-70 

ft 

2 .92 

27-10 

II 

6.86 

23  .80 

It 

7.60 

6.16 

27-72 

31 .60 

KH  F° 
C0(NH212 

2.69 

32.60 

II 

0.0 

33-50 

Results  at  io° 

19.95 

13  .25 

0.0 

8.67 

kh2po4 

11 .60 

17-68 

It 

10.00 

27.00 

II 

8.20 

36.70 

II 

7.90 

91 .65 

II 

5.06 

93-70 

CO(NH2)2 

2  .20 

95-10 

II 

0.0 

96.00 

II 

Results  at  25° 

19.80 

17.10 

0.0 

8 .29 

kh2po4 

II  ^ 

19  .90 

17-12 

II 

12 .20 

26 .34 

II 

9-70 

36.10 

II 

8.50 

91 .15 

It 

8.00 

96.00 

II 

9.32 

52.00 

CO(NH-), 

1.86 

53-90 

„2  2 

0.0 

59.50 

II 

Invariant  Points 


Gms.  K^PO^ 

Gms.  COlNfLjLj 

Solid  phase 

per  100  gms. 

per  100  gms. 

Sat.  Sol. 

Sat.  Sol. 

Results  at  o° 

12 .15 

0.0 

KH,FOu 

10.65 

8.93 

11  H 

9-95 

18.10 

II 

8.80 

27-36 

II 

5  .60 

37-70 

coinh2)2 

2  .95 

38.80 

II 

0.0 

39.80 

II 

Results  at  20° 

18.20 

0.0 

kh2po 

15-85 

8.41 

II  H 

10.90 

17.32 

II 

11 .90 

26.58 

II 

9.20 

36.30 

II 

8.00 

41 .40 

II 

7.60 

46 .20 

II 

9  -57 

49-20 

C01NH-), 

1  .97 

50.60 

II 

0.0 

51  -80 

Results  at  350 

22.90 

0.0 

kh2po4 

19.70 

8.03 

II 

16.70 

16.66 

II 

19  .40 

25  .80 

II 

11  .20 

35-50 

II 

9.80 

90. S5 

II 

8.70 

95.65 

II 

8.00 

50.60 

II 

3  .82 

57.50 

CO(NH  ) 

1 .64 

59-00 

„2  2 

0.0 

59-50 

II 

33-00  Ice  +  CO(NH2)2 
S3  -30«-CO(NH2  )  \(h  -CO(NH_  )_ 
o-o  ice+KR2F04 
29.70  Ice  +  CO(NH2)2-KH2FO 
37-50  o£-CO(NH2)2+/<?-CO(NH2)2+  KH2F04 
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ReO  POTASSIUM  PERRHENATE  KRe04 


SOLUBILITY  IN  WATER 

(Smith,  1946) 


The  results  agree  well  with  those  of  other  authors  (Vol.  I,  p.  856). 


Gms .  KRe04  per  Moles  KRe04  per 
100  gms.  H20  100  gms.  H20 


0 

O.36 

30 

1  .47 

40 

2  .22 

49-78 

3  .21 

0.00124 

.00508 

.00767 

.0111 


SO  POTASSIUM  SULFATE  K2S04 

SOLUBILITY  OF  POTASSIUM  SULFATE  IN  AMMONIA  SOLUTIONS 

(Guyer,  Bieler,  and  Orelli,  1940) 


The  data  below  were  estimated  from  curves  drawn  by  the  authors,  and 
are  given  in  grams  per  100  grams  of  solvent. 


%  NH,,  in 
Solvent 

-30° 

-10° 

0° 

23° 

5 

- 

2  .2 

4.7 

10 

- 

1  .2 

2  .0 

15 

0.25 

0.6 

•5 

1  .0 

20 

.2 

•  2 

.4 

0.6 

40 

.2 

.1 

•4 

•s 

60 

•  2 

•  1 

.4 

•5 

80 

•  2 

•  1 

•  3 

•5 

SOLUBILITY  OF  POTASSIUM  SULFATE  IN  AMMONIA  SOLUTIONS  AT  250 

(Hill  and  Louchs,  1937) 


Gms.  per  100  gms.  Sat.  Sol. 


100  gms . 
15.26  gms. 


- - - - - - s 

0  13.90  18.20  22.35  24.83  27.04 

10.80  1-286  0.639  0.421  0.220  0.149 

of  a  solution  saturated  with  both  NH^  and  KOI  at  25  contains 
KG1  and  23.65  g«s.  NH3.  (Hill  and  Louchs,  1937> 


EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  SULFATE  - 
SODIUM  SULFATE  -WATER  AT  250 

(Makarov  and  Druzbinin,  1937) 


Saturated  Solution 


^Gms.  per  100  Moles  per  100  moles 
gms.  Sat.  Sol.  Dissolved  Salts 


Solid  phase 


S  ~ 

Gms.  per  100 
gms.  Solid 


Moles  per  100 
moles  Solid 


Na2S04 

k2so4 

Na2S04 

k2so4 

21 .92 

0.0 

100.0 

0.0 

20.35 

6.60 

79-09 

20.91 

20.18 

7.11 

77.69 

22  .31 

19.93 

7 . 06 

77.59 

22 .41 

15.94 

8.25 

70.32 

29.68 

11 .65 

9-07 

61  .18 

38.82 

7.96 

9.91 

49.62 

50.38 

*5.43 

11  .44 

36 .80 

63  .20 

0.0 

10.76 

0.0 

100.0 

‘Soluti 

ions  cont 

aining  o 

-5%  Na2SO/ 

Na2S04 

k2so4 

Na2S04 

k2so4 

44  -25 

0.0 

(Pure  Na„SO 
*  „ 

4  ■i°H2< 

44  -25 

0.0 

25.00. 

75-00 

29.01 

70.99 

24  .20 

75.80 

28.14 

71 .86 

23  .21 

76.79 

27 .04 

72  .96 

22 .00 

78.00 

25  .70 

74.30 

21  .50 

78.50 

25-14 

74 .86 

21  .40 

78.60 

25.00 

O 

O 

v~> 

0.0 

100.0 

0.0 

100.0 

are  in  equilibrium  with  pure  K2S04* 
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EQUILIBRIUM  IN  THE  SYSTEM  FOTASSIUM  SULFATE  -  BORIC  ACID -WATER 

(Perova,  1988) 


The  data  are  also  reported  in  molar  units.  The  eutectic  occurs  at 
-2.0°;  6.6%  K2S04,  3.1%  H3B03. 


Gms.  H3B03  Gms.  K2S04 
per  i  oo  gms .  per  1  oo  gms  . 
Sat.  Sol.  Sat.  Sol. 


Solid 

Phase 


Gms  .  H3B03  Gms  .  K2S04 
per  ioo  gms.  perioogms. 
Sat.  Sol.  Sat.  Sol. 


Solid 

phase 


Results  at  o° 


Results  at  150 


2.59 

0.0 

H3B03 

2 .70 

1  .94 

^  II 

2.90 

3.88 

II 

2.99 

4.85 

II 

3.08 

5  .80 

II 

3  .20 

6.78 

It 

3  *25 
0.0 

7.50 

6.89 

H^BO.,  +  K_SO.. 

i2so„2  4 

Results  at 

5” 

3  .08 

0.0 

H^BO^ 

0 

r- 1 

cn 

1 .93 

3.30 

3 .86 

II 

3*30 

4*83 

II 

3-39 

5  -79 

II 

3*50 

6.76 

II 

4.0 

9.20 

H,BO,  t  K,SO„ 

0.0 

7.67 

4 

Results  at  io° 

3*50 

0.0 

H.,BO-> 

3.58 

1 .92 

3,i  3 

3-65 

3  *85 

It 

3  -73 

4 .81 

II 

3  .80 

5-77 

II 

3  -90 

6.72 

II 

4.00 

9.64 

II 

4 .60 

9.56 

II 

4 .62 

9.62 

II 

4.70 

9.90 

H,BO,  +  K,  SO,. 

0.0 

8.45 

4 

4  .20 

0.0 

H3B03 

4  .22 

1  .91 

4.34 

3  -82 

II 

4.4O 

4.78 

II 

4  .46 

5.73 

II 

4.54 

6.68 

II 

5.00 

9.59 

II 

5.32 

10.41 

II 

2 .62 
0.0 

9.78 

9.22 

H,BO,  t  K,SO. 
<2S0„ 

Results  at 

•  20° 

4 .86 

0.0 

H,BO, 

4.90 

1 .90 

3  „  3 

5.00 

3  .80 

11 

5.08 

4.74 

11 

5.12 

S  .69 

11 

5  .20 

6.63 

11 

5  .60 

9.44 

11 

5-90 

10.35 

it 

5.30 

0.0 

10.53 

10.00 

h3bo 

3  +  k2so4 

K2304 

Results  at 

25° 

5*6o 

0.0 

H_BO. 

5*6o 

1.88 

3 

5.6s 

3.77 

II 

5.70 

4.71 

II 

5  .80 

5*64 

II 

5.90 

6.59 

II 

6.35 

9.36 

II 

6.80 

10.24 

II 

7  .20 

3  *40 

10.80 

10.72 

H..BO. 

1 

Cso42S°4 

0.0 

10.75 

II  n 

the^mem  K^SCLMNh’ )  S^H^f!^^  C°ntinUOUS  solid  solutions  in 
given  by  Bergma4n  and  Shllofho^ch  eUtectlc  temperature  to  30°  is 


SO 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  SULFATE  -  UREA -WATER 

(Blidio,  1947) 


SO 


t° 

Gi”s .  CO(NH2)2 
1 00  gins  .  Sat . 

per 

Sol. 

Gins.  K2SO„  per  100 
gms .  Sat .  Sol . 

Solid  Fhase 

12  .4 

31 .1 

3.8 

Ice  + 

COINH. ), 

~9.0 

35 

0.0 

COINH  )2 

-8.6 

34-2 

1  -9 

M 

-8.2 

33.9 

3  .2 

II 

-6.0 

35-0 

3  -4 

II 

-3*0 

36.6 

3-1 

II 

-2.0 

40.0 

0.0 

It 

-1 .2 

39.0 

2.4 

II 

-0.4 

37.9 

5-1 

II 

11.0 

45  .0 

3-0 

II 

20 

50.0 

2.8 

II 

24 

52  .5 

2  .8 

CO(NH2 

II 

-7.6 

33*1 

4.9 

*2*  ^2^4 

-0.2 

37.8 

5.2 

Ice 

II 

-8.2 

18.9 

5.3 

-8 

20 

4.9 

II 

-7.2 

19.3 

3.1 

II 

-6.8 

19-7 

1 .50 

II 

-6 .4 

20.0 

0.0 

|| 

-4.6 

10 

4.9 

It 

-1 .2 
-8.6 

0.0 

l8.6 

5.0 

6.1 

Ice 

+  k2so 

1 .0 

18.4 

6.7 

K2^°4 

5.0 

32  .9 

5-5 

II 

12.0 

18.2 

7.4 

13  .o 

37.7 

S  .66 

II 

16.0 

32.8 

6.0 

II 

22.0 

l8.0 

8.1 

II 

25.0 

32  .8 

6.1 

II 

25.0 

37-7 

6.0 

EQUILIBRIUM  IN  SYSTEMS  OF  POTASSIUM  SULFATE  WITH  MAGNESIUM  SULFATE, 
SODIUM  SULFATE,  AND  WATER  AT  35° 

(Bayliss,  Cole,  Bwers,  and  Jones,  1947) 


Gins.  KjSO^ 
per  100 
gins .  f^O 

13  -8o 
14.05 
14.00 
14-30 
14 .40 
14.80 
14-75 
14.45 
14.70 

13  *45 
12.60 
11.90 


K2S04  +  Na2S04  + 


H20 


gins .  1^0  gros .  ^0 


K2?°4 


Na„SO„ 


K2S0J4+3K2S04‘N^: 

23tsou2-N^sd; 


11.10 

10.65 

10.15 

10.05 

9.55 

9.15 

9.00 

8.30 

7.45 

3  "95 
2  .30 
0.0 


19.45 
19.95 
24 .65 

26.80 

29.30 
33-15 
34  -85 

40.30 
48.00 
48.15 
47.85 
49-15 


3ILSO  -Na2SO, 


Ins.  fe2SO  Gub-  Gms.  Na^ 

tier  100  Solid  Phase  per  100  per  100  Solid  Riase 

gins.  11,0 

0.0 

1.10 
2.55 

2  .50 

3  -6o 
4.75 
5.15 

6.10 
7.00 
9.00 

12 .25 
14.50 
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Data  of  Bayliss,  Cole,  Ewers,  and  Jones,  1947  (Con.) 


K2S04  +  MgS04  +  H20 


Ob.  lt,S04  Gms.  MgS04 


-  "2~“4 

per  100 

gms.  ^0 

per  100 
gms.  H^O 

Solid  phase 

13-80 

0.0 

k2so4 

14.50 

4-55 

II 

15.90 

9-85 

II 

16.30 

18.40 

K,S0U  +  K2SOa 
•MgSO  '6H20 

13.30 

24.25 

K2S0  ’MgSD  -6H  0 

K2S04  +  MgS04 


Gms .  per 

100  gms .  H20 

Solid  Phase 

'Na2S04 

k2so4 

MgS04' 

44.05 

7-65 

5  -30 

Na2S04  +  G 

42 .10 

7.45 

7-55 

II 

40.90 

7.65 

9.30 

II 

38.85 

7.65 

12.90 

II 

36.50 

7.55 

16.50 

II 

36.10 

7.55 

17.5S 

Na2S0„  +  G  +  A 

36.60 

5-50 

17.30 

Na.SCL  +  A 

36.80 

2.15 

17.15 

2  M4 

34.30 

7.65 

18.10 

G  +  A 

29.90 

8.10 

21 .85 

II 

24.50 

8.50 

26.00 

II 

21  -35 

8.80 

29.20 

G  +  A  +  S 

17.95 

9.95 

27.60 

G  +  S 

15 .00 

11.00 

25.85 

It 

Gms .  K,S0„  Gms . 

teso4 

per  100 

per 

100 

Solid  Fhase 

gms.  RjO 

gms, 

•  W 

10.45 

30 

.70  KoS0„  'MgSO,,  -6Ho0 

8.05 

37 

•45 

II 

6.55 

42 

.35  K, SO..  -MgSO,,  -6fL0 

+  MgS0a‘7H_O 
MgSO,,  -7Ho0 

3.35 

41 

•45 

0.0 

41 

•  65 

Hll 

+  Na2S04 

+  h2o 

Gms.  per 

100  gms .  Ho0 

Solid  Fhase 

Na2S04 

k2so4 

MgS04 

9.30 

13-55 

21 .85 

G+  S 

7.00 

15  -20 

20.05 

II 

5.75 

16.15 

18.15 

K2S0..  +  g  +  s 

K  Jou  +  S 

2.90 

15.85 

18.90 

5.75 

5.30 

16.05 

16.15 

15.15 

11 .20 

K2S0  l  +  G 

II  ^ 

6.15 

15.85 

5.75 

II 

20.95 

8.70 

30.15 

A  +  S 

17.80 

7.95 

33  .20 

II 

13.95 

6.60 

37.40 

II 

12.75 

6  .50 

39.80 

MgSO  -7FL0+A  +  S 

13  .10 

3.30 

39.20  MgSO  •  7ft,  0  +  A 

9.os 

6.60 

41 .30  MgSO,,  ’ 7H„0  +  S 

4.50 

6.60 

41 .40 

n  ' 

A  -  Astrakamte  =  MgS04 ‘Na.SO ^H-O 
G  =  Glaser ite  =  Na  S0U ^Kiu,, 

S  =  Schonite  =  MgSO -l  S04  •  6^0 


Data  on  the  system  MgS0u +  Na,S0  +  H  0 


l2U  are  given  in  the  sapie  paper 
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EQUILIBRIUM  IN  THE  SYSTEM  POTASSIUM  SULFATE  - 
SODIUM  SULFATE -AMMONIUM  SULFATE  -  WATER  AT  o° ,  250 ,  40° 

(Belopolsky  and  Shpunt,  1945) 


if-Glaserite  =  K  fla(SO  )2  forming  solid  solutions  with  Na2S0„  . 
IK,  NH4)2S04  =  Continuous  solid  solutions  of  K2S04  +  (NH4)2S04. 


SO 


Gms.  per 

100  gms . 

Sat.  Sol. 

Os .  per  100  gms 

/V _ 

.  Solid 

X  " 

\ 

Na2S04  ( Nf^  )2S04 

w 

Na2S04  (NH4)2S04 

Results  at  40° 

30.31 

0.0 

5.32 

36.87 

1 .07 

59.91 

28.43 

4.39 

4.84 

39.93 

2.00 

59.15 

26.79 

8.48 

4.12 

41 .62 

2.89 

53-73 

25.15 

12 .27 

3.70 

43.93 

4.36 

50.00 

22.69 

17.87 

3.40 

41 .20 

19.75 

27.39 

23.06 

19.35 

0.0 

- 

- 

- 

10.34 

38.26 

0.0 

- 

“ 

- 

11.05 

35  -57 

1 .69 

17.81 

67.73 

8.39 

11.34 

34.96 

1 .78 

12.65 

59.65 

24.94 

19.44 

21 .53 

2.65 

34 .22 

27.23 

23.98 

17.04 

25.08 

2.28 

31.72 

26.90 

28.09 

14.56 

28.65 

2.04 

30.39 

28.14 

30.73 

5-93 

0.0 

12  .42 

14.66 

0.0 

85.27 

5.80 

4.61 

11.63 

12.90 

1 .84 

84.89 

5.84 

8.70 

11.03 

10.24 

3.24 

86.84 

5-66 

15.50 

9.74 

- 

5.20 

26.55 

6.79 

10.58 

19.51 

69.17 

7.82 

35-53 

3-54 

16.14 

42.80 

39.46 

Results  at  25° 

22.25 

0.0 

6.60 

30.12 

0.0 

68.68 

23-30 

4 .86 

5-20 

33  .22 

1 .40 

32.41 

22.95 

6.15 

4.60 

- 

25  -25 

12.25 

2.84 

38.16 

14.18 

18.06 

24.85 

13-09 

1.95 

- 

- 

- 

25.13 

14-09 

0.0 

7-70 

38.45 

0.0 

— 

7.88 

37.22 

0.89 

~ 

8.26 

35  -47 

1.85 

14.30 

66.77 

11 .31 

8.58 

34-27 

2.44 

26.38 

43-43 

22.88 

20.67 

15-60 

3.18 

- 

- 

- 

16.20 

21 .06 

3-23 

— 

12.99 

26.11 

2.73 

30.96 

29.13 

27.49 

5.90 

0.0 

10.48 

— 

— 

6.02 

5.12 

9-99 

10.24 

1.51 

88.10 

5-91 

8.39 

9.51 

14.13 

4-58 

82.49 

6.04 

9.12 

9.61 

9.74 

2.04 

87.99 

6.17 

11 .10 

8.94 

16.32 

2.60 

81.45 

6.15 

15.55 

8.12 

15.65 

8.25 

75-95 

6.03 

19.61 

7.01 

13.53 

13.52 

7i  .57 

5.85 

23.58 

5.88 

13.12 

16.95 

68.51 

5*66 

24.24 

6.22 

7.55 

18.51 

73-11 

5.48 

30.72 

4.42 

5-64 

30.59 

3-44 

Solid  phase 


Na  SO  +  ^Glaser  ite 

^  ^  || 

It 

II 

Na  SCL  +  ^-Glaser  ite+  Na  SO 

4  MNH4tS0  -itfLO 

Na  S0„  +  Na  SO  •  (NH  LSO  ^(f 
(NHt+  )2SO+  +  Na2SQi '  (Nln  hSCH  '4^0 
Na  SCL  ’  (NH  )2S0a ^ILO*  (K.NfiL  >2S0 
to2S0^(NlL)2S0%H20+  (K,NH  )2S0 

Na2S04  •  (NI^  )2S04  -4H20+  y'- Glaser  ite 


/ -Glaser ite  +  (K,NH  )2S04 

II  H 

II 


II 


Na^-ioRjOF  ^-Glaser  ite 

II 

SO,,  -ioH,0+  /-Glaserite+  Na  SO 
4  MNH  LSO  ^fUO 

0^10^0+  Na2S04  •  (NH412S04 

u  LSO,  +  Na  SO  *  (NFL  )  SO 

(i4  )2s§4  Xo-r  (t  J4 )  Jo4 

-o4mnh4)2so4-4H2o+^nv2so^ 
;0„  •  (NHU  )JXl  if- Glaser  ite 


If -Glaser  ite  +  ( K ,NIL  )2S0„ 

II  H 

II 

II 

II 

II 


II 

II 

II 

H 
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Data  of  Belopolsky  and  Shpunt,  1945  (Con.) 
Grcs.  per  100 gms.  Sat.  Sol.  Gms.  per  100  gms.  Solid 


to2S04 

(Nty2so4 

ICjSO^  N= 

7.60 

29.37 

0.0 

8.29 

27.55 

2.37 

8.00 

26.87 

3.26 

7-97 

27.08 

3-14 

7.53 

£ 

00 

4*05 

4-47 

38.22 

0.0 

5.00 

36.90 

0.82 

5. 02 

35-35 

i.93 

5.52 

33-54 

2.59 

6.30 

31.39 

3.03 

6.32 

26 .24 

3-90 

7.06 

24.84 

4-07 

5.67 

0.0 

7.41 

5.46 

0.0 

7.80 

7.H 

15.60 

5.40 

100  gms .  of  a 

saturated 

Solid  phase 


Results  at  o° 


-  Na2S04 -10^0+  Na2S04 •  (NH4  )2S04 ’4^0 


"  +  (K,HL)  Sfy 

-  (NH  )2S0  +  Na  SO  •  (NH  LSC^ 

-  Na2S0  •  (NH  l-jSO  4^0+  (NH4 , K >2S04 


Na2S04-ioH2C+  (K,NH4)2S04 


gms.  K2S04  at  20° 


100  gms.  of  a  saturated  solution  in  50%  ethyl  alcohol  saturated  with 
benzene  contain  0.128  gms.  K,S0..  at  20 


2w^4  *vj  .  (Grinberg  and  Zemlyakova,  1948) 


SO 


The  distribution  of  ponceau  red  between  the  solution  and  mixed  crystals 
with  potassium  sulfate  has  been  studied  by  Ioffe  and  Nikitin  (i942a)ato°. 


Melting  points  are  given  for  the  following  systems’: 

K2S04+Na2S04  (Perrier  and  Bellanca,  1940)  (Bredig,  1942) 

K2S04  +  PbS04 

K2S04  +  PbS04  +  Na2S04 

K2S04+T12C12  +  T12(N03>2  (Rostovskii,  1940) 


POTASSIUM  CHROMIUM  SULFATE  Cr  K  2(S0„  ) 


'4  2 


so 


EQUILIBRIUM  IN  THE  SYSTEM  CHROMIUM  AMMONIUM  SULFATE 
CHROMIUM  FOTASSIUM  SULFATE  -WATER  AT  250 


(Hill,  Smith,  and  Ricci,  1940) 


Saturated  Solution  Wt .  %  Solid  Phase  Wt .  % 


CrNR4(S04>2  CrK(S04)2  CrNH4(S04)2  CrK(S04 ). 


13  .67 
10.28 
6  .85 
4-852 
2.986 
1.162 
0.0 


0.0 
4.612 
9.40 
12 .14 
14-75 
17.30 
18.79 


43  -12 
30 .26 
21 .91 
13.52 
5  .226 
0.0 


0.0 
12.08 
25  .26 
34 .15 
42.76 
51  .32 
56.71 


Solid  phase 


Solid  Solution  of 
CrNH  ISO  )2 •i2H_0 
+  Crlt(S04)2-i2H20 


POTASSIUM  Per  SULFATE  ILS  Oo 

2  2  o 

100  Parts  of  water  dissolve  o  mrtQ  v  q  n 
1893).  2  p  ts  K2S2°8  at  temperature.  (Elbs, 

in  furfural  at  25°2°8  ^  dlssolved  in  100  gms.  of  a  saturated  solution 


SO 
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SON  POTASSIUM  SULFAMATE  KS03NH2 

SOLUBILITY  OF  POTASSIUM  SULFAMATE  IN  WATER 

(Ricci  and  Selikson,  1947) 


Gms.  KSO  NH2 

per 

t° 

100  gms .  Sat . 

Sol  Solid  Fhase 

20 

40.05 

kso3nh2 

25 

43-74 

n 

35 

50.38 

11 

SeO 


Kr 


POTASSIUM  SELENATE  K2Se04 

EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  SELENATE  -  POTASSIUM  SELENATE  -  WATER  AT  25° 

(Hill,  Soth,  and  Ricci,  1940  ) 


Gms.  per  100 
gms.  Sat.  Sol. 

MgSeO^  K2Se04 

o.o  53-26 

0.191  52.88 

0.35  50.98 

1.52  141-514 

5.68  29.55 

13.91  18.30 


Gms.  per  100 

Solid  Phase  gms .  Sat.  Sol. 


Solid  Phase 


MgSe04 

K  SeO  20.04 

K2SeO  +  1:1:6  24-08 

1:1:6  31.11 

"  34.38 

"  35-74 

1:1:6  =  MgSe04’K2Se04‘6H20 


K2Se04 

12. 76  . 

1:1:6 

9-79 

II 

5.-77 

II 

3-58 

MgSeO„ ’ 6H20  ♦  1:1:6 

0  .0 

MgSeO  • 6H20 

KRYPTON  Kr 


SOLUBILITY  OF  KRYPTON  IN  OLIVE  OIL 

(Loomis,  19461 

t° 


22  0.44 

37  0.43 


+ 


The  solid-liquid  equilibria  of  the  systems  krypton  +  argon 
methane  were  determined  by  Veith  ( a 93 7  >  from  melting  point 


and  krypton 
curves . 


The  liquid-vapor  data  for  the  system  krypton  -  oxygen  were  determined 
by  Fastovskii  and  Gurvich,  1939- 


Cl 


LANTHANUM  CHLORIDE  LaCl3 

SOLUBILITY  OF  LANTHANUM  CHLORIDE  IN  WATER 

(Friend  and  Hale,  1940) 


Gms.  LaCl,  per  100 
1°  gms.  Sat.  Sol. 


0 

48.12 

10.0 

48 .46 

11 .4 

48.83 

15-4 

48.99 

25.0 

49.27 

26 .2 

49.40 

33-0 

49-69 

Gms.  LaCUperioo 
t°  gms .  Sat .  Sol . 

36.4  49-87 

45-8  5i-i6 

50.2  52-00 

55.4  53.15 

39  53-65 

63.6  54-30 


Gms.  LaCl.  per  100 
i°  gms.  Sat.  Sol. 


64,6 

54.96 

64-6 

54 .84 

7i  -5 

56.70 

76.0 

57-59 

80.4 

58.87 

92 .1 

63  .02 

The  solid  phase  was  LaC^'d^O  thro»eho»t 
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LANTHANUM 


SOLUBILITY  OF  LANTHANUM  CHLORIDE  IN  ACID  SOLUTIONS 

(Friend  and  Hale,  1  940) 

The  addition  of  "free  acid"  l hydrochloric?)  decreased  the  solubility 
linearly  at  both  temperatures. 


Results  at  25° 


Results  at  50° 


Normality 

Gms.  LaCl3  per 

Normality 

Gms .  LaCl3 

Of  Acid 

100  gms.  Sat.  Sol. 

of  Acid 

100  gms.  Sax 

0 

49-27 

0 

52 . 00 

0.174 

48.79 

0.171 

51 .46 

.817 

45-87 

.  400 

50.88 

1 .471 

43-55 

•  597 

50.28 

1-644 

42.78 

1.568 

47. 66 

2. 61 1 

39-47 

1.831 

46.95 

Sol. 


La 

Cl 


LANTHANUM  FLUOR  IDE  LaF. 


Melting  points  in  the  systems  LaF 
LaF3  ♦  CsF  are  given  by  Dergunov,  1948 


3  NaF,  LaF3  +  KF,  LaF3 


RbF  and 


LANTHANUM  NITRATE  La(N03)3 

DISTRIBUTION  OF  LANTHANUM  NITRATE  BETWEEN  WATER 
AND  n- HEXYL  ALCOHOL  AT  250 

(Templeton,  19491 

The  results  were  also  calculated  in  terms  of  mole  fractions  in  each 
phase. 


NO 


Wt.  %  La203 


Wt.  %  La203 


Aqueous  Phase 


Alcohol  Phase 


28.6 

27. 4 

26. 15 
24.85 


2.36 

1.575 

1.05 

0.73 


Aqueous  Phase 

23-5 

22.1 

21.2 


Alcohol  Phase 


0 . 52 
•35 
.29 


The  distribution,  coefficient  of  a  mixture  of  rare  earth  nitrates,  con¬ 
taining  7%  lanthanum  nitrate,  between  methy 1-n-hexyl  ketone  and  water  at 

drol  !"?tratUt!  WaS  f°UDd  t0  be  lGSS  than  °-0012’  with  33-0%  of  anhy¬ 
drous  salt  m  the  aqueous  phase.  (Rothchild,  Templeton,  and  Hall,  1948) 

10  ml.  of  a  saturated  solution  of  lanthanum  nitrate  in  ether  at  20° 
contain  0.1  mg.  La203 .  (Wells,  1930).  20 


LANTHANUM  HYDROXIDE  Li (OH) 3 

9.2 x  io"^4molesnperhliterUhlllty  of . lanthanum  hydroxide  in  water  to  be 
motes  per  liter  by  potentiometric  -titration. 


OH 


La 


LANTHANUM 
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10  LANTHANUM  IOOATE  La(IC>3)3 

SOLUBILITY  OF  LANTHANUM  IODATE  IN  AQUEOUS  SALT  SOLUTIONS  AT  350 

(Pearce  and  Oelke,  1  9381 


With  KC1  Added  with  MgCl2Added 


Moles  KC1 

Moles  La( I0^)? 

Moles  MgCl2 

Moles  La(ICL)- 

oer  1000 

per  Liter'3 

Density 

per  1000 

per  liter  3 

Density 

gms .  H20 

Sat.  Sol. 

gms .  H20 

Sat.  Sol. 

0 .0000 

0.0006634 

0.99749 

0.0010- 

0.000702 

0.99757 

.  0010 

.000684 

•99750 

.005 

.000817 

•99798 

.00s 

.000737 

•99776 

.010 

.000908 

•99841 

.010 

.001014 

.99801 

.050 

.001306 

1.00180 

.050 

.001195 

1.00000 

.100 

.001601 

1.00589 

.100 

.001919 

1 .00243 

.500 

.002782 

1 .03666 

.500 

.002452 

1.02090 

1 .000 

.003508 

1.07255 

1 .000 

.003167 

1 .04277 

2.000 

.004209 

1 . 13805 

2.000 

.003898 

1 .08268 

3.000 

.004639 

1 . 19716 

3-500 

1.13787 

With  K2S04  Added 

With  MgS04  Added 

(Moles  K2SO 

4* 

(Moles  MgSO^I 

1 

0.0010 

0. 000824 

0.99790 

0.0010 

0.000846 

0.99766 

.005 

.001215 

.99847 

.005 

.001209 

•99839 

.010 

.001488 

.99952 

.010 

.001448 

•99921 

.050 

.002568 

1.00554 

.050 

.002384 

1.00496 

.100 

.003021 

1.01167 

.500 

.005863 

1.06116 

1 .000 

.008198 

1 . 12180 

1.500 

.009690 

1 . 17865 

2.000 

.010558 

1.23098 

WO 


LANTHANUM  TUNGSTATE  La2lW03»2 


SOLUBILITY  IN  WATER 

(Vickery,  1949) 
Unignited 


Ignited 


20°  100°  20°  ioo° 

Gms.  per  100  ml:  0.014  0.0194  0.001  0.001 


Li  LITHIUM  Li 

The  eutectic  temperature  in  the  system  Li  -  Nfl3  is  about  -185  iBirch 
and  MacDonald,  1947>- 

The  reaction  Li  ♦  NaCl^LiCl  ♦  Na  was  studied  at  900°  by  Jellinek 
1920. 
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LITHIUM 


Li 


LITHIUM  BROMIDE  LiBr 


Br 


EQUILIBRIUM  IN  THE  SYSTEM  LITHIUM  BROMIDE  -  MAGNESIUM  BROMIDE  -  WATER  AT  250 

(Blidin,  1  947a) 


The  data  given  below  do  not  lie  on  a  smooth  curve,  but  the  analyses  of 
the  wet  residues  indicate  that  the  salts  form  solid  solutions. 


Saturated  Solution  Wt .  %  Wet  Residue  Wt.  % 


x - / 

^ ^ 

_ /s - 

- — 'v 

Solid  Phase 

MgBr2 

LiBr 

MgBr2 

LiBr 

50.38 

0.0 

- 

- 

MgBr2 • 6fl,0 

44.0 

8.12 

58.30 

2.6 

MgBr0- 6H20'  LiBr-2Ho0 

36.52 

16.69 

58.7 

3-8 

II 

33-17 

23.90 

58.2 

6.6 

II 

25.30 

34-40 

53-1 

11.9 

II 

20.0 

39-8 

48.2 

20.2 

II 

15.50 

44-9 

43-1 

23.2 

II 

4-75 

56.66 

36.9 

26.8 

II 

0.0 

64.  71 

- 

- 

LiBr*2H20 

EQUILIBRIUM  IN  THE  SYSTEM  LITHIUM  BROMIDE  -  LEAD  BROMIDE  -  WATER 

(Roger,  1  944) 


Diagrams  are  presented  for  the  o°  and  25°  isotherms,  but  numerical 
data  are  given  for  250  only.  The  refractive  indices  were  determined  at 
2s0.  At  50°  the  solubility  curves  have  the  same  form  as  at  o°  and  250, 
but.  the  field  of  stability  of  the  double  salt  is  very  small. 


Gms.  PbBr2  per 
100  gms. 
Sat.  Sol. 

0.46 
•  037 

*2 

32.78 
*26. 5 
28.21 
0.0 

’Estimated  froi 


0.975 

.845 

.  642 
.321 
.205 
.225 
.  302 
■  530 

.805 

1.56 

6.30 

18.66 

23.11 

23.41 


Gms.  LiBr  oer 
100  gms. 
Sat.  Sol. 

0.0 
1  -4 
20 

29.63 

38.5 
40 . 70 
57  •  95 
graoh. 


0.0 

.102 

•  324 
1.11 
2.78 
4.67 

6.63 
10.  80 
14.45 

18.44 
23.02 

27.45 
28.26 
28.30 


Results  at 
Density 


Results  at 
1 .0049 


1 .271 
1 . 512 
1.638 
1 -6S4 


0° 


25° 


Solid  Phase 


PbBr2 

II 

II 

PbBr2  + PbBr  ‘LiBr- 4H20 
PbBr2-LiBr-4H  0 
PbBr2-LiBr*4H  0  ♦  LiBr-3H20 
LiBr- 3H2Q 


PbBr 

11 

II 


II 


II 


II 

II 


Solid  Phase 


Data  of  Roger,  1944  (Con.) 

Gms .  PbBr2  per  Gms.  LiBr  per 

100  gms.  100  gms.  Density 

Sat.  Sol.  Sat.  Sol. 


Results  at  25°  (Con.) 


as- 52 

28.38 

1  •  703 

PbBr, 

27.13 

28.62 

1.738 

1.  2 

30.04 

28.88 

1 .825 

II 

30.55 

29.20 

1 .852 

II 

34.05 

29.48 

1-954 

II 

35-88 

29.77 

2.046 

II 

36.74 

29.81 

2.055 

PbBr  ♦  PbBr2-LiBr-4H20 
PBBr  •LiBr-4H_0 

35.08 

31  -57 

2.045 

33-88 

33-39 

2.066 

^  it  ^ 

33-49 

34.26 

2.087 

II 

33-21 

35-75 

2.134 

II 

34-23 

37.42 

2.222 

II 

36.48 

37.89 

2.30S 

PbBr  'LiBr- 4HJ)  +  LiBr-2H_0 

31.23 

41  •  18 

2.213 

LiBr-2H20 

27.72 

43.28 

2.  I46 

II 

22.08 

47.40 

2.092 

II 

14-85 

51.83 

1-972 

II 

0.0 

6l  .61 

1 • 7405 

It 

SOLUBILITY  OF  LITHIUM  BROMIDE  IN  ORGANIC  SOLVENTS  AT  25° 

(Isbin  and  Kobe,  1945) 

Solvent  :  Ethylene  Diamine  Monoethanolamine  Ethylene  Glycol 
Gms .  LiBr  per 

100  gms.  Solvent J  2.41  Approx.  60  39-4 

100  gms.  of  a  saturated  solution  of  lithium  bromide  in  liquid  S02  con¬ 
tain  0.067  gms.  LiBr  at  250. 

The  reactions  below  the  melting  points  in  each  of  the  following  sys¬ 
tems  were  studied  by  Link  and  Wood,  1940  by  means  of  X-rays. 


LiBr  ♦ 

Nal 

LiBr  ♦  CsF 

LiBr  + 

RbCl 

LiBr  ♦ 

KI 

LiBr  +  NaF 

LiBr  + 

CsCl 

LiBr  ♦ 

Rbl 

LiBr  ♦  KF 

LiBr  ♦ 

KC1 

LiBr  ♦ 

Csl 

LiBr  ♦  RbF 

LiBr  ♦ 

NaCl 

LITHIUM  BROMATE  LiBr03 

SOLUBILITY  OF  LITHIUM  BROMATE  IN  WATER 

(ATerko-Antonovieh,  1  948  ) 


The  author  found  that  lithium 
viscous  syrups  to  as  low  as  -70 
Simmons  and  Waldeck  (Vol.  I,  p* 


bromate  solutions  would  supercool  as 
°.  The  results  agree  with  those  of 
900) . 
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LITHIUM 

Li 

Gms.  LiBr03 

Gms.  LiBr03 

Solid  Phase 

BmO 

t° 

per  100  gms. 

Solid  Phase 

t° 

per  100  gms. 

Sat.  Sol. 

Sat.  Sol. 

-1.05 

10.3 

Ice 

20.  1 

64.51 

LiBrOj- H20 

-4.8 

20.3 

II 

24.9 

65-54 

II 

-9.8 

30.6 

II 

3S-0 

67.  78 

II 

-20.0 

40 .0 

II 

45-0 

70.4 

II 

-40.0 

52.0 

II 

50.0 

71 .8 

II 

“47 

54-5 

Ice  ♦  LiBrO  •  H 

0  52 

+72 . 4  LiBrO.- H.O  ♦  LiBrO. 

-45-0 

-40.0 

54- 9 

55- 4 

LiBr03-H^0 

II 

*  4 

*17.5 

66.8 

68.2 

LiBrO- 

n  ^ 

-36.7 

56.2 

II 

*45 

71 .8 

11 

-31-5 

56.8 

II 

55-0 

72.  72 

n 

-26.5 

57-3 

II 

65.0 

73-86 

11 

-21  .0 

58.2 

II 

80.0 

75.84 

n 

-l6.5 

58.5 

II 

100.5 

78.6 

11 

-10.8 

59-4 

II 

1  1 1 

79-6 

11 

-6.3 

60.2 

II 

121 

81 .2 

11 

0 

61  .23 

*' 

143 

84. 6 

11 

• 

=  Metastable 

♦ 

-  Estima 

ted  from  author 

's  data. 

LITHIUM  DIPICRYLAMIDE  Li  (N02>3C6H2NHC6H2(N02>3 

SOLUBILITY  IN  WATER 

(Treadwell  and  Hepenstrlck,  1949) 

t°  Moles  Salt  per  liter 


CH 


20 

25 


0.169 
0. 181 


LITHIUM  PALMITATE  LiCfl3(CH2) l4C00 


CH 


The  phase  diagram  of  the  system  lithium  palmitate  -  water  was  deter¬ 
mined  by  Void,  1943,  and  it  resembles  that  of  sodium  palmitate.  The  ef¬ 
fect  of  adding  small  amounts  of  lithium  chloride  to  the  solutions  is 
discussed.  Only  the  compositions  of  the  invariant  solutions  are  given 
in  tabular  form.  B 


LITHIUM  CARBONATE  Li.CO. 

2  3 


EQUILIBRIUM  IN  THE  SYSTEM  LITHIUM  CARBONATE  -  SODIUM  CARBONATE  -  WATER  AT25< 

(UrazoT  and  llfatowa,  1  944) 

The  results  are  also  given  on  a  molar  basis. 

Ore.  Mr  100  f"5'  So1'  as.  oer  too  Sat.  Sol. 


CO 


Li2C03 

1  -237 
1 .18 
1.15 
1.14 
1.14 
1.11 
1  . 16 
0.98 
0.97 
1 .00 


Na2C03 

0.0 
2.07 
5- 12 

7.31 

9-39 

16.89 

17.94 
18.66 

18.94 

19.71 


Solid  Phase 


Li2CO„ 


Li2C03 

0.99 

.96 

•93 

•917 

.807 

.  61 
•  40 

.20 

.08 

0.0 


•  40  'I 

•  51 J 


Na2C03 

20.57 

21 .25 

23 
23 
23.85 
23.39 
23.24 
23. 19 
23.02 
23.27 


Solid  Phase 


Li  CO-, 

Li.(XL  ♦ 

Na  C0_-ioH_0 
Na  CO;-iolfO 

3  it  2 


Li 


LITHIUM 
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CO  SOLUBILITY  OF  LITHIUM  CARBONATE  IN  SALT  SOLUTIONS 

(Ugarde,  1  9  4  S  ) 

The  data  were  read  from  curves  drawn  by  the  author. 


In  LiCl  Solutions  In  Na_(XL  Solutions 

- — - - -  ^ 


Gms.  LiCl  Gms.  Li2CD3Der liter  Sat.  Sol. 
per  liter  _ _ . 

Gms .  Mi2003  Gms . 
per  liter 

Li  03  3  per  liter  Sat 

Sat.  Sol. 

0° 

25° 

Sat.  Sol. 

0° 

O 

V) 

0.0 

15.2 

12.6 

0.0 

15.2 

12.6 

8.48 

10.1 

7.95 

10.6 

14-6 

12.0 

16.96 

6.85 

5-35 

21 .2 

14-5 

11.8 

25.4 

4.82 

3-33 

31.8 

14.5 

11.7 

33.9 

3-70 

2.40 

42.4 

14.4 

11.6 

42.4 

2 . 67 

2.03 

Cl  LITHIUM  CHLORIDE  LiCl 


Correction  to  Volume  I,  p.  919  "Distribution  of  LiCl  at  30°,  Dhar,  1926a" 
Last  figure  in  column  5  should  be  0.0347  instead  of  0.0317 


SOLUBILITY  OF  LITHIUM  CHLORIDE  IN  WATER 

(W09  kresse  ns  ka  ja  and  Janatieva,  1  937) 


The  results  extend  the  work  of  previous  authors  (Vol.  I,  o.  912-913) 
to  lower  temperatures,  and  agree  fairly  well  with  those  results  which 
were  obtained  at  corresponding  temperatures. 


t° 


-2.4 

-9.0 

-23.0 

-36.0 

-50.0 

-62.0 

-66.0 

-63.0 

-60.4 

-58.0 

-57-0 

-54.0 

-48.0 

-31-0 

-19.2 

-13-6 

0 

4. 8 
14.0 

14-2 

20 . 5 
25-  0 
30.0 


Saturated  Solution 


Wt.  %  LiCl 

Mole  %  LiCl 

4.0 

1.74 

8.0 

3-56 

14.0 

6.46 

18.0 

8.52 

21 .0 

10.14 

24.0 

11.84 

24-4 

12.05 

26.4 

13.21 

28.2 

14-29 

29.6 

15- 15 

30.4 

15-65 

30  -5 

15-70 

30.8 

15-89 

33-4 

17.  55 

36.4 

19.55 

37-2 

20 . 09 

38.85 

21 .26 

4O.O 

22.05 

43-0 

24-25 

43.86 

24.90 

45.6 

26.24 

45-9 

26.47 

46.1S 

26. 67 

Solid  Phase 


Ice 

fl 

II 

II 

II 

fl 

Ice  +  LiCl'sH  0 

LiCl *  sH20 

II 

II 

LiCl-sH20  ♦  LiCl'3Ha0 
LiCl- 3H20 

II 

II 


LiCl' 3H_0  ♦  LiCl'2H20 
LiC1'2H20 

II 

II 

II 

LiCl'2H.O  ♦  LiCl'H20 
LiC1'H20 
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LITHIUM 


Li 


EQUILIBRIUM  IN  THE  SYSTEM  LITHIUM  CHLORIDE  -  MAGNESIUM  CHLORIDE  -  WATER 

(Wos  kressens  ka  ja  and  Janatieva,  1  937) 

The  eutectic  temperature  is  -78°,  with  the  solution  containing  23.6% 
LiCl ,  3.6%  MgCl-,  and  the  saturating  phases  Ice  ♦  LiCl-sH20  +  Double  Salt 
(composition  not  determined).  The  results  are  also  expressed  on  molar 
bases. 

Gms.  Lid  Gms.  MgCL,  Gms.  Lid  Gms.  MgCl^ 

per  100  gns .  per  100  gms .  Solid  Phase  per  100  gms .  per  100  gms .  Solid  Phase 
Sat.  Sol.  Sat.  Sol.  Sat.  Sol.  Sat.  Sol. 


Results 

at  -50° 

31  .0 

0.0 

LiCl’3H20 

29-5 

2.0 

II 

28.4 

4.0 

LiCl • 3H-O  +  D.S 

25.4 

6.6 

D.S. 

23.6 

8.6 

D.S.  ♦  MgCl' 12H 

22.  6 

8.4 

MgCl-i2H  0 

15.6 

7-8 

MgCl- • 12H  0  ♦  Id 

17 . 6 

6.6 

Ice 

18.6 

4.8 

II 

20. 4 

1.4 

II 

21.0 

0.0 

II 

Results 

at  -30° 

34-4 

0.0 

LiCl-3H-0 

33-0 

2.2 

II  ^ 

32.0 

4.0 

LiCl-3H_0  +  D.S 

28.6 

7-4 

D.S. 

27.0  10.4  D.S.  +  MgCl  -6H  0 

21.0  12.8  MgCl  -6HT0 

16.4  15.4  Mgd  •  61 LO  +MgCL  •  8^0 

4-4  22.2  MgCl  '8H  0 

3-4  22.8  MgCl^SH-O  +MgQ2-  12H  0 

0.0  21.6  MgCl  • i2H20 

0.0  19.4  Ice 

7.0  n.6  " 

11.0  6.8  " 

16.0  0.0  " 

Results  at  -io° 

8.8  0.0  Ice 

6.4  4.0  " 

4.0  7.0  " 

0.0  11.6  " 

1:1:7  =  LiCl-MgCl2-6H20 

D.S.  -  Double  Salt  of  Undetermined 
Composition 


Results  at  o° 


38.8 

0.0 

LiCl-2H_0 

38.2 

2 . 6 

11  2 

38.0 

4.8 

LiCl'2H-0  ♦  1:1:7 

32  -5 

8.6 

1:1:7 

29.6 

11.0 

II 

28.0 

12.4 

1:1:7  +  MgCl‘  6fl20 

23.0 

14-2 

MgCl2-6H20 

18.6 

17.0 

II 

13-2 

21 . 6 

II 

5-4 

28.  6 

II 

0.0 

35-0 

II 

Results 

at  25° 

4S.65 

0.0 

LiCl'H20 

43-1 

2.68 

II 

40 .0 

5-  74 

LiCl- H-0  +  1:1:7 

40 .2 

5.68 

'll 

38.0 

6.99 

1:1:7 

37-  1 

7.42 

II, 

35-4 

8.32 

II 

33.9 

9-34 

II 

29-3 

13-  7 

II 

28.8 

14.2 

1:1:7  +  MgCl  •  6H  0 

28.0 

14.3 

MgCl  -6H-0 

22.0 

18.0 

II  ^ 

18.9 

20.0 

II 

8.4 

28.3 

II 

0.0 

35-4 

Results 

at  30° 

46.2 

0.0 

LiCl -HO 

39-9 

6.27 

LiCl-H20i  1:1:7 

39-0 

6.81 

1:1:7 

35-4 

8.84 

II 

35-3 

9.14 

II 

34- 1 

9-93 

II 

33-2 

10.6 

II 

31.7 

10. 7 

II 

29.3 

13.5 

II 

26.6 

15.7 

II 

‘26.6 

16.6 

1:1:7  +  MgCl  • 6H  0 

r-  00 

\r>  zt- 
cq  cn 

16. s 
16.8 

MgCl  -6H20 

2.t  2 

17.1 

21.7 

II 

10.1 

27.3 

II 

0.0 

35-6 

II 

Extrapolated  Value 


Li 


LITHIUM 
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Data  of  Woskressenskaia  and  Janatieva  (Con.) 


Gms.  LiCl 

Gms.  MgCLj 

Gms.  LiCl 

Gttb.  MeCL. 

oer  100  gms . 

per  100  gms . 

Solid  Phase 

per  100  gms .  oer  100  gns . 

Solid  Phase 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Results  at  70 0 

Results  at 

102° 

51 .2 

0.0 

LiCl  "FLO 

56.9 

0.0 

LiCl 

46.5 

4.58 

11  z 

30.4 

23.4 

II 

39-4 

11.2 

11 

29.2 

23.9 

II 

38.2 

12.  3 

LiCl ■ H20 +  1:1:7 

22.5 

29  •  7 

II 

37-3 

13-9 

1:1:7 

19.2 

34-1 

It 

36.  1 

14-5 

II 

17.4 

35.6  LiCl  ♦  MgCl  -6H„0 

26.  4 

20 . 4 

II 

13 

39 

MgCl, - 6H,0 

22.3 

23.  5 

II 

9 

41 

.1 

21 . 6 

24.1 

II 

20 . 5 

24.4 

II 

1:1:7  ; 

■  LiCl-MgCl2' 

6H-0 

*20.0 

26.4  1 

:i : 7  +  MgCl  *6H_0 

Z 

19.0 

26. 1 

MgCl  • 6H_0 

D.S.  = 

Double  Salt 

of  Undetermined 

18.8 

26.  3 

II  * 

Composition 

15.3 

27-9 

It 

10.2 

31  •  2 

II 

*  =  Extrapolated  Value 

0.0 

38.7 

n 

Cl  100  gms.  of  a  saturated  solution  of  lithium  chloride  in  liquid  S02  con¬ 
tain  0.00062  gms.  LiCl  at  250. 

SOLUBILITY  OF  LITHIUM  CHLORIDE  IN  n-PROPYL  ALCOHOL  SOLUTIONS 

(Slavjanski,  1  944) 

The  author  determined  the  freezing  ooints  of  various  solutions  con¬ 
taining  lithium  chloride,  n-propyl  alcohol,  and  water,  and  also  reports 
several  refractive  indices. 


Freezing 

t° 

LiCl 

n-] 

Propyl  Alcohol 

✓ - 

Wt.  % 

- 'N - - \ 

Mole  % 

Wt.  % 

Mole  % 

-13-6 

5-51 

2. 70 

14.46 

S.o 

-18.31 

4-  75 

2.55 

26.30 

10  .0 

-19.30 

4.11 

2.41 

36.18 

15.0 

-20 . 85 

3-57 

2.23 

44-54 

20.0 

-19. 55 

3.  31 

2.13 

51-30 

25.0 

-21  .00 

2.15 

1 .97 

57.92 

30.0 

-28. 78 

10.10 

5.26 

18 .02 

5-0 

-30.90 

9.15 

5.06 

25.72 

10.0 

-50.78 

7.96 

4.76 

35-32 

15.0 

-45-01 

15.88 

8.29 

13-60 

5-0 

-51.2 

13.79 

8.15 

24-96 

10  .0 

-58.4 

22.85 

11 .24 

0  .0 

0  .0 

-70 .9 

20.97 

10.81 

8.22 

3-0 

-72.5 

19 .68 

10 .51 

13.22 

5-0 
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EQUILIBRIUM  IN  THE  SYSTEM  LITHIUM  CHLORIDE  -  DIOXANB  -  WATER  AT  as0 

(Lynch,  19421 


The  refractive  index  was  used  to  determine  the  %  Dioxane  in  the  solu 
tions. 


Gms .  per 

100  gms. 

Region 

of  two  Immiscible 

Liquids 

Sat.  Sol. 

Solid  Phase 

Lighter  Layer  Wt.  % 

Heavier 

Layer  Wt.  % 
^ ^ 

'-x 

LiCl 

Dioxane 

LiCl 

Dioxane 

LiCl 

Dioxane 

45-2 

1 .4 

LiCl-H.O 

*0.00 

99-9 

19.9 

46.1 

44-5 

3-9 

n  ^ 

.00 

99-9 

18.9 

45-5 

44-3 

4.  6 

LiCI  H-O  ♦  1:1: 

1  .02 

99-4 

16.9 

44.0 

37-4 

10  .6 

1:1:1 

.06 

99-3 

12.1 

46.6 

34*  3 

13-9 

II 

.20 

91-5 

4.92 

57-9 

30.8 

19.6 

II 

.42 

88.6 

2.77 

67.3 

24.1 

35-3 

20.9 

43-7 

*  *  Two 

liquid  layers  in  equilibrium 

i:i:i  = 

LiCl*HaO 

•ic2h4)2o2 

with 

1:1:1  solid  compound. 

SOLUBILITY  OF  LITHIUM  CHLORIDE  IN  ORGANIC  SOLVENTS  AT  25° 

(Isbln  and  Lobe,  194  6) 


Solvent  :  Ethylenediamine  Monoethanolamine  Ethylene  Glycol 
Gms.  LiCl  per  100 

gins.  Solvent  :  1.39  Approx.  30  14.3 


Melting  point  data  for  the  systems  LiCl  +  LiNO..,  LiCl  +  NaNCL,  LiCl  + 
NaCl  and  LiCl  +  NaNO^-c — -  NaCl  ♦  LiN03  are  given  by  Blidin  ,  1940. 

Melting  points  in  the  system  LiCl  ♦  LiVCL  are  given  by  Schmitz-Dumont 
and  Schmitz  ( 1944) . 


The  reactions  below  the  melting  points  in  each  of  the  following  sys¬ 
tems  were  studied  by  Link  and  Wood  (1940)  by  means  of  X-rays. 


LiCl  +  NaBr 
LiCl  ♦  KBr 
LiCl  +  CsBr 
LiCl  +  RbBr 


LiCl  ♦  Nal 
LiCl  +  KI 
LiCl  ♦  Rbl 
LiCl  ♦  Csl 


LiCl  ♦  NaF 
LiCl  ♦  KF 
LiCl  +  RbF 
LiCl  ♦  CsF 


Cl 


Li 
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CrO  LITHIUM  0  1C  HR OMATE  Li2Cr20? 


SOLUBILITY  OF  LITHIUM  DICHROMATE  IN  WATER 

(Hartford  and  Lane,  1948) 


Gms.  Li2Cr20? 

Gms.  Li2Cr20? 
•2H20  per  100 

t° 

'2H20  per  100 

Solid  Phase 

t° 

Solid  Phase 

• 

gms.  Sat.  Sol. 

gms.  Sat:  Sol. 

-6.2 

20 . 14 

Ice 

0.8 

62.36 

Li2Cr207-2H20 

-12.0 

29.97 

11 

*30.0 

65.11 

-17.2 

34.82 

II 

40 .0 

66.08 

II 

-24.0 

41 . 10 

11 

50 .0 

67.28 

11 

-35.4 

47-39 

It 

60  .0 

68.39 

II 

-49  .8 

52.32 

II 

70.0 

69.49 

II 

Approx. -70 

56.5  Ice ♦  Li  Cr  O- • 

2H20  80.0 

70.76 

II 

90  .0 

72.26 

II 

100 .0 

73-55 

II 

The  densities  of  the  solutions  at  30°  were  also  determined. 
*  Density  =  1.567  l by  extrapolation) 


F  LITHIUM  FLUORIDE  LiF 


Melting  point  data  are  given  for  the  following  systems: 


LiF  ♦  LiV03 
LiF  ♦  YF3  ~ 

LiF  ♦  NaF 

LiF  +  MgF2 

LiF  ♦  MgF2  ♦  NaF 


(Schmitz-Dumont  and  Schmitz,  1944> 
(Dergunov,  1948) 

(Bergman  and  Dergunov,  1941.  1941a) 

(Bergman  and  Dergunov,  1941* 

(Bergman  and  Dergunov,  1941) 


Reactions  below  the  melting  points  in  each  of  the  following  systems 
were  studied  by  Link  and  Wood,  1940  by  means  of  X-rays. 


LiF  ♦  NaCl 
LiF  ♦  KC1 
LiF  ♦  RbCl 
LiF  ♦  CsCl 


LiF  ♦  NaBr 
LiF  ♦  KBr 
LiF  ♦  RbBr 
LiF  ♦  CsBr 


LiF  +  Nal 
LiF  +  KI 
LiF  ♦  Rbl 
LiF  +  Csl 


I  LITHIUM  IODIDE  Lil 

EQUILIBRIUM  IN  THE  SYSTEM  LITHIUM  IODIDE  -  LEAD  IODIDE -WATER 

(Roger,  19441 

The  author  studied  the  system  at  o°,  25°.  50°.  and  60  ,  ^/^^^gram 
tables  of  data  only  for  as*.  .He  o»  isotherm  »  e 

drawn,  but  at  50*«d  mJ. detemined. 


same  form  as  at  o°  and  250" • 
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Gms.  per  100  gms.  Sat.  Sol. 
Pbl2  Li I 


o  .041 
0 
6 

30 .52 
20.24 
0 .0 


0.077 
.027 
.009 
.004 
.0019 
.0009 
.0024 
.0062 
.067 
•S3 
.80 
.84 
2.83 
5.  18 

7-92 

11.22 

12.54 

14.09 

18. 17 
21.09 
22.36 
26.01 

30.17 

31 .91 

31 .18 
28.  71 

27.26 
26.67 
25.41 
24.09 
23.69 
23.05 

22.45 

22.27 

21.91 

21 .18 
20.88 
20.58 
15.8l 
13.65 

9-73 

4-39 

1.79 

0.0 


0  .0 
4 
30 

37.83 

48.41 

59-54 


0.0 

.110 

•  313 

•  427 
.850 

3.32 
5.26 
6.51 
10 .62 

20.95 

24.11 
24.70 
28.84 

31.12 
32. 10 
33.64 

33.67 
35.21 

35.68 
36.25 

36.69 
38.08 

38.51 

38.53 

39-25 

40.53 

42.16 

42.44 

43.90 
44-91 
45.33 

46.24 
46.40 

47.70 

48.19 
49-79 
49  -84 

49.96 
52.69 

54.25 

56.19 
59.42 

60.51 

61.90 


Density  2$ 


Results  at  o° 


Results  at  250 


1 .041 

1.074 
1.182 
1.220 
1.226 
1 .301 
1-355 
1 .421 
1 .504 
1 . 522 
1.597 

1-695 

1.778 
1 . 838 
1 .986 
2.132 
2.192 
2.184 
2.159 
2.150 
2.147 

2.145 
2.137 

2.136 

2.140 

2.140 

2. 141 

2.146 
2.165 
2.1  58 
2 . 1 52 
2.078 
2.041 
1.967 
1.882 
1  -843 
1.825 


Solid  Phase 


PbI2 

II 

II 

Pbl  4  Lil -Pbl  '4H20 
Lil "Pbl  •  4H-O  +  LiI’p-0 
2  Li!*3H20 


Pbl 


2 


11 


11 


it 

11 

11 

it 

11 


11 

11 

11 


11 


Pbl2  ♦  Pbl  -Lil • 4H  0 
Pbl  -LiI • 4H  0 

11  2 

II 

II 


II 


II 


PbI2-LiI-4H  0  ♦  LiI-3H  0 
Lil-3H,0 

It  ^ 


II 

II 


Li 
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The  reactions  below  the  melting  points  in  each  of  the  following  sys¬ 
tems  were  studied  by  Link  and  Wood  (1940)  by  means  of  X-rays. 


Li I  ♦  NaCl 
Lil  ♦  KC1 
Lil  ♦  RbCl 
Lil  ♦  CsCl 


Lil  ♦  NaBr 
Lil  ♦  KaBr 
Lil  ♦  RbBr 
Lil  ♦  CsBr 


Lil  ♦  NaF 
Lil  ♦  KF 
Lil  ♦  CsF 
Lil  ♦  RbF 


NO 


LITHIUM  NITRATE  LiNO, 


EQUILIBRIUM  IN  THE  SYSTEM  LITHIUM  NITRATE  -  AMMONIUM  NITRATE  -  WATER 

(Campbell,  1942) 


Gms.  NH4N03  Ghb.  LiN03  Gms.  MUCL 

per  100  griB .  per  100  gnB .  Solid  Phase  perioogms. 


Gms.  LiN0o 


Sat.  Sol. 

Sat.  Sol. 

Results 

at  90° 

Sat.  Sol. 

Sat.  Sc 

Results 

88.5 

0.0 

NHuNO,  II 

81 .0 

0 .0 

70.0 

10 . 6 

11  J 

68.5 

9.2 

66. 7 

20.8 

ft 

63.0 

14.9 

66.0 

23-3 

II 

60.2 

18.7 

65-5 

29-3 

NH.NO.II  ♦  LiNO, 

57-0 

25-9 

60.7 

32.0 

4  SiNO, 

57.i 

27.4 

56.3 

34-6 

II  * 

56.4 

31.2 

52. 2 

36.9 

II 

56.9 

31-5 

45-0 

41. S 

II 

32.2 

44.3 

38.5 

45-0 

It 

30.2 

45-5 

38.0 

45.5 

II 

19.2 

51. 5 

26.5 

52.2 

II 

14-  4 

54-0 

23.2 

54-2 

II 

9-0 

56.6 

17.6 

57.8 

II 

0.0 

62.0 

10.1 

0.0 

61.8 

68.0 

II 

If 

Results 

Results 

at  310 

69.2 

55-8 

0.0 

9-9 

71-5 

0.0 

NH„NO,IV 

49-1 

17.4 

70.0 

0.6 

4  „  0 

43-6 

25.  7 

68.2 

1 . 6 

It 

40.2 

31 .5 

66.2 

2.9 

ll 

38.  5 

3S-0 

60 . 5 

7-7 

II 

37-6 

39-0 

56.5 

11.4 

ll 

36.9 

39- 5 

47-3 

22.9 

ll 

33-8 

41 .0 

43-8 

32.9 

ll 

32.2 

41  -8 

42.3 

34-5 

ll 

29.0 

43-3 

42.0 

38.6 

NH..NO,IV  ♦  LiNO, 

20.8 

47-3 

39-9 

39-3 

4  3LiNO,  3 

19.6 

48.O 

39-3 

39-9 

II  ^ 

14.3 

50.5 

38.4 

40.5 

II 

14-0 

51.0 

37-  7 

41  .1 

II 

12.5 

49-0 

32.2 

43-0 

II 

11  -  5 

47-5 

31  -5 

43-5 

It 

7.0 

45-0 

24-0 

47.O 

II 

3-8 

45-0 

14.8 

51 . 8 

II 

2.8 

45-3 

45.6 

9  •  l 

53-9 

II 

1.0 

5-1 

3-1 
l  -5 

0.0 

56.0 

56.7 

57-7 

58.5 

II 

II 

If 

II 

0.0 

46.0 

Solid  Phase 


nh4no3  III 


NH  NO-III  ♦  LiNO, 
4  LiNO,  3 

ti  3 


NH  NO,IV 

4 


NH..NO,IV  ♦  LiNO, 
4  LiNO, 


LiNO,  ♦  LiN0,-3H20 
3LiN0  -3H20 
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0.5  gms .  LiNO  dissolve  in  100  gms.  of  anhydrous  HN03  (Temp,  not  given)  NQ 
(Jander  and  Wendt,  1948). 

Melting  points  have  been  determined  for  the  following  systems: 


(Blindin,  1940 ) (Campbell  and  Campbell,  1947) 
(Gimpbell,  1940,  1942) (Permn  and  Harrison,  1924) 
(Blidin  ,  1940) 
l Campbell  and  Campbell,  1947) 

(Barlot  and  Marsaule,  1948) 

LiN03  *  Guanidine  Nitrate  (Clark  and  Esterbrook,  1949) 


LiN03  ♦  NaN03 
LiN03  ♦  NH4N03 
LiN03  ♦  NaCl 
LiN03  ♦  NaN03 
LiN03  ♦  N2H4-HN03 


nh4no3 


LITHIUM  OXIDE  Li20 


X-ray  examination  of  the  system  Li20  +  Si02  indicated  the  presence  of 
2:1,  1:1,  and  1:2  compounds.  (Austin,  1947) • 


0 


LITHIUM  PERRHENATE  LiReO,, 


ReO 


SOLUBILITY  OF  LITHIUM  PERRHENATE  IN  WATER 

(Smith  and  Long,  1  948) 


Moles  LiReO,.  per  _  „  .  , 

^  q  Solid  Phase 


100  gms , 


o 

30 

50.3 


1  .00 
1 . 40 
1 . 40 


LiRe04-2H20 


LITHIUM  SULFATE  Li2S04 

SOLUBILITY  OF  LITHIUM  SULFATE  IN  WATER 

(Campbell,  1  948  ) 

No  evidence  of  Li2S0tt‘2H_0,  reported  by  Friend  (Vol.  I,  p.  932),  was 
found. 


SO 


t° 

Gms.  Li2S04 
per  100  gms  7 
Sat.  Sol. 

Solid 

Phase 

t° 

Gms.  Li2S04 
per  100  gms . 

Solid  Phase 

Sat.  Sol. 

-1-735 

4.072 

Ice 

-21 . 4 

27.1 

Ice 

-3.30 

7-791 

ft 

-23.0 

27.9 

Ice  ♦  Li  SO  • H_0 

"5-11 

11.30 

II 

142.5 

22.  65 

Li2SO  *H,0 

-7.04 

14.33 

II 

186 

22. 7 

2  4  2 

II 

-9.67 

17.67 

II 

21 4 

23.0 

•  1 

-14-65 

-18.45 

21 .95 

24.85 

II 

II 

232.8 

"23 

Li2S(YH20  +  Li2S0 

The  vapor  pressures 
given. 

of  saturated  solutions  from  60 

0  to  227°  are  also 

Li 
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s0  SOLUBILITY  OF  LITHIUM  SULFATE  IN  LITHIUM  CHLORIDE  SOLUTIONS  AT  -12.35° 

(Campbell,  19481 


The  author  did  not  find  the  dihydrate  indicated  by  Friend  (Vol  I 
P-  932) .  '  ' 

Saturated  Solution  Wt.  %  Wet  Residue  Wt.  % 


Li2S04 

LiCl 

Li2S°4 

22.00 

3- 16 

66.91 

16.02 

7.10 

64.63 

6.18 

14.60 

64.84 

0.38 

25.03 

r-4 

00 

rH 

MAGNESIUM  Mg 

Equilibrium  in  the  system  Mg  +  PbCl 
died  by  Ruff  and  Busch,  1925. 


LiCl 

Solid  Phase 

1 .03 

Li2S04-H20 

2.25 

II 

3.92 

II 

8.65 

Li2S04-H20  ♦  LiCl-2H20 

— Pb 

♦  MgCl2  at  8oo°  was  stu- 

BO  MAGNESIUM  BORATE 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  OXIDE  -  BORIC  OXIDE -WATER  AT  25° 

(Nikolaev  and  C  he  1  is  be  heva ,  1  940) 


Gins.  B203 

Gttb.  MgO 

Gib.  B203 

Gms.  MgO 

per  100  gms. 

per  100  gm5 

.  Solid  Phase 

per  100  gms . 

per  100  gns 

Solid  Phase 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

Sat.  Sol. 

0.0 

0 .004 

Mg ( OH ) _ 

2.87 

0 .210 

Diborate  +  Triborate 

0.215 

.  100 

Mg(OH)_  +  Inderite  2.98 

.211 

Triborate 

•  573 

.060 

Inderite 

4.76 

.271 

Triborate  +  H-BO,. 

l  -47 

.119 

Inderite  + Diborate  3.17 

0.0 

H,BO, 

2.72 

.206 

Diborate 

J  J 

Inderite  =  2Mg0-3B203,isH20 
Diborate  =  Mg0-2B203'9H20 
Triborate  =  MgO- 3B203 • 7 • 5H20 


Br  MAGNESIUM  BROMIDE  MgBr2 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  BROMIDE  - 
RUBIDIUM  BROMIDE  -  WATER  AT  25° 

(Blidin,  1947a) 


Gttb.  per  100 

gms.  Sat.  Sol. 

Solid  Phase 

Gms.  per 

100  gms.  Sat. 

Sol. 

Solid  Phase 

MgBr 

RbBr 

MgBr 

RbBr 

0.0 

10 . 10 

20 . 50 

53-35 

41. 5» 
28.20 

RbBr 

II 

II 

40.31 

50.40 

50.38 

9.6 

Trace 

0.0 

RbBr 

RbBr  ♦  MgBr'6H20 
MgBr2-6H2(7 

30 .40 

17.0 
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EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  BROMIDE  - 
n-BUTYL  MAGNESIUM  BROMIDE  -  ETHER  AT  250 

(Doering  and  Noller,  1989) 


The  authors  studied  the  solubilities  of  the  dietherates  of  the  two 
salts  in  ether  solutions  and  found  a  large  area  of  complete  miscibility. 


The  results  are  in 
Lower 

Wt.  *  . 

Layer 

Upper 

Layer 

x* - 

C4[yfeBr2(C2Hs)20 

MgBr-2(C2Hs)20 

C4H9MgBr-2(C2H5)20 

MgBr-2(C2H, 

0.2 

72.5 

- 

- 

2.3 

73-3 

- 

“ 

6.i 

70.4 

0.8 

5-5 

8.4 

67-7 

1  -4 

5-8 

13-9 

60.7 

2.9 

5-9 

16.1 

57  •  9* 

3-6 

5-8 

23.1 

39-2 

10.3 

10.9 

22.3 

31-4 

14.4 

1-5.3 

Data  for  the  system  MgBr,  -  (CLH,.)  o0  -  H.O  at  250  are  given  by  Rowley 
and  Bartz,  1941. 


MAGNESIUM  2,  4-  0  IN  I  TROPHENATE  [C6H3(0HHN02)2]2Mg 
MAGNESIUM  2,  4-  D  IN  I TROCRESYLATE  [C6H2  (CH3»  (OH)  l  N02 )  2  pig 

See  note  0.  66  . 

The  solubility  of  each  compound  is  about  3%  in  water  at  room  tempera¬ 
ture.  (Pastac  and  Lecrivain,  1948). 


MAGNESIUM  ANTHRACENE  SULFONATES  Cx  HgS206Mg 

<c^H9S03)2Mg 


SOLUBILITY  IN  WATER 

(Federor  and  Lodygin,  1  942) 


Salt 


Gms.  Salt  per  100 
gins.  Sat.  Sol.  Sal* 


Gms.  Salt  per  100 
gms.  Sat.  Sol. 


20° 

0.0784 

•0077 

•  1472 


100° 

20° 

100° 

0.2528 
•  1213 

■3077 

1.  8  -Cj  4%S206Mg  •  3ILO 

2  -  6  “Cj  JgSjOgMg  •  4O 

2,  7-C^^06Mg-2lg0 

2.O383 

O.H96 

0.066l 

9-0043 

0.3022 

O.2369 

MAGNESIUM  CARBONATE  MgC03 


SOLUBILITY  OF  MAGNESIUM  CARBONATE  IN  SODIUM  CARBONATE 
SOLUTIONS  AND  VICE  VERSA  AT  350 

lObouthov  and  Gordon,  19*6) 


*lOo!-StOo"uiolS^t,'ta.t*-“  Sh0"  tfce  existe"ce  Of  the  compound 
3  «a2^u3  in  solutions  containing  about  33%  Na  CO 

2  3 


MAGNESIUM 

Gms.  MgC03 

Gms.  Na_CO, 

per  100  gms . 

2  3 
per  100  gms. 

Solid 

Sat.  Sol. 

Sat.  Sol. 

Phase 

0 .074 

0.0 

MgCO- 

.056 

1 .00 

II  ^ 

.  100 

2.89 

II 

.  146 

4-75 

II 

.285 

8.82 

II 

.308 

12. 78 

II 

.386 

16.39 

II 
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Gms.  MgC03 

Gms .  Na,CO, 

per  100  gms . 

2  3 

per  100  gms . 

Solid 

Sat .  Sol . 

Sat.  Sol. 

Phase 

0 . 498 

20.25 

MgC03 

.  508 

22.81 

II  ^ 

.516 

26. 14 

It 

.546 

28.40 

II 

•531 

31  -12 

II 

.698 

33.50 

II 

.830 

33-53  MgCOj  ♦  Na 

Basic  MAGNESIUM  CARBONATE  3MgC0,-Mg(0H)  -3Ho0 

J  2 

100  gtns .  of  a  saturated  solution  in  furfural  contain  o.oi  gms. 
3MgC03’Mg(0H)2,3fl20  at  as0.  (Trimble,  1941) 


MAGNESIUM  CHLOR  IDE  MgCl2 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  CHLORIDE  -  MAGNESIUM  SULFATE  -  WATER 

(Kosnetzow,  19S7) 


A  diagram  is  given  showing  the  solid  phases  present  in  equilibrium  with 
solutions  from  -40°  to  1200.  The  results  below  are  also  given  in  moles 
per  1000  moles  of  water. 


Gms.  MgCl2  Gms.  MgS04  t° 

per  100  gms.  per  100  gms.  c  ^  4 
Sat.  Sol.  Sat.  Sol. 


Solid  Phase 


26.06 

29-89 

32.09 

34.36 


0.0 

5-70 
12-55 
19.22 
19-54 
19-56 
20 . 79 
21.95 

24-72 

25.  33 
25.61 
25.61 
25.71 
*26.14 
*26.14 
*26.82 


Results  at  25° 


4.92 

1.2966 

MgS04' 

•7h2°  ♦ 

MgS04'6H20 

3-93 

1.3239 

MgS04 

6H20  ♦ 

MgS04-5H20 

3.06 

1.3398 

MgS04' 

5H20  ♦ 

MgS04-4H20 

2.13 

1.3545 

MgS04 

■4H2O ♦ 

MgS04'6H20 

Results  at  350 

29.32 

1.3399 

MgSO  ■ 
“  11 

7H20 

22.21 

1 .3000 

II 

14.93 

9-79 

9.62 

9-54 

1.2846 

1 .2872 

MgS04 

•7H20  ♦ 

MgSO  • 
*  || 

MgSO  -6H20 
6H20 

8.97 

1 .2896 

II 

8.14 

1 . 2889 

11 

1 

6.56 

— 

II 

6.45 

6.44 

6.44 

1.3104 

1 .3122 

1 .3122 

MgS04 

•6JL0  « 
MgSO  ■ 
MgSO  ' 

MgS0u-5H20 
5.5  I#) 

sKO 

0  •  zv 

6.08 

- 

MgS04- 

Ml 

6H20 

l 

6.08 

5-77 

MgS04 

•6H20  ^ 

■  MgS04-5H20 

=  Metastable 
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Gms .  MgCl_ 

Gms .  MgSO,. 

*  rt 

Solid  Phase 

) 

per  100  gms . 
Sat.  Sol. 

per  100  gms.  Density  *0 

Sat.  Sol. 

Results  at  350  (Con. 

*27.01 

5-84 

- 

MgSO  -5.5H20 

30.28 

5-33 

- 

MgS0^‘5H  0 

30.21 

4.47 

- 

MgS0T-4.2H20 

30.58 

3-88 

- 

MgS0%H20 

30.58 

3.88 

- 

MgS0j-3.77H20 

31 .56 

3-49 

- 

MgS0j-3.85H20 

35.09 

2.82 

- 

MgSO  -4H20\  MgCl2-i 
MgSO  '3.77H20 
MgS0:-3.9H20 
MgSO  •  HO  MgCT-i 

H  MgCl  -6H  0 

35.09 

2.82 

- 

34-79 

2.58 

- 

35-20 

1.72 

1-3570 

36. 14 

0.0 

1-3363 

*  =  Metastable 


The  quaternary  system  MgCl2  +  Na^SO^^^  2NaCl  ♦  MgSO^  in  water  was 
studied  from  -140  to  *25°  by  Druzhinin,  Nikolaev,  et  al  (1949);  at  25° 
by  Levina  (1938)  (chiefly  the  metastable  extensions  of  the  various  fields 
of  saturation);  and  at  55°  by  Yanat’eva,  1948 , ('bellow  ). 

The  eutectic  of  the  system  MgCl  ♦  NaCl  +  H  O  is  at  -350,  1.56%  NaCl, 
22.71%  MgCl2  with  solid  phases:  Ice  +  NaCl'2H20  ♦  MgCl2‘i2H20.  The  in¬ 
variant  solution  in  equilibrium  with  MgCl  *12H20  +  NaCl‘2H  0  ♦  NaCl 
(-26°)  contains  1.81%  NaCl  and  23.35%  MgCl_.  -  Luzhnaia  ana  Vereshtchetina 
1946. 

Data  for  the  system  MgCl  -  NaCl  -  H~0  uo  to  200°  is  given  by  d'Ans  and 
Sypiena,  1942. 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  CHLORIDE,  MAGNESIUM  SULFATE, 
SODIUM  CHLORIDE,  SODIUM  SULFATE  -  WATER  AT  550 

(tanatie^a,  1  948) 


Gms.  per  100  gms.  Sat.  Sol. 


NaCl  Na_S0,. 


MgCl2  MgSO, 


Density 


Solid  Phase 


5-37 
23.49 
31.56 
24.36  5.16 

26.92 
2.76 


5*6i  17.05 

9.28  12.82 

12.60  8.82 

13.69  8.16 

1 7 • 74  3-39 

21.60 

23.89  2.07 

24.04  2.72 


34.40 

33-66 

12.93 


36.56 

37.6o 

37.33  0.44 

14.90  18.09 

12.18 
10.89 
10.09 
9 .42 
9-95 
1.14  7.97 

4-21 
3.17 


1.4396 

1 .4038 
1.2344 


1-3592 

1-3503 

1 -3265 


MgSO  -6H20 

MgSO^^^O  +  Astrakanite 
Astrakanite  +  Na  30, 
Na2S0,  “ 

;  NaCl 
NaCl 

NaCl  ♦  MgCl  -6H  0 
MgCl  • 6H  0  2 
MgCl  -6H  0  +  MgSO  ’H,0 
MgSO  -H  O  ♦  MgSO^Lo 
MgSOj  2  Astrakanite2 
Na2S0  4-  Astrakanite  ♦  Vanthoffite 


tfa„S0 


+  Vanthoffite 


1.2658  Na2S0  +  Vanthoffite  +  NaCl 
Na  SO  +  NaCl 

—  Ml 
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Data  of  Yanatieva,  1948  (Con.) 


Cl 


Gms . 

per  100 

gms .  Sat . 

Sol. 

Dens ity 

NaCl 

Na2S04 

MgCl2 

MgS04 

20 .21 

- 

2.51 

7.82 

- 

17-59 

- 

4-97 

7.63 

1 .2906 

16 . 64 

2.16 

- 

12.42 

- 

11.94 

8.99 

- 

11-39 

- 

16.41 

- 

6.35 

7.69 

- 

12.86 

- 

9-74 

7.87 

- 

9-43 

- 

12.92 

7.62 

- 

8.90 

- 

13-64 

8.24 

1.3141 

6.07 

- 

10.60 

16.32 

- 

3-91 

- 

8.54 

22.42 

- 

3-73 

- 

7.5i 

23.73 

3. 16 

- 

7.32 

24-95 

1.3825 

4. 12 

- 

5.21 

26.73 

4.02 

- 

0.35 

33-51 

- 

2.10 

- 

10.80 

21 .65 

1 .3510 

1-37 

- 

13.24 

19.95 

1.14 

- 

14.36 

19  .02 

1.3369 

1.77 

- 

15-47 

17.15 

- 

l .  50 

- 

17.70 

15.00 

- 

1.55 

- 

18.41 

14-41 

- 

2.16 

- 

24.24 

7.38 

1.3165 

1 .20 

- 

32.74 

2.81 

- 

0.30 

- 

37.52 

O.40 

1.3625 

Solid  Phase 


NaCl  +  Vanthoffite 
NaCl  +  Vanthoffite  +  Astrakanite 
Astrakanite  ♦  Vanthoffite 

II 

Astrakanite  +  NaCl 


Astrakanite  +  Loweite  ♦  NaCl 
Astrakanite  +  Loweite 


Astrakanite  +  Loweite  +  MgSO 
Astrakanite  +  MgSO  •onJT 

II  ** 

MgS0‘6H20  +  Loweite 

II 

MgS0‘6H  0  ♦  Loweite  +  MgSO  -H20 
MgSO  -HO  ♦  Loweite 

^  ^  II 


MgSO  ‘H-jO  +  Loweite  +  NaCl 
ngSO  -H  0  ♦  NaCl 
MgS04’H20  ♦  NaCl  ♦  MgCl2‘6H20 


A  diagram  for  the  system  Mg+t  NaV/Cl",  S04  in  water  from  -20°  to  *25° 
is  given  by  Feigelson  and  Bergman,  1940. 


The  distribution  of  micro  amounts  of  Br  between  the  solution  and  solid 
phase  during  isothermal  evaporation  in  the  system  MgCl2  -  H20  at  25  was 
studied  by  Cirkov,  1944- 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  CHLORIDE  - 
MAGNESIUM  MOLYBDATE  -  WATER  AT  250 

(Ricci  and  linke,  1961) 


Gms .  per  100 
gms .  Sat.  Sol. 


MgMo04 

MgCl2 

15-90 

0.0 

12.84 

2.03 

10.07 

4-29 

7-14 

7-54 

4.06 

11.58 

2.75 

15-  36 

1.55 

19  -30 

0.91 

24.20 

.83 

24-25 

•  78 

25.63 

.67 

26.34 

Solid 


Density 

Phase 

1.159 

MS 

1.143 

MS 

1 . 128 

MS 

1 . 131 

MS 

1.141 

MS 

1 . 156 

MS 

1.179 

MS 

1.216 

MS 

- 

M5 

1.231 

MS 

1 .229 

Ms 

Gms.  per  100 
gms.  Sat.  Sol. 


MgMo04 

MgCl2 

0.58 

26.83 

.63 

27.52 

-52 

28.03 

•  39 

29.29 

•  31 

30  -37 

•  30 

31-25 

.26 

32.29 

.  12 

33-34 

.10 

34.53 

•  15 

35-53 

0.0 

35.71 

Solid 

Density  phase 


1.235  Ms  +  M2 
1.234  M2 

M2 

1.258  M2 

M2 

1 . 278  M2 

1.293  M2 

1.279  M2 

1.312  M2 

1 . 324  M2  ♦  C16 
1 . 323  C16 


M5  =  MgMo04  5H20  M2  =  MgMo04-2H20 


C16  =  MgCl2-6H20 


For  data  on  the  solubility  of 


MgCl2  in  KN03  and  KC1  solutions  see p.308. 
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EQUILIBRIUM  IN  THE  SALT  PAIR  MgCl2  +  Na2S203^=^  MgS203  +  2NaCI  ♦  H20  AT  25 

(Silberma  a  and  Ivanov,  1  946) 


Saturated 

Solution  Wt. 

% 

- \ 

Solid  Phase 

MgS203 

Na2^2<-)3 

32.98 

MgCl2 

NaCl 

9.86 

Na2S203-5H20  +  NaCl 

_ 

- 

35.80 

0.21 

MgCl2-6H20  ♦  NaCl 

3.10 

- 

33.68 

- 

MgCl2-6H20  +  MgS203-6H20 

19.18 

25.48 

- 

- 

Na2S203-5H20  +  MgS203-6H20 

15-25 

22.13 

- 

6.45 

Na2S203'5H20  +  NaCl 

18.56 

20 .49 

- 

5-64 

Na2S2°3‘5R2°  +  NaC1  + 

23.05 

9  -14 

- 

8.67 

MgS203'6H20+  NaCl 

19.63 

- 

8.34 

6.38 

II 

17.88 

- 

10.56 

5.36 

II 

10.15 

- 

20 .40 

1.99 

II 

3-17 

- 

33-40 

0.36 

MgS203'6H20  ♦  MgCl2’6H20  ♦  NaCl 

100  gms .  of  a  saturated  solution  in  furfural  contain  0.04  gms .  MgCl2 
•6H20  at  25°.  (Trimble,  1941)- 

100  cc  of  a  saturated  solution  of  MgCl2  in  a  mixture  of  equal  volumes 
of  ethyl  ether  and  water,  saturated  with  HC1  at  o°,  contain  0.0122  gms. 
of  MgCl  (Fischer  and  Seidel,  1941) 

21.57  gms.  of  MgCl2  are  dissolved  in  100  gms.  of  a  saturated  solution 
in  water  containing  0.043  gms.  of  BrC2H^Br  at  35°.  (Druzhinin  and 
Shostakovsky ,  1942). 


Melting  points  are  given  for  the  following: 


MgCl2  +  NaCl 


MgCl2  ♦  MgSO 
MgCl  -  Na.SO! 
MgCl  VK  SO 


MgCl 

MgCl, 


tci4 

RbCl 


MgSO  +  NaCl 
MgSOj  ♦  KC1 


(Klemrn  and  Weiss,  1940) 

( Beyersdorver  and  Oryschkewitsch ,1948) 
(Speranskaya ,  1938) 

(  "  ) 

(  "  "  ) 

(  "  "  ) 

(Berersdorfer  and  Oryschkewitsch ,1948) 

(  H  M  II  II  l 


The  phase  diagrams  of  the  systems  MgCl,,  ♦  NaCl,  MgCl0  +  KC1,  and  MgCl„ 
+  RbCl  were  determined  by  Klemrn,  1948.  2 

The  specific  volumes  and  heat  capacities  of  solutions  of  Magnesium 
Lhlonde  and  ammonium  nitrate  in  water  are  given  by  Rutskov,  1948. 


MAGNESIUM  PERCHLORATE  MgU04 

SOLUBILITY  OF  ANHYDROUS  MAGNESIUM  PERCHLORATE  IN  ETHYL  ETHER 

l  Row  ley  a  ad  Seiler,  19461 

Gms.  MgCIO  per  100 
gms.  (C2H5)20 

0  0.0437 

1 5  0.0.588 

a5  0.0643 


3' 4  8 


Mg  MAGNESIUM 
CrO  MAGNESIUM  CHROMATE  MgCr04 

SOLUBILITY  OF  MAGNESIUM  CHROMATE  IN  WATER 

(Hill,  Soth,  and  Ricci,  1  940a) 

Each  result  is  the  mean  of  a  determination  in  which  equilibrium  was 
approached  from  supersaturation,  and  one  in  which  it  was  approached  from 
undersaturation.  A  very  finely  divided  solid  phase  was  produced  at  750 
upon  long  stirring,  but  its  composition  was  not  determined,  and  the  pen- 
tahydrate  may  be  metastable  at  this  temperature. 


Gms.  MgCr04 

Gub.  MgCr04 

t° 

per  100  gms. 

Solid  Phase 

t° 

per  100  gms . 

Solid  Phase 

Sat.  Sol. 

Sat.  Sol. 

0 

32.06 

MgCr04-7H20 

25 

35-39 

MgCr04-5H20 

10 

33-87 

II 

35 

35.8i 

II 

is 

34-78 

tl 

50 

36.82 

II 

17.2 

35-15  MgCrO^ 

•7H20  ♦  MgCrO  -sH20 

60 

37-68 

II 

10 

34-94 

Vr04-5H204 

75 

39.96 

II 

15 

35-20 

•1 

e  =  extrapolated  *  =  Metastable 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  CHROMATE  - 
AMMONIUM  CHROMATE  -  WATER  AT  25° 

(Hill,  Sot  b,  and  Ricci,  1940) 


Gms.  per  100  *  Gms.  per  100 


gms .  Sat 

.  Sol. 

Solid  Phase 

gms .  Sat 

.  Sol. 

Solid  Phase 

S' 

MgCr04 

(NH4)2Cr04 

✓ 

MgCr04 

INH4)2Cr04 

0.0 

27.02 

(NH  )  CrO 

1 1 . 71 

3-39 

1:1:6 

0 . 36 

27.02  (NH 

),Sr8  + 1:1 

:6  19.21 

1.95 

0 . 53 

22.81 

4  1:1:6 

28.81 

0.85 

1 . 25 

14.02 

11 

35.20 

0.41  1: 

1:6  +  MgCrOu  • 

4.62 

6.64 

11 

35-39 

0  .0 

MgCr04’5H20 

6.52 

5.3i 

1:1:6  =  MgCr04MNH4)2Cr04-6H20 


CrO  MAGNESIUM  Ammonium  CHROMATE  MgCr04* (NH4)2Cr04-6H20 

At  250  100  gms.  of  a  saturated  solution  in  water  contain  11.50  gms. 

MgCr04' (NH4)2Cr04  (Density  =  1.088)  (Hill,  Soth,  and  Ricci,  1940). 
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THE  SYSTEMS  MAGNESIUM 
WATER  AND  MAGNESIUM 


AMMONIUM  CHROMATE -MAGNESIUM 
AMMONIUM  CHROMATE  -MAGNESIUM 
WATER  AT  25° 

(Hill,  Soth,  and  Ricci,  19491 


AMMONIUM  SELENATE  - 
AMMONIUM  SULFATE  - 


The  salts  form  continuous,  hexahydrated  solid  solutions.  Each  deter 
mination  was  made  in  duplicate,  and  equilibrium  was  approached  from  two 
directions . 


MglNH4)3 

(Cr04>2- 

MglNH4)2(Se04)2-H2C 

Mg(NH4) 

2(Cr04>2 

-Mg (NH4) 

2(S04>2- 

Sat.  Sol.  Wt.  X 

Solid 

Wt.  X 

Sat.  Sol 

.  Wt.  % 

Solid  Wt.  X 

, - - - V. 

A 

B 

/ - ^ 

A 

B 

A 

c 

A 

C 

1 1 .50 

0  .0 

73-00 

0.0 

11  .50 

0  .0 

73.00 

0.0 

8.43 

6.07 

6i.43 

12.23 

8.83 

4-75 

61.33 

11 .20 

5-63 

11.85 

45-73 

28.70 

6 . 60 

8.6l 

45-95 

25.  78 

3-40 

16.59 

29.31 

45.80 

5.08 

10.89 

33.85 

37-42 

2.04 

19-37 

17-68 

57-94 

3-05 

13-44 

17-27 

53-40 

1  .09 

21.28 

9  -24 

66.78 

1.77 

14.96 

8.90 

61.39 

0.0 

23-31 

0.0 

76.21 

0.0 

16.58 

0  .0 

70  .02 

A  =  Mg(NH4)2(Cr04)2  B 

=  MglNH4> 

2(SeO„l2 

C  = 

Mg(NH4)2 

(S0„>2 

MAGNESIUM  DICHROMATE  MgCrO? 

A  saturated  solution  in  water  at  250  contains  81.0  gms .  MgCr07‘5H20 
per  100  gms .  saturated  solution  (density  2S  =  1.712).  Approximately  200 
gms.  MgCrO^’sH^  dissolve  in  one  liter  of  saturated  solution  in  alcohol 
at  25°  (decomposes).  Above  89.4°  MgCr07-H20  is  the  stable  phase. 

(Hartford,  1946) 


MAGNESIUM  FLUORIDE  MgF2 

Melting  points  have  been  determined  in  the  following  systems: 

MgF2  ♦  NaF  (Bergman  and  Dergunov,  1941,  1945) 

(Dergunov  and  Bergman,  1948) 

MgF2  +  RbF  (Remy  and  Seeman,  1940)  (Dergunov  and  Bergman,  1948) 


MAGNESIUM  IODIDE  Mgl2 


Melting  points  in  the  systems  Mgl2  ♦  KI  and  Mgl_  ♦  Nal  are  given  by 
Beyersdorfer  and  Oryschkewitsch  (1948)  and  by  Klemm  (1948). 


MAGNESIUM 


350 


MAGNESIUM  MOLYBDATE  MgMoO 


SOLUBILITY  OF  MAGNESIUM  MOLYBDATE  IN  WATER 

(Ricci  and  Linke,  1951  1 


Gms .  MgMo04 

per  100  gms .  Density  ^olid 

Sat.  Sol.  '  Phase 


Gms .  MgMoO 4 

t°  per  too  gms.  Density 
Sat.  Sol. 


Solid 

Phase 


-0.45 

3-94 

- 

Ice 

45 

17.74 

1.178 

5 

-0 . 75 

6.28 

- 

II 

50 

18. 40 

1. 180 

5 

-1.25 

9- 36 

- 

II 

55 

19-00 

1. 185 

5 

-1.67 

11.55’ 

1.111 

Ice  ♦  7 

58 

19.48 

1 .184 

5 

5 

12.94 

1.  127 

7 

59 

19.55 

1. 192 

5 

7 

13.50 

1-135 

7 

62 m 

19.90 

1.195 

5 

10 

14.  31 

1  -143 

7 

60.8 

19.85’ 

1.192  5 

♦ 

1 1 

14.  61 

1  •  145 

7 

6om 

19.96 

1 .196 

2 

12.7 

15. 15’ 

1 .151 

7  +  5 

63 

19.12 

1.182 

2 

sm 

14-  43 

1.143 

5 

64 

18.83 

1.177 

2 

iom 

14.85 

1.147 

5 

71 

16.51 

1.149 

2 

15 

15.26 

1  .  151 

5 

72 

16. 13 

1.147 

2 

20 

15.59 

1.150 

5 

75 

15.30 

1 . 141 

2 

25 

15.90 

1.159 

5 

80 

13.70 

1. 121 

2 

30 

16.29 

I.161 

5 

85 

12.09 

1 .096 

2 

36 

16.89 

I.160 

5 

90 

10.78 

1 .087 

2 

43 

17.63 

I.160 

5 

95 

9.38 

1 .072 

2 

m  =  metastable  7- 

MgMoO^- 

7H20  5  = 

MgMoO^- 

sh2o  2  - 

MgMo04-2H20 

*  Extrapolated 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  MOLYBDATE  - 
MAGNESIUM  SULFATE  -  WATER  AT  25° 

(Ricci  and  Linke,  19611 


Gms.  per  100 
gms.  Sat.  Sol. 


Gms .  per  100 


MgMoO 4  MgS04 

15.90  0.0 

14.70  2.91 

13.28  6.06 

12.08  8.79 

10.76  11.54 

9.20  14.64 

7.63  18.03 


M  =  MgMoO  ‘sH  0 


Solid 

gms. 

Sat.  Sol. 

Density 

Density 

Phase 

MgMo04 

MgS04 

1.159 

M 

6.42 

20 . 72 

1.292 

1.176 

M 

5.06 

23.  76 

1.313 

1 .198 

M 

4.51 

24.02 

1.305 

1.218 

M 

3-70 

24-65 

1 .296 

1 . 230 

M 

3-20 

24.78 

1.295 

1.254 

M 

2.26 

25-33 

l  .291 

1 .271 

M 

0.0 

26. 67 

1 .278 

MgSO. 


•7H,0 


Solid 


M 
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EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  MOLYBDATE  - 

SODIUM  MOLYBDATE  -  WATER  AT  250 

(Ricci  and 

Linke,  1961) 

Gms . 

per  100 

Solid 

Gms . 

per  100 

Solid 

gms. 

Sat.  Sol. 

Density 

Phase 

gms- 

Sat.  Sol. 
- s 

Density 

Phase 

MgMo04 

"S. 

Na2Mo04 

MgMo04 

Na2Mo04 

15.90 

0.0 

1-159 

M 

9.27 

17.27 

1.271 

M  ♦  D 

13-71 

4.84 

1-177 

M 

8-57 

17-91 

1.272 

D 

12.09 

9-14 

1 .210 

M 

7-34 

19- 15 

1.267 

D 

11.22 

11.38 

1.220 

M 

6.94 

19.85 

1.273 

D 

11.00 

12.  10 

1  .230 

M 

4.23 

23.56 

1 .285 

D 

10.69 

12.99 

1  .238 

M 

1 . 62 

29. 30 

1 .321 

D 

10.39 

13-92 

1 .248 

M 

i-57 

29.  44 

1 .322 

D 

10 . 17 

14.68 

1 .252 

M 

0 .48 

34-74 

1-373 

D 

10.03 

14.86 

1 .250 

M 

•39 

35-79 

1 .387 

D 

9-84 

15-29 

1  -255 

M 

-23 

37-41 

1  .401 

D 

9-44 

16.45 

1  .268 

M 

.  10 

38.26 

1-419 

D 

9.26 

17.18 

1.270 

M 

.  11 

39-31 

1 .429 

D  +  N 

8.87"1 

18.45 

1 .282 

M 

0.0 

39.38 

1.432 

N 

m  =  metastable  M  =  MgMoO^  sIl^O  N = Na2Mo04'2H20  D  =  MgMoO^  •  Na2Mo04  •  2H20 

INVARIANT  POINTS  IN  THE  QUATERNARY  SYSTEM  MAGNESIUM  MOLYBDATE  -  MoO 

SODIUM  SULFATE  -  WATER  AT  250 

(Ricci  and  linke,  1  961 ) 

Data  are  also  given  for  quaternary  solutions  saturated  with  two  solid 
phases . 


Moles  per  mole  of  Dissolved  Salts 


MgMo04 

MgS04 

Na2S04 

Na2MoO 

1 .0000 

•3394 

-  6606 

1.0000 

•4937 

.5063 

■  5000 

.5000 

.  6766 

.3234 

1 .0000 

•  1222 

•8778 

1 .0000 

•3750 

.  6250 

.0031 

•9969 

•0037 

.3363 

.  6600 

•1793 

•2529 

•5678 

•1133 

•3781 

.5086 

.0759 

•  61 64 

•30  77 

A  =  Na2MoO 

4‘aH2° 

B  -  Na2S04 

•i°H20 

C  -  MgS04- 

7H20 

h2o 

Density 

Solid  Pha1 

17.60 

1  .432 

A 

14.67 

1.446 

A  ♦  B 

28.70 

1.201 

B 

13-87 

1  -345 

B  ♦  F 

13-9 

1-345 

F 

13.83 

1  •  349 

F  +  C 

18.37 

1.278 

C 

17-  57 

1-313 

C  ♦  D 

54-10 

1.159 

D 

30.39 

1 .271 

D  ♦  E 

17.56 

1.429 

E  ♦  A 

14.69 

1  -442 

A  ♦  B  ♦  B 

15.26 

1-358 

B  ♦  D  ♦  E 

13.74 

1-376 

B  ♦  D  ♦  F 

13.63 

1-375 

C  ♦  D  ♦  F 

D  = 

MgMo04-.5H20 

E  = 

MgMo04 • Na2Mo0 

V2H2° 

F  =  MgS04-Na2S04-4H20 


Mg  MAGNESIUM  3S2 

NO  MAGNESIUM  NITRATE  MglNQ,) 

'  3  2 

100  gms .  of  a  saturated  solution  in  furfural  contain  0.03  gins . 

Mg( N03 ) 2m 6H20.  (Trimble,  1941 1 

Melting  ooints  in  the  system  Mg(NO^)2  +  NaNO.,  are  given  by  Janecke, 
1942-  J  ^ 


0  MAGNESIUM  OXIDE  MgO 

The  system  MgO  -  Si02  -  H 
a  possible  phase  diagram 

The  following  systems  have  been  studied: 

MgO  ♦  ZnO  at  900°  Rigamonti,  1946 

MgO  +  MnO  Pettersson,  1946;  Jay  and  Andrews,  1944. 

MgO  +  TlCrO^  at  300°  Montignie,  1941 

MgO  +  FeO  Jay  and  Andrews,  1944;  Pettersson,  1946. 

MgO  ♦  MgS  Mikulinsky  and  Kamkine,  1938 

MgO  +  V205  (in  the  solid  state)  Jander  and  Lorenz,  1941 

OH  MAGNESIUM  HYDROXIDE  Mg(OH)2 

Oka,  1940  found  the  solubility  of  magnesium  hydroxide  in  water  to  be 
1.1  x  io“4  moles  oer  liter  by  ootentiometric  titration.  Nasanen,  1941 
determined  the  thermodynamic  solubility  product  to  be  3.07  x  10-11 . 

A  comparison  of  the  solubilities  of  naturally  occuring  and  freshly 
precipitated  Mg(OH)2  was  made  by  Quatarol  and  Belfiori,  1941-  Ageing 
decreases  the  solubility  of  the  orecipitate. 

d'Ans  and  Katz,  1941  showed  that  the  solubility  of  Mg ( OH ) 2  increases 
with  increasing  MgCl2  in  solution. 


,0  was  investigated  between  300°  and  900°  and 
(rawn,  by  Bowen  and  Tuttle,  1949. 


PO  MAGNESIUM  PHOSPHATE  MgHP04 


The  apoarent  solubility  product  of  MgHPO  was  found  by  Tabor  and 
Hastings  d943>  to  be  3. 5  x  io'5  at  38°  and  by  Greenwald  (1945)  to  be 
about  6.5  x  lo-S  at  room  temperature  (approx.  220)  whether  or  not  small 
amounts  of  bicarbonate  were  present. 


MAGNESIUM  AMMONIUM  PHOSPHATE  MgNH^PO^- 6H20 

SOLUBILITY  IN  AQUEOUS  SALT  SOLUTIONS  AT  250 

(One les  and  Smith,  1946) 

All  data  are  reoorted  as  mg.  of  magnesium  per  liter  of  sol,,ti°"- 
pure  water  13.6  mg.  of  magnesium  were  found  dissolved  in  a  liter 

urated  solution  at  25° 


353 


MAGNESIUM 


Mg 


Normality  ot  Salt  Solution 


Salt  Solution 

/*  — - 

O.OOl 

0.005 

0.010 

0  .025 

0.050  0.075 

0 .100 

NH  OH 

(N&JJffO, 

Na  HPO 

9 .60 
12.7 

13-1 

3*42 

8.10 

9-93 

1.39 

4.68 

8.95 

2.29 

0.  70 

1.26  1.12 

8.14 

0.53 

1 .00 
7. 66 

Normality  of  Salt  Solution 


0.05 

0. 10 

0.20 

0.30 

0.40 

0.50 

1 .0< 

(NH4)2C204 

38.8 

57-0 

89.5 

121 .0 

152.0 

180.0 

( NH(| ) ?CQ01(  in  0.01  N  NH^Oil 

22.5 

- 

64-5 

112.O 

- 

(N'H,|)?C?0,(  in  0.10N  NHaOH 

8.76 

- 

27. 1 

47-7 

( NH,! )  ?C?Of|  in  1.00N  NHJ(OH 

2.63 

- 

8.  32 

- 

14-4 

- 

Na2C204 

43-5 

68.5 

106.0 

138.0 

166.0 

191 .0 

Na2C,0(|  in  o..oi  N  NHttOH 

22. 1 

- 

60.5 

109.0 

Na2C204  in  0. 10N  NH40H 

6.57 

- 

21.3 

39-4 

Na,C,0((  in  1.00N  NH^OH 

2.40 

- 

7.00 

11.9 

(NH4)2Mo04 

340.0 

493.0 

730.0 

(NH4),Iic04ino.osN  NH4OH 

- 

- 

404.0 

(NH4)2Mc04ino.2oN  NH40H 

- 

- 

2.5 

KC1 

- 

18.8 

- 

- 

- 

26.4 

29.8 

KN03 

- 

17.9 

- 

- 

- 

24-6 

26 .0 

k2so4 

- 

21v9 

- 

- 

- 

34-2 

39-2 

CaCl2 

- 

296 

499 

622 

CaCl2  in  0.1N  NH40H 

- 

131 

311 

416 

CaCl2  in  1.0N  NH4OH 

- 

18.  3 

26.9 

27.9 

CaCl2  in  2.0N  NH4OH 

- 

6.6 

12.1 

12.9 

BaCl2 

- 

135 

184 

199 

BaCl2  in  0.1N  NH4OH 

- 

70 

140 

155 

Ba_Cl2  in  1.0N  NH4OH 

- 

15.3 

26.0 

27.6 

Normality  of  Salt 

Solution 

0.10 

0.25 

0.50 

0.75 

1.00 

1.50 

2.00 

3.00 

5.00 

nh4oh 

0.53 

0.44 

0.55 

0.70 

0.80 

(NH4,2[TO4 

1.00 

0.76 

0.50 

NH4C1 

19.1 

25.9 

38.0 

46.0 

53-0 

6l  .5 

67.O 

79-0 

86.0 

NH4C1  in  0.0 lN  NH^OH 

7.24 

16.5 

22.0 

30.0 

NH4C1  in  0.10N  NH40H 

2.11 

5-53 

7.46 

9-30 

NH4Q  in  1.00N  NH40H 

1.20 

2.96 

4-20 

5.60 

NH4N03 

19.3 

24.6 

35-0 

42.0 

46.5 

52.0 

54.0 

56.5 

59-0 

ino.oiN  NH4OH 

6.80 

14.4 

19.1 

26.0 

NH4N03ino.ioN  NH^OH 

1.71 

4.  SO 

5.90 

7.65 

NH4Nj3  in  1.00N  NH^OH 

1 .22 

2.80 

4-00 

•5.30 

PO 


Mg 
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Normality  of  Salt  Solution  (Con.) 


0.10 

0.25 

0.50 

0.75 

1 .00 

1.50 

2.00 

3.00 

5-00 

(NH3)2so4 

24-1 

35.8 

52.2 

64.0 

73-0 

87.0 

97-5 

119-0 

148.0 

(NH4,2S(^4  ino.oiNNH4CH9.24 

22.7 

35-0 

56.0 

( ^4*38)4  in  o.ioNNH40H  3.07 

8.8s 

13.8 

21.0 

(NH4>2S04  in  1 .00N  NH40H 1 .25 

3-70 

■5-90 

10.0 

NCI 

22.3 

27.2 

32.0 

35-0 

37-0 

39-4 

40.2 

39-6 

36.2 

Nad  in  0.01N  NH40H 

6.30 

11.7 

15-1 

16.6 

bfeiCl  in  0.10N  M140H 

1-75 

3.78 

4.76 

5.66 

NaN33 

20.0 

25-4 

30. S 

33-4 

35-0 

37-4 

38.2 

37-0 

29.0 

NaN03  in  0.01N  NH40H 

6.00 

11.4 

13.8 

14.7 

NaNC>3  in  0.10N  NH40fl 

2.70 

6.35 

8.86 

12.7 

fe2®4 

25.0 

32.0 

38.6 

42.8 

46.0 

51.0 

54-0 

Na2S)4  in  0.0 1N  NR40H 

8.53 

19.6 

27.4 

34-5 

Na2S04  in  0.10 N  NH40R 

2.70 

6.35 

8.86 

12.7 

Na2S04  in  1.00N  NH40H 

0.80 

2.40 

3-64 

4.80 

SO  MAGNESIUM  SULFATE  MgS04  See  also  p.  344 

SOLUBILITY  OF  MAGNESIUM  SULFATE  IN  WATER  ABOVE  ioo° 

t  Ben  rat  b,  1  (41  ) 


Gms.  MgSO  per  100 
gms.  Sat.  Sol. 

Gms.  MgSCLperioo 

.  0 

Gms.  MgS04 

t° 

t° 

Gms.  Sat.  Sol. 

t° 

Gms .  Sat 

125 

45 

210 

30 

210 

15 

165 

40 

212 

25 

210 

5 

182 

35 

210 

20 

The  metastable  extensions  of  the  saturation  curves  for  MgSO^H  0, 

Na  SO  '  10H  0  and  astrakanite  (MgSO  -Na2S0  -^0)  in  the  system  MgS04  ♦ 

Na^SO4  ♦  HJ)  at  25°  have  been  followed  by  Levina,  1938a.  See  also  p.325. 
2  4  2 

Batuner,  1938  found  that  100  gms .  of  a  saturated  solution,  containing 
SO  gms.  of  H2S04,  contained  4.2S  gms.  MgS04  at  350,  45° »  55° »  and  650. 
The  solid  phase  was  MgS04'H20. 

EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  SULFATE  -  NICKEL  SULFATE  -  WATER 

(Benrath  and  Neumann,  1989) 

The  salts  form  solid  solutions  at  all  temperatures  from  o°  to  ioo°. 

The  solid  phases  have  the  following  composition: 


t° 

Below  29.1 
29.1  to  44 
44  to  48 

48  to  60.3 
60.3  to  68 

68  to  84.8 
84.8  to  100 


,0 


Continuous  Solid  Solution  (Mg, Ni ) S04 • 7H20 
Solid  Solutions  (Mg,Ni)S04-7H20  and  < Mg,Ni -*)S0  • 

Solid  Solutions  ( Mg , Ni )  S04  ■  7H20,  (Mg  ,Ni  /<?) S04  6H20,  and 

IM8.N1«,S0o-6B20 .  _  ( Mg ,Ni *cc) SO 

6H„0 


and 


Solid  SolutTons"'(Mg,Ni-/3)S0  ‘6H^0  — •- 

Continuous  Solid  Solution  <Mg.Ni  ’^*^4  ^ 

Solid  Solutions  (Mg  ,Ni  )S04' H20  and  (  Mg,  Ni  /?)  S04 
Continuous  Solid  Solution  (Mg,Ni)S04  n2U 


6H20 


6H20 


Melting  points 


in  the  system  Mg304-  Na2S04  are  given  by  Speranskaya,i938 
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Mr 

SO 


MAGNESIUM  AMMONIUM  SULFATE  Mg(NH4)2(S04>2 


At  as0,  i6.6ig.Mg(NHJ2(S0  )  are  contained  in  100  gms .  of  a  saturated 
solution  in  water,  density  -V090  (0.7176  moles/liter  sat.  sol.  .  T 
solid  phase  is  Mg( NH  )2(S0  > a* 6H  0.  The  result  agrees  fairly  well  with 
that  of  Porlezza  (Vol.  I,  P-  988).  <Hi»l,  Durham,  and  Ricci,  1.4.. 


MAGNESIUM  THIOSULFATE  MgS203 

SOLUBILITY  OF  MAGNESIUM  THIOSULFATE  IN  WATER 

(Silbermaa  and  Iranor,  1946) 


The  salt  begins  to  decompose  MgS203  S  +  MgS03  at  about  70°. 


Gms .  MgS203 

Solid 

t  0 

Gms. 

MgS„0~  per  100  Solid 

t° 

per  100  gms . 
Sat.  Sol. 

Phase 

gms .  Saf .  Sol .  Phase 

0 

30.69 

MgS20,’6H  0  61.25 

38.91  MgS203‘6H20 

10.5 

31-97 

~  II 

73-35 

-P 

oc 

28 

34-51 

II 

75-75 

41-45 

(+0.25  gms.MgS  0  ) 

36.5 

35-48 

II 

80.75 

42.80 

(♦0.18  gms  "  )  " 

43-5 

36. 10 

II 

85.35 

44.81 

(+0.35  gms-  "  )  " 

46.5 

36.  69 

II 

86.75 

45-0 

(+0.30  gUB.  "  )  " 

54 

37.62 

II 

Data 

are  also  given  for  the 

.  —  .  .  c\ 

system  MgS203  + 

2NaCl  Na2S203  ♦  MgCl2 

in  water  at  250 . 


MAGNESIUM  SULFAMATE  Mg( H„NS0, ) 0  SON 

SOLUBILITY  OF  MAGNESIUM  SULFAMATE  IN  WATER 

(ling  and  Hooper,  1941  I 

Equilibrium  was  attained  from  both  under  saturation  and  super  satura¬ 
tion. 


Gms.  Mg(H2NS03)2 

t° 

per  100 
gms.  H20 

Solid  Phase 

0 

100.3 

Mg ( H  NSO  )  • 9H-O 

10 

103.2 

nJ J  * 

20 

107.7 

II 

35 

110 

II 

30 

114-2 

II 

40 

122.8 

11^ 

t° 

Gms.  Mg(H2NSO  )2 

per  100  Solid  Phase 

50 

Gms .  H20 

135-3 

MglH.NSCL)  -4HJ) 

60 

148.6 

70 

164.7 

II 

75 

177.8 

II 

80 

197.8 

II 

*  Interpolated 

Cupeiy,  1938  found  the  solubility  of  magnesium  sulfamate  in  water  to 
be  119  gms.  per  100  gms.  H20  at  25°. 
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MAGNESIUM  SELENATE  MgSe04 

THE  SOLUBILITY  OF  MAGNESIUM  SELENATE  IN  WATER 

( Klein,  1940) 

The  results  are  in  serious  disagreement  with  those  of  Meyer  and  Aulich 
(Vol.  I,  p.  995),  but  agree  with  the  solubility  at  30°  determined  by 
Lawrence  and  King,  (Vol.  I,  p.  995),  and  that  at  as0  of  Hill,  Soth,  and 
Ricci,  below. 


• 

Gms.  MgSe04 

t° 

Density 

tier  100  gms? 
Sat.  Sol. 

-3-5 

1 . 2057 

18.89 

-7.1 

- 

26.55 

0.0 

1 . 3860 

31-91 

3-6 

- 

- 

12.8 

1-4333 

39.78 

20 

1 . 4400 

35.32 

30.4 

1 . 4488 

36.20 

40 

1 . 4640 

37.19 

46.2 

1.4732 

37.8i 

60 

1 . 5003 

39.84 

75 

1.5361 

42.21 

89.5 

- 

- 

91 .2 

1 .5940 

45-50 

95 

1 .5986 

45*71 

99-5 

1 .606s 

46.50 

Gins.  MgSeO^ 

oer  100  Solid  Phase 

gms .  H20 

23.28  Ice 

36.14  Ice  +  MgSeO  -7H.0 
45-79  MgSeO  -7H  0 

MgSeO  -7H  0  +  MgSeO  '6H  0 

53.30  MgSe04-6H20  4 

54-61  11 

56.54 

59-08 

60 . 79  " 

63.30  " 

73-04  " 

MgSeO  •6H20  +  MgSe0u‘4.sH20 
83.48  MgSeO  -6H  0 

84.19  MgSeO  -4. 5H20 

86.91 


*  =  Metastable 


At  25°  35.70  gms.  of  Magnesium  Selena te  are  dissolved  in  100  gms.  of  a 
saturated  solution  in  water.  The  solid  phase  is  MgSe04‘6H20.  (Hill, 
Soth,  and  Ricci,  1940). 


EQUILIBRIUM  IN  THE  SYSTEM  MAGNESIUM  SELENATE  -  SELEN I C  ACID- WATER  AT  30° 

(Fnrnkawa  and  King,  1944) 


Gms.  MgSeO 4 

oer 

Gms .  H2Se04 

oer 

100  gms .  Sat . 

Sol. 

100  gms  .  Sat . 

Sol 

34-02 

4.61 

28.33 

14.65 

23.78 

24.85 

22.94 

29.20 

22.57 

34-55 

22.98 

35-50 

23-01 

37-77 

22.93 

39-22 

22.60 

41.30 

22.  63 

41-87 

22.22 

43-o8 

21  .09 

44-32 

17.50 

48.99 

l6.06 

50.90 

15- 13 

52.63 

12.66 

56.79 

10.  10 

59.6o 

7.28 

63.47 

Solid  Phase 
MgSe04’6H20 

II 

II 

II 

II 

MgSeO  '6H  0  ♦  MgSeO’ 4H20 
4  MgSe04-4H/T 

It 

II 

II 

MgSeO  -4H20  +  MgSeO  'HSe0-6H20 
4  M^Se04-H2Sefl4'SH20 

II 

II 

It 

MgSeO  • H2SeO- 6H20  ♦  MgSeO 
4  MgSeO 
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MAGNESIUM 


M  g 


THE  SYSTEMS  MAGNESIUM  AMMONIUM  SELENATE  -  MAGNESIUM  AMMONIUM  SULFATE  -  WATER 
AND  MAGNESIUM  AMMONIUM  SELENATE  -  MAGNESIUM  POTASSIUM  SELENATE  -  WATER  AT  25 

(Rill,  Soth,  and  Ricci,  19401 


SeO 


The  salts  form  continuous,  hexahydrated  solid  solutions.  Bach  deter¬ 
mination  was  made  in  duplicate,  and  equilibrium  was  approached  from  two 
directions . 


Mg  ( NH4 ) 2 ( Se04 ) 2  -  Mg(  NH4 ) 2  ( S04 ) 2-H20 


Sat .  Sol . 

Wt.  % 

Solid 

Wt.  % 

v 

A 

B 

A 

8 

0  .0 

16.58 

0.0 

70  .02 

5.68 

13.32 

n-45 

59-71 

10.39 

10.39 

24.91 

47-20 

15-32 

6.93 

43-9 

29.7 

18.28 

4-57 

S7-92 

16.  87 

20.12 

2.68 

67.53 

8.30 

23-  31 

0.0 

76.21 

0.0 

A  -  Mg( NH 

4)2(Se04: 

>2 

B  =  Mg( NH 

Mg ( NH4 ) 2Se04  -  MgK2 ( Se04  >  2- H20 


Sat.  Sol. 

Wt.  % 

Solid 

Wt.  % 

A 

c 

A 

C 

23.31 

0 .0 

76.21 

0  .0 

19.01 

5.96 

67.98 

8.18 

15-07 

11 .91 

58.22 

18.15 

11.42 

17.16 

47-23 

29 .61 

9-07 

20 .50 

38.81 

38.26 

7-29 

22.97 

30.59 

46 .61 

0  .0 

32.15 

0  .0 

78.23 

)2(S04)2  C  =  MgK2(Se04)2 


MANGANESE  BORATE  MnB03  BO 

100  gms.  of  a  saturated  solution  in  furfural  contain  0.02  gms.  of  MnBO 
at  25°.  (Trimble,  1941) 


MANGANESE  ACETATE  MnlC^O^^O  CH 

100  gms.  of  a  saturated  solution  in  furfural  contain  0.02  gms. 
Mn(C2fl302)2-4H20  at  25°.  (Trimble,  1941) 

MANGANESE  CARBONATE  MnC03  '  00 

SOLUBILITY  OF  MANGANESE  CARBONATE  IN  WATER 

(Smorov,  1988) 


(The  total  pressure  of  C02  ♦  H20  was  one  atmosphere) 


Partial 

Pressure 

Gms.  Mn  per 

100  gms. 

Sat.  Sol. 

C02  in  atm. 

5° 

15° 

40° 

O 

O 

in 

0 

0 

00 

0.0005 
■  005 
•05 
.  10 

0 .0011 
.0026 
.0061 
.0078 

0 .0009 

.0022 

.0052 

.0068 

0 .0003 
.0008 
.0019 
.0025 

0.0002 

.0006 

.0014 

.0018 

0 .0001 

.0002 

.0005 

.0007 

MANGANESE 
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MANGANESE  CHLORIDE  MnCl2 

SOLUBILITY  OF  MANGANESE  CHLORIDE  IN  WATER 

(Benratb,  1941) 


Gms.  MnCl2 

t° 

per  100  gms . 

Sat.  Sol. 

-25.6 

30.5 

-2 

38.5 

58.  1 

51-4 

113 

54-5 

121 

55-0 

146 

56.7 

155 

57-9 

176 

58.6 

189 

61.3 

198 

63.7 

217 

64.5 

249 

66.9 

Add 

itional  dat 

Solid  Phase 


Ice  ♦  MnCl  -pH  0 
MnCl' 6H  0 + MnCl2 • 4H  0 
MnCl.-4H,0  ♦  MnCl, 'aH  0 
MnCl3-2H26  2 


MnCl, • 2H  0  ♦  MnCl  ' H_0 
MnCl2-H20 


Gms.  MnCl 2 
per  100  gms . 
Sat.  Sol. 


272 

2B6 

313 

321 

328 

333 

345 

350 

353 

362 

392 

430 


69.6 

71.3 

75-1 

76.5 

78.5 

79-5 

81.5 

82.  s 

83.5 
85-0 

85.5 

86.5 


Solid  Phase 


MnCl2'H20 


MnCl  'HO  ♦  MnCl2 
MnCl2 


Kurnakow  and  Woskressenskaya ,  1937. 


i2  +  NH^Cl  +  H20  at  250  is  given  by 
The  results  confirm  the  findings  of 


previous  workers  (Vol.  I,  t).  1001)  in  that  the  "compound"  2NH4CI 'MnCl2' 
2H,0  is  merely  one  salt  ratio  in  a  solid  solution  which  varies  widely  in 


composition . 


Additional  data  is  also  given  by  Greenberg  and  Walden  (1940)  who  al¬ 
lowed  the  salt  mixtures  to  come  to  equilibrium  over  varying  periods  of 
time  and  studied  the  solid  phases  with  X-rays.  Their  work  does  not  agree 
with  the  conclusion  of  Benrath  and  Schackman,  but  confirms  the  work  of 
the  other  previous  workers  (Vol.  I,  p.  1001) 

100  cc  of  a  saturated  solution  of  MnCl2  in  a  mixture  of  equal  volumes 
of  ethyl  ether  and  water,  saturated  with  HC1  at  o°,  contain  0.86  gms. 
MnCl2-  (Fischer  and  Seidel,  1941 >• 


MANGANESE  NITRATE  Mn(N03>2 

SOLUBILITY  OF  MANGANESE  NITRATE  IN  WATER 

(Bwing  and  Rasmussen,  1949) 


The  results  differ  from  those  of  Funk  (Vol.  I,  p.  1004 >  who  found 
a  hexa-  and  a  trihydrate  up  to  35°  •  The  prewnt  wwk  indicates^ 
ence  of  a  hexa-,  tetra-,  di- ,  and  monohydrates,  but  no  tnhyd.ate. 
Mn(N0,)  -6H20  and  Mn(NO  >2'4H20  are  stable  at  their  melting  points, 
data  were  obtained  by  the  freezing  point  method. 


only 

pres- 

The 
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Mn 


t° 

Gms.  Mn(N0J2  per 
100  gms  .  Sat.  Sol. 

Solid 

t° 

10.3 

52.9 

6 

34-2 

15-5 

54-8 

6 

31-3 

18.1 

56.0 

6 

31-0 

21 . 7 

57-8 

6 

29.7 

24-0 

59-8 

6 

28.4 

25-0 

61 . 1 

6 

26.5 

25.2 

62.1 

6 

(M.P) 

28.0 

25.  3 

62.4 

6 

30 .0 

25.3 

62.5 

6 

32.2 

2S-3 

62.7 

6 

34-3 

24.9 

63.8 

6 

35-2 

m29.0 

24.7 

64.0 

6  + 

4 

27.3 

64.9 

4 

36.0 

32.  3 

67.2 

4 

37.0 

34-  5 

68.4 

4 

40.1 

36.2 

89-7 

4 

(M.P. ) 

45-0 

37-1 

71-3 

4 

50.0 

37-0 

71-5 

4 

59-9 

36.8 

71.7 

4 

68.1 

36.6 

72.2 

4 

75-0 

m  = 

Metastable 

6  =  Mn(N03 

)2-6H20 

2  =  Mn(N03)2'2H20  1 


Gms.  Mn(NOj) 2  oer 
ioo  gms.  Sat.  Sol. 


Solid 


73-9 
75  •  9 
75-3 

76. 1 
76.9 

77 .2 

77- 9 

78 - 5 

79- 2 

79  .8 

80 . 3 

80.6 

80  .9 
81 .0 
81.2 

81.6 
82.1 
82.8 
83-3 


4 

4 

4 

4 

4 

4 

2 

2 

2 

2 

2 

1 

2  +  1 
1 
1 
1 
1 
1 
1 
1 


4  -  Mn(N03)2-4H20 
=  Mn(N03>2-H20 


NO 


EQUILIBRIUM  IN  THE  SYSTEM  MANGANOUS  NITRATE  -  NITRIC  ACID  -  WATER  AT  20° 

(Kwisg  and  Glick,  1940) 


In  addition  to  the  hydrates  found  in  the  system  Manganous  Nitrate  - 
Water  (6,  4,  2,  and  1),  the  comoounds  Mn  (  NO., )  2 ' 1 . 5H20  and  Mn(N03>  2-o.  5H20 
were  found  to  be  in  equilibrium  with  solutions  containing  large  amounts 
of  HN03. 


Gms . 

oer  100 

Gms. 

per 

100 

gms.  Sat.  Sol. 

_ 

Solid  Phase 

gms .  Sat. 

Sol. 

HN03 

Mn(N03)2 

hno3 

MnlN03) 

0.0 

56.9 

Mn(N0,)„*6H.,0 

10.5 

b9  -0 

2.5 

55-5 

16.2 

65.2 

5-9 

54-6 

II 

18.6 

63-7 

6-5 

7.7 

56.0 

55-7 

ll 

Mn(N0.J  '4H_0 

19.9 

62. 7 

10.2 

53-7 

**11  ^ 

24.4 

58.3 

11.4 

52.8 

II 

47.0 

37.8 

16.7 

48.8 

II 

46.9 

37-8 

26.9 

41  .8 

II 

61 .5 

24.8 

3i.9 

40.8 

II 

68.1 

19.1 

28.4 

45.7 

II 

69  .0 

18 .5 

19.4 

57.0 

II 

78.0 

11 .7 

13-3 
9  •  S 

63.6 

68.0 

II 

II 

84.1 

7-4 

5-9 

72.4 

Mn(N0_)  -2H,0 

88.6 

4-7 

8-3 

71 .0 

91-5 

96.3 

99.3 

3-5 

l .  1 

0.5 

Solid  Phase 


MnlNO,)  *2H_0 

3„  2  2 


Mn I  NO,)  • 2H_0  + 
MnINOV-i.sH.O 
Mn(NO,)  -i.sH.O 
Mn(NOp  -i.sH20 
+  Mnl NO  ) 2' HO 

MnlNOiT)  -HTO 

3..2  2 


Mn ( NO. )  • H20  ♦ 
Mn(NO  T  -IH.0 
Mn ( NO^ )  • 4H20 

O,,  ^  ^ 


II 
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MANGANESE  OXIDE  MnO 


The  following  systems  were  investigated: 


MnO  ♦  FeO 

MnO  +  Z  nO 
Si  +  2MnO 


by  X-rays  (Pettersson,  1946) 

(Jay  and  Andrews,  1944) 
at  900°  (Rigamonti,  1946) 

Si02 + 2Mn  at  1640°  ( Herasymenko,  1938) 


MANGANESE  HYDROXIDE  Mn(OH>2 


Oka,  1940  found  the  solubility  of  manganese  hydroxide  in  water  to  be 
3.1  x  10  5  moles  per  liter  by  potentiometric  titration. 

The  solubility  product  of  manganese  hydroxide  in  KC1  and  NaCl  solutions 
was  determined  by  Nasanen,  1942,  who  found  the  thermodynamic  product  to 
be  1.89  x  10  13  at  25°. 

SOLUBILITY  OF  MANGANESE  HYDROXIDE  IN  ACIDIC  AND  BASIC  SOLUTIONS  AT  250 

(Pox,  Swinehart,  and  Garrett,  1941) 

The  determinations  were  made  in  an  atmosphere  of  nitrogen.  Each  value 
is  the  average  of  a  determination  in  which  equilibrium  was  approached 
from  undersaturation  and  one  form  approached  f rom .supersaturation. 


In  NaOH 

Solutions 

In  HC1  Solutions 

doles  NaOH 

_ 

Moles  -Mn ( OH )  2 

Mole  HC1 

_ 

Moles  Mn (OH ) 2  Moles  HC1 

- *N 

Moles  Mn(OH)2 

per  1000 

per  1000  gms. 

per  iooo 

per  1000  gms.  per  1000 

per  1000  gms. 

gins.  H20 

H20  x  io5 

gms.  H20 

H20  x  io(5  gms.  H20 

H20  x  io5 

0  .0 

9-1* 

0.00150 

74.5  0.00850 

430 

i  .924 

7-5 

.00200 

102  .0120 

605 

2.880 

14-7 

.00300 

141  .0160 

805 

3-72 

24 .2 

.00500 

249  .0200 

985 

4.14 

29.2 

.00600 

298 

*  Average  of  6  determinations  (Ksp 

=  1 .6  x  10-13 1 

MANGANESE  Hydrogen  PHOSPHATE  MnHPO^ 

SOLUBILITY  OF  MANGANESE  HYDROGEN  PHOSPHATE  IN 
PHOSPHORIC  ACID  SOLUTIONS  AT  ioo° 

(Taperora  and  Isaeva,  1949) 


Gms.  per  100  gms. 

Sat.  Sol. 

Solid  Phase 

Density 

P  0 

MnO 

2  5 

0.08 

Trace 

1.1190 

MnHP04 

2.38 

0.24 

1 .1290 

18.52 

2.73 

1 .1631 

19-82 

3-13 

— 

22.43 

4.85 

1 . 1880 

28.37 

4-04 

1 . 3987 

32.95 

6.19 

36.90 

6.25 

1 .5304 

II 

39-  50 

48.  50 

7.H 

12.00 

- 

MnHPO^  ♦  Mnfl4(P04L 

36i 

Data  of  Taoerova  and  Isaeva,  1949  (Con.) 
Metastable  Equilibrium  Data 


MANGANESE 


per  100  gms .  bat.  boi. 

-O - V 

Density 

PfL 

MnO 

2  S 

4.20 

0.87 

1-2799 

4-27 

1 .26 

1 .3251 

11.04 

5. 20 

1 . 4280 

15-00 

5-40 

1 .5227 

23.81 

7-15 

“ 

26.20 

6.33 

1 . 5462 

34-70 

10. 70 

1.6157 

43-50 

13-85 

1.7877 

46.22 

13.31 

1.9725 

50.26 

9-63 

1.7575 

54.80 

8.17 

1 . 7021 

56.OO 

6.90 

1 . 6410 

Solid  Phase 


MnFlPO  •  3 FLO 

Ml  * 

II 

II 

MnHP04-3H20  +  MnHP04 

II 

II 


MnH4(P04)2-2fl30 

II 


The  solubilities  of  various  soil  phosphates  (including  manganese)  un¬ 
der  varying  conditions  were  determined  by  Fraps,  1911. 


Data  for  the  system  Mn0-P20s-H20  at  25°  are  given  by  Amadorri  (1922). 


MANGANESE  SULFIDE  MnS 

Kapustinsky  (199.0)  calculated  the  solubility  product  of  manganese  sul¬ 
fide  to  be  1.1  x  io-l5 


MANGANOUS  SULFATE  MnS04 

SOLUBILITY  OF  MANGANOUS  SULFATE  IN  WATER 

(Rohmer,  1988) 

The  results  extend  those  of  previous  authors  (Vol.  I,  p.  1006).  An 
entirely  metastable  dihydrate  was  found  in  addition  to  the  tetrahydrate 
already  reported. 


Gms.  MnSOj,  per 

lOOgms.Sat.  Sol.  Density  Solid  phase 


23- 

m26. 

m27- 

m31 

m34 

m38 

V 

m3i 

m34 

m38 

'"42 

"31 

m34 

m38 

"’42 

31 

34 

38 

42 


39-0 

1. 494 

39-4 

1 . 500 

39-7 

1.503 

40.4 

1.513 

41.0 

1 . 521 

41.7 

1-532 

42.2 

1-542 

40 .0 

1.505 

40.2 

1-507 

40.6 

1.510 

41 .0 

1-513 

39-3 

1  -499 

39. 3 

1.499 

39-2 

1.498 

39.2 

1. 497 

38.4 

1.480 

38.2 

1-475 

37-7 

1.467 

37-3 

1 . 460 

o  r  metastable 


MnSO  -5H20  ♦  MnSO„ •  FLO 
MnSO^’SH  0  ♦  MnS0*|-  2H-O 
MnS04-5H20  ♦  MnS0%H20 
MnSO  -sH-0 

Ml 

II 

II 

MnSO  •  4ILO 
% 

II 

II 

MnS0„  ’2FL0 

Ml  ^ 

II 


MnS04-H20 

II 

II 

II 


Mn 
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SOLUBILITY  IN  WATER  AND  IN  DEUTERIUM  OXIDE  ABOVE  ioo° 

(Rddy,  Machemer,  and  Menzles,  1941) 

The  estimated  accuracy  of  the  results  is  2-3%. 


t° 

Gms . 

MnS04  per 

Solid 

Gms. 

MnSOu  per 

Solid 

100 

gms .  H20 

Phase 

t° 

100 

gms .  H20 

Phase 

90 

36.4 

MnSO  ' HO 

140 

7-2 

MnSO  -HO 

100 

28 . 8 

ft 

150 

4- 15 

4  2 

II 

110 

22.2 

11 

160 

1 .96 

II 

120 

16.2 

11 

170 

0.76 

II 

130 

ll-3 

11 

Gms.  MnSO^  per 
100  gms.  D20 


99-0  214.8 

116.1  12.9 

136-1  4-48 

SOLUBILITY  OF  MANGANESE  SULFATE  IN  WATER  ABOVE  ioo° 

(Benrath,  1941) 


[Solid  Phase  MnSO^-f^O] 


t° 

Gms.  MnSO^  per  100 

t° 

Gms.  MnSO^perioo 

t8 

Gms.  MnSO^perioo 

gms .  Sat .  Sol . 

gms  .  Sat .  Sol. 

gms.  Sat.  Sol. 

107 

40 

1S5 

25 

180 

10 

132 

35 

160 

20 

188 

5 

141 

30 

170 

15 

SeO  MANGANESE  SELENATE  MnSeO^ 

SOLUBILITY  IN  WATER 

(Klein,  1940  1 

Gms.  MnSeO  oer  100 
t<5  gms .  Sat .  Sol . 

30  36.8  MnSO  'sH-O  (?) 

60  35-4  MnS0^'2H20  (?) 


Mo  MOLYBDENUM  Mo 

The  distribution  of  molybdenum  between  Fe  and  FeS  at  the  eutectic  tem¬ 
perature  of  the  system  was  studied  by  Noddack,  Noddack  and  Bohnstedt, 
1940.  The  molybdenum  was  concentrated  in  the  Fe  layer. 


0  MOLYDIC  OXIDE  Mo03 

Melting  points  in  the  system  Mo03  -  W03  are  given  by  Rieck,  1943- 
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NITROGEN 


N 


NITROGEN  Na  See  also  p.  91 

SOLUBILITY  OF  NITROGEN  IN  WATER 

(Cassato,  1904) 

Note: 

Values  for  k  in  the  equation  1  =  kP  where  1  is  the  Ostwald  solubility 
coefficient  and  P  is  the  total  pressure.  Interpolated  from  the  author’s 
data. 


Total  pressure 
Meters 

k 

Total  Pressure 
Meters 

k 

19.4 

24-9 

19.4 

24.9 

0.900 

0.01617 

0.01 498 

5.000 

0.01548 

0.01427 

1.000 

.01616 

■01493 

6.000 

.01521 

.01410 

2.000 

.01 600 

.  0 1 482 

7.000 

.01501 

.01383 

-P  CO 

o  b 
0  0 
0  0 

.0 1584 
.01 564 

.01 460 
.01444 

8.000 

.01476 

•01371 

Orcutt  and  Seevers '  1 1937)  value  for  the  solubility  of  nitrogen  in  wa¬ 
ter  at  250  is  °c=  0.0149,  while  that  of  VanSlyke  (1939)  at  230  iso. 0153. 


SOLUBILITY  OF  NITROGEN  IN  LIQUID  SULFUR  DIOXIDE 

(Dean  and  Walls,  1947) 


The  results  disagree  with  those  of  Donte  and  Ferguson  (Vol.  I,  p.  1027) 
which  showed  a  considerably  greater  solubility.  The  authors  point  out 
that  the  relatively  large  vaoor-volume  corrections  made  by  the  previous 


workers  may  have  introduced  large  errors. 

Pressure 

cc.  N2 

Pressure 

cc .  N2 

t 

01? 

Lbs .  per  sq . 

In.  <32°F,  1  Atm.) 

}„  Lbs .  per  Sq  .  In  . 

(32°F,  1  Atn 

r 

Absolute 

per  gm.  S02 

“f 

Absolute 

per  gm.  SO. 

83.0 

515 

5-0 

-25.7 

515 

2.8 

83.0 

225 

1 .8 

-25.7 

262 

1 .2 

-4.0 

253 

1  -9 

-25-7 

* 

0  .06 

1  Atm.  Partial 

Pressure 

of  Nitrogen. 

Data 

1 r  t  0 

for  the  system  N  -  SO  from  25 

0  to  40° 

at  pressures 

up  to  9000 

Kg/cm2 

are  given  by 

Tsiklis,  1947. 

A  nomograph  for  the  solubility  of  nitrogen  in  liquid  ammonia  is  given 
by  Davis,  1941.  B 


^solubility  of  nitrogen-methane  mixtures  in  liquid  ammonia  from  -20° 
to  50  up  to  560  atm.  has  been  determined  by  Bolshakov  and  Lebedeva,  1940. 

SOLUBILITY  OF  NITROGEN  IN  METHANOL 

(Krichevskil  and  Lebedeva,  1  947) 

cm3  of  nitrogen  measured  at  o°,  760  mm.  dissolved  in  ,  gm.  of  methanol. 


Pressure  Atm. 

0° 

25° 

50° 

75 

48.4 

97-8 

145 

194 

242 

280 

291 

7-7 

1S.1 

21 .9 
28.5 

8.2 

16.4 

23.2 

30.5 

37.2 

8.7 

17.4 

25. 1 

33. 1 

40 . 1 

47-4 

9-3 
18.7 
27.1 
36.0 
44-5 
51 .6 
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SOLUBILITY  OF  NITROGEN  IN  ABSOLUTE  ETHYL  ALCOHOL 

(Carlos,  1855) 

The  density  of  the  alcohol  at  20  0  was  0.792. 


0 

0 . 1263 

15 

0 . 1214 

5 

.1244 

20 

.1204 

10 

.1228 

25 

.1196 

SOLUBILITY  OF  NITROGEN  IN  ORGANIC  SOLVENTS 

(Gjaldbaek  and  Hildebrand,  1849) 

^  _  Volume  of  N2  at  Temp,  of  Expt.  760 
Volume  of  Solvent  P 


Solvent 


t° 


oc 


n  -  Perf luoroheptane 

C7fll6 

0 

0.411 

25 

•  385 

50 

.360 

Perf luoromethyl  Cyclohexane 

C7Fi  4 

25 

•  375 

Perf luorodimethyl  Cyclohexane 

C8Fi6 

25 

.328 

50 

•  317 

Cyclohexane 

C6H12 

25 

.156 

Benzene 

c6h6 

25 

.  124 

Carbon  Disulfide 

C§ 

25 

.0823 

n  -  Hexane 

^6"l4 

25 

•  239 

SOLUBILITY  OF  NITROGEN 

AND  AIR 

IN  ORGANIC  SOLVENTS 

(Kretschmer,  Nowa 

kowska,  and  Wiebe,  1  9461 

The  authors  used  a  method  similar  to  that  of  Horiuti  (Vol.  I,  p.  1025), 
and  the  results  are  in  excellent  agreement  with  those  of  Horiuti  but  dis¬ 
agree  with  those  of  Just  (also  p.  1025)-  Considerable  care  was  taken  to 
obtain  solvents  of  high  purity.  The  results  are  in  terms  of  the  Ostwald 
Solubility  Coefficient,  (ml.  gas  dissolved  in  1  ml.  of  solvent  at  1  atm. 
pressure  and  the  temperature  of  the  experiment.)  Data  for  oxygen  are 
found  on  p .  496  • 


Ostwald  Coefficient 


X 

'  % 

Air  (calc’d 

Absolute 

Ethanol 

-25 

0 . 1 280 

0.1523 

0 

•  1391 

.1615 

25 

.1489 

.1692 

50 

.1606 

.1798 

95%  Ethanol  by 

Volume  (+  H^O) 

-25 

0.0944 

0 . 1 1  37 

0 

•  1053 

.1232 

25 

.1160 

.  1326 

50 

.1290 

•  1450 

Ostwald  Coefficient 


L  ~ 

N2  Air 

(calc 

n  -  Butanol 

0 

0.1075  0 

.1296 

25 

.  1225 

•  1417 

50 

•  1358 

.1536 

Acetone 

-25 

0 . 1 340  0 

.1570 

0 

•  1554 

•  1777 

25 

.  1816 

.2031 

NITROGEN 
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Data  of  Kretschmer,  Nowakowska,  and  Wiebe,  194b  (Con.) 


Ostwald  Coefficient 


t 

N2  Air 

Methanol 

( calc 

-25 

0.143s  0 

.  1652 

0 

•  1532 

•  1733 

25 

•  1645 

.  1827 

50 

.1765 

Isopropanol 

•  1937 

0 

0.1353  0 

•  1592 

25 

■  1465 

.  1 684 

50 

.1617 

.1822 

For 

further  data  on  the 

solu- 

bility 

of  air  in  organic  sol- 

vents,  see  p. 


Ostwald 

Coefficient 

t° 

/ - 

n2 

Air  (calcld) 

Iso  -  Octane 

-25 

0.1943 

0.2367 

0 

.  2088 

.2442 

25 

.2258 

.2580 

50 

.2452 

.2762 

50%  Acetone  in  Ethanol  by  Volume 

0 

0 . 1 427 

0 . 1643 

25 

.1609 

.1816 

50 

.1829 

.2028 

)%  Iso 

-Octane  in 

Ethanol  by  Volur 

0 

0 .1785 

0.2077 

25 

•  1939 

.2208 

50 

.  2100 

•  2347 

At  770,  1  atm.  partial  pressure  of  nitrogen,  0.15  cc  <32°F.  1  atm.)  of 
nitrogen  dissolve  in  1  gm.  of  carbon  tetrachloride.  Dean  and  Walls,  1947 


SOLUBILITY  OF  NITROGEN  IN  LIQUID  METHANE  AND  PROPANE  AT  -183° 

(Vellinger  and  Pons,  19451 


The  apparatus  was  immersed  in  liquid  oxygen.  The  data  were  read  from 
curves  given  by  the  authors: 


Total 

Pressure 

mm 

cc  N2  Dissolved 

in  100  cc  of 

Total 

Pressure 

mm 

cc  N2  Dissolved  in  100  cc  < 

Methane 

Propane 

/ - ^  s. 

Methane  Propane 

150 

1 . 2 

0.7 

500 

7-9  1.7 

250 

2.5 

1 .0 

650 

14.3  2.4 

350 

4- 1 

1-3 

750 

26 

The  solid  liquid  equilibria  of  the  systems  nitrogen  -  methane  and  nitro¬ 
gen-argon  were  studied  by  Federova  I1939)  from  heat  capacity  curves. 

Liquid-Vapor  equilibrium  data  for  the  system  nitrogen  -  benzene  at  high 
pressures  is  given  by  Miller  and  Dodge,  1940. 


The  solubility  of  nitrogen  in  ethylene  at  o° 
Kg. /cm. 2  has  been  determined  by  Tsiklis,  1947a. 


and 


pressures  up  to  7000 


N 
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SOLUBILITY  OF  NITROGEN  IN  OILS 


ml.  N2  ( 0 0 , 

760  mm.)  per  100  ml. 

of  Oil 

21 .5“ 

22* 

32“  37” 

40” 

6o* 

Olive  Oil  6.44*5* 

Corn  Oil 

Paraffin  Oil 

Butter  Oil 

Cottonseed  Oil 

Lard 

5. 2* 1  * 

6 . 3* 2  * 

6. 7*2X3* 
6 . 3 1 2  * 

7U) 

8~9l6> 

6.2*6* 

6.6*6* 

7~9J6> 

(1)  Vernon,  1907 

(3)  Behnke  and  Yarbrough,  1938 

(5)  Van  Slyke,  1939 

(2)  Vibrans,  1935 

(4)  Nasini  and  Coraldi,  1932 

(6)  Schaffer  and  Haller,  1943 

SOLUBILITY 

OF  NITROGEN 

IN  POLY  STYRENE  AT  170° 

(Newitt  and 

Weale,  1  948  ) 

P  (atm.)  of  H2  287 

282. 5 

232  187 

182 

118 

cc  of  H2  (at  o°, 

1  atm. )  per  gm. 

of  Poly  Styrene  7.77 

7.93 

6.15  5-57 

5.02 

2.95 

SOLUBILITY  OF  NITROGEN  IN  RUBBER 

(Carpenter,  1947) 

Composition  of  sample,  parts  by  weight:  Smoked  Sheet  Rubber  100,  Sul¬ 
fur  2.5,  ZnO  3.0,  Stearic  Acid  1.0,  Mercapto  Benzthiazole  0.5.  Agrite 
White  0.5.  A  vulcanized  cylindrical  piece  was  used  and  the  adsorption 
was  carried  out  in  the  dark.  Diffusion  rates  were  also  measured.  The 
results  differed  by  as  much  as  10%  depending  on  the  method  of  calculation. 


Gms.  N2  per 

cc  N„(o°,  760mm) 

Gms .  N2  pe  r 

cc  N2(o 

°,  760mm) 

t° 

cc  Rubber 

per  100  cc 

t° 

cc  Rubber 

per 

100  cc 

per  Atm. 

Rubber  per  Atm. 

per  Atm. 

Rubber 

per  Atm. 

21 

4.4  *3- 

5>* 

35 

6.1  X  10"S 

- 

25 

25-  3 

5.6  x  io”5 

4.6  1 3 . 

5*b 

40 

45 

6. 4  x  io"5 
6.2  x io“5 

- 

30 

5.9  x  10”5 

- 

50 

6.4  x  10  5 

aVenable  and  Fuwa,  1922  bBarrer,  1941 


The  solubility  of  nitrogen  in  blood  at  230  was  determined  by  Conant  and 
Scott,  1926. 


Data  for  the  absorption  of  nitrogen  in  solutions  of  oTganic  dyes  are 
given  by  Weigert,  1910. 

Data  for  the  solubility  of  nitrogen  in  iron  are  given  by  Eisenhutu  and 
Kaupp  (1930),  Hayasi  (1940),  and  Krichevskn  and  Khazanova  ( 1947  - 
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N 


hydrazine  n2h4 


H 


freezing  points  in  the  system  hydrazine -water 

(Mohr  and  Andrieth,  19491 


The  solutions  were  handled  in  an  atmosphere  of  n jtrog*“  °rde^0re_ 
n revent  oxidation  or  adsorption  of  carbon  dioxide  from  the  air.  The  re 
suits  are  not  in  good  agreement  with  those  of  Semishin,  193 
N  S  although  ?hl  general  nature  of  the  system  is  the  same  Semishin's 
curves  are  disolaced  in  the  direction  of  higher  N  H2  content.  The  data 
below  were  selected  from  the  many  determinations  listed  by  the  authors. 


Gms.  N  H  per  100  Freezing 
gms .  Sat.  Sol.  Point 


Solid 


Gms.  N  L  per  100  Freezing 
gms.  Sat.  Sol.  Point 


Solid 


5-40 

-3.80° 

Ice 

11-9 

-9.80° 

II 

14-3 

-12.7° 

II 

19  .0 

24*  1 

-20. 4° 
-30.8° 

II 

27-5 

-41 . 6° 

II 

29 . 6 

-46.3° 

II 

35-6 

-65-9° 

II 

45-0 

-75-8° 

1 : 1 

49-3 

-61.7° 

1 : 1 

59-9 

-52.6° 

11 

64-0 

-51.7° 

1:1* 

66.5 

-52. 2° 

1 : 1 

69 

-54°  1 

:i+N2H 

72 . 6 

-40. 2° 

N2H4 

81 .0 

-20.4° 

II 

90.1 

-8.70° 

II 

100 .0 

+2.0° 

II 

'Melting  point  of  N2H4’H20.  Semishin's  melting  point  is  -46.8°. 


SOLUBILITY  OF  UREA  IN  HYDRAZINE  AND  VICE  VERSA 

(Semis  h  In,  1  9391 


t° 

Mole  %  CO(NH2! 
in  Sat .  Sol . 

2  Solid  Phase 

t° 

Mole  %  CO(NH2)2 
in  Sat .  Sol . 

Solid  Phase 

+  1. 

7 

0.0 

N2H4 

-24.  0 

34-29 

CO(NH2)2 

-1 . 

0 

3-5 

II 

+11.4 

39-73 

II 

-3- 

4 

7.11 

II 

32.0 

44-39 

II 

-6. 

2 

10.48 

II 

43-3 

48.02 

II 

-8. 

9 

13.55 

II 

55-7 

51-19 

II 

-12. 

,6 

16.42 

II 

72.O 

55-  30 

II 

-16. 

.  2 

19.14 

II 

80. 4 

58.76 

II 

-25. 

•  4 

29.00 

II 

89.8 

65.40 

II 

-29 

•  4 

31-45 

II 

94-0 

69.15 

II 

-32 

•9 

33-7 

N2H4+C01NH2)2 

100.0 

73.66 

II 

104.8 

78.27 

II 

126.1 

94.92 

II 

132.7 

100 .0 

II 

t° 

+  1.7 
-8.8 
-n.i 
-14-  3 
-19-5 
-24.8 
-19.3 
-11.2 
+0 . 4 


MELTING  POINTS  IN  THE  SYSTEM  HYDRAZINE  -  PHENOL 


(Semishin,  1  989a) 


Sat.  Sol. 

Mole  %  C6Hs0H  Solid  Phase  +° 


Sat .  Sol. 

Mole  %  C6Hs0H  Solld  Phase 


0 .0 

A 

11 .8 

11.02 

A 

22.0 

13.05 

A 

30 .2 

16.12 

A 

40 .0 

19.78 

A 

46. 6 

22. 0 

A  +  1:2 

52.6 

22.86 

1 : 2 

57.6 

25.91 

II 

60 . 1 

30.00 

II 

62.8 

34-  58 
39-73 
43-  S7 

48.14 
51 .07 
54.63 

57.58 
60 . 54 
64.89 


1 : 2 


N 
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Data  of  Semishin,  1939a  (Con.) 


H 


0  Sa  t .  Sol  * 

Mole  %  C6Hs0H  Solid  Phase 

63*  5  66.67  1  ‘.2 

63.2  68.22  " 

62.4  71.83  " 

60.8  74-53  " 

58.4  76.40  " 

54-0  78.94  " 

50.0  81.15  " 


t° 

Sat.  Sol. 
Mole  %  CgH^OH 

Solid  Phase 

45.6 

82.98 

1 : 2 

37.0 

85.74 

II 

30.0 

87-48 

II 

24.4 

89.3 

1:2  +  B 

30.3 

87.48 

B 

35.7 

96.21 

B 

40.8 

100.0 

B 

A  =  N2H2 


b  =  c6h5oh  1:2  =  n2h2-2c6hsoh 

Melting  points  have  been  determined  for  the  following: 


•^2^4  “*■  Thymol,  +•  Acetamide,  +  Diphenylamine ,  Acetic  Acid,  Butyric 
Acid,  Valeric  Acid,  Benzoic  Acid,  Salicylic  Acid,  Laurie  Acid  (in  part), 
Palmitic  Acid  l  in  part).  Semishin,  1943 


—The  viscosities  and  specific  gravities  in  the  system  N2H  +  Acetic  Acid 
were  determined  at  o°,  250,  50°,  and  750.  -  Semishin,  1945. 


H  NO  HYDRAZINE  NITRATE  N^-HNCL 

Melting  point  diagrams  for  the  systems  of  hydrazine  nitrate  with  the 
following  salts  have  been  determined  by  Barlot  and  Marsaule,  1948: 

KN03,  CsN03,  RbN03,  NaN03 ,  LiN03 ,  NH4N03. 


H.SO  HYDRAZ  I NE  SULFATE  N2H4-H2S04 

Correction  to  Volume  I:  p.  1030  "Hydrazine  Sulfates" 


The  reference  is  Z.  anorg  Chem.  5i_9i  (1916) 
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SOLUBILITY  OF  HYDRAZINE  SULFATE  IN  WATER  ABOVE  ioo° 

(Beoratb,  19421 


Gms .  N2H^’H2SOtj 

Gms.  N2Hlt-H2SOil 

Gms.  N2H4-H2S0 

t° 

per  100  gms . 

Sa t .  Sol. 

t° 

per  100  gms . 

Sat.  Sol. 

t° 

per  100  gms . 
Sat.  Sol. 

99 

108 

19 

20 

193 

152 

35 

90 

186 

198 

55 

60 

118 

25 

163 

95 

208 

65 

129 

30 

179 

50 

216 

70 

AM, -IONIA 

nh3 

Henry's  law  constants  for  the  system  NH^  -  H  0  at  ioo°  for  solntions 
containing  up  to  1.5  gms .  NH^  per  liter  by  Calingaert  and  Huggins,  1923. 

A  very  careful  determination  of  the  conductivity  and  vapor  pressure  of 
solutions  of  ammonia  in  water  at  o° ,  io°,  180  ,  and  25°  was  made  by  Morgan 
and  Maas,  1931 • 


SOLUBILITY  OF  AMMONIA  IN  ALCOHOLS 

(H&tem,  19491 

The  densities  of  unsaturated  solutions  were  determined  at  each  temper¬ 
ature  . 

Methyl  Ethyl  n  -  Propyl  Isopropyl 

t0  Alcohol  Alcohol  Alcohol  Alcohol 


-  Moles  NH3  per  liter  - 


0 

13-65 

8.65 

7-07 

6 

10 

10-85 

6.62 

5-3 

9-55 

IS 

9.66 

5.69 

9-65 

9-05 

20 

8.42 

5.02 

9-15 

3.98 

25 

7-30 

9-32 

3-62 

2.98 

30 

6.19 

3-79 

3-25 

2.52 

35 

5-39 

3-30 

2.39 

2.25 

90 

4  -  60 

Melting  points 

in  the  system  ammonia 

-acetamide  indicate 

the  presence 

'  a  1:1  compound 

.  ISisler, 

Davidson , 

Stoenner,  and  Lyon, 

1999*  • 

AMMONIUM  BR0MI0E  NH^Br 

Correction  to  Volume  I,  p.  1054  "Solubility  of  Ammonia  Polyhalides  in 

HO  and  CC1„" 

4  q. 

The  authors  state  the  units  of  the  second  column  to  be  "Gram-Atoms  of 
Halogen  per  liter"  instead  of  "Gm.  mols .  of  Cmod."  as  written.  The  com¬ 
pounds  as  such  were  insoluble  in  CGI  and  the  units  refer  to  the  concen¬ 
tration  of  IBr  in  CCl^  formed  by  their  dissociation. 
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Nfl 


4 


Br 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  BROMIDE  - 
AMMONIUM  CHLORIDE  -  WATBR  AT  2S0 


Moles 

per  mole  of 

(Platt  and 

Bnrkhardt,  1944) 

Moles  oer  mole  of 

Dissolved  Salts 

_ _ _ - 

Mole  % 
NH  Br 

Dissolved 

Salts 

Mole  % 
NH4Br 
in  Solid 

NH^Br 

h2o 

in  Solid 

X - 

NH^Br 

- N. 

h2o 

0 .0 

7.47 

0 .0 

54.3 

5.91 

52.7 

16.2 

6.92 

3-8 

59.8 

5.95 

72.0 

24.9 

6 . 64 

6.2 

63.0 

5*94 

75.6 

34-5 

6. 38 

11.0 

78.2 

6.30 

90.7 

42.3 

48.3 

6.12 

5.89 

17.2 

33-2 

100.0 

6.92 

100.0 

100  grams  of  a  saturated  solution  of  ammonium  bromide  in  liquid  SO 
contain  0.052  gms  .  NR^Br  at  25°.  (Shatenstein  and  Viktorov,  1937 1 .  2 

SOLUBILITY  OF  AMMONIUM  BROMIDE  IN  ALCOHOLS 

(Bedwell,  1(48) 


t° 

Methyl  Alcohol 

Ethyl  Alcohol 

n  -  Propyl  Alcohol 

0 

10 . 62 

2.968 

0.9082 

10 

11-53 

3-1-54 

1 .033 

20 

12.33 

3.356 

1 .158 

30 

13.09 

3.583 

1 .269 

40 

14*07 

4.260 

1.357 

50 

1 4.88 

4.412 

1.397 

60 

I  S*  63 

4-552 

1.476 

70 

- 

4.709 

1 .501 

80 

- 

- 

1  -576 

90 

- 

- 

1 . 613 

The  conductivities  in  the  system  Al^Br^  -  NH^Br  -  Nitrobenzene  at  vari¬ 
ous  temperatures  were  determined  by  Bigich,  1949. 


CH  AMMONIUM  ACETATE 


nh4c2h3o2 


MELTING  POINTS  IN  THE  SYSTEM  AMMONIA  -ACETIC  ACID 


(Davidson,  Si3ler,  and  Stoenner,  1  944) 


50.1 

66.0 

66.  s 

67.0 
69 .0 
73-5 
7Q.5 
96.5 

100.5 

106.5 
112.0 
114.0 
US-5 
117.0 

H7.0 

117.0 


Mole  % 

nh3 

23.7 
26.3 
30.2 
31-3 

32.6 
34-0 

34- 9 

35- 9 
39  .6 

40.8 

43-3 

45.6 

40.0 
50.0 
51 .0 

51 .6 


Solid 

Phase 


A 

A 

A 

A 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 


A  =  NH3-2HC2H302 
D  =  2NH3-HC2H302 


«  B 


119.0 

120.0 

119.5 

H9-5 
119  .5 
110  .0 
11  6 .4 
113.0 
109. 

104' 
100. 

II: 

81 
8.0 
5 

40  .0 


.5 

.5 

.0 

.0 

.0 

.0 

.0 


Mole  i 

nh3 

53- 1 

54- 5 

55.2 

flio 

59-0 

61  .4 
63.9 
66.0 

67.8 

69.2 
71  .2 

71.9 

72.2 
72.7 

73.2 

73- 7 

74- 2 


B  =  NH3-HC2H302 
E  =  9NH3-HC2H302 


Solid 

Phase 


C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

c 

c 

c 

c 

c 

c 


6.S 

4-5 
3.0 
-1 .0 
-3.0 
-7.0 
-9 .0 
-20.5 
-29.5 

-35-5 
-34.0 
-34*5 
-40.5 
-61  .5 
-64.0 
-77.5 
-78.5 
-77.5 


Mole  1 

nh3 

74-4 

75.7 

76.2 
78.O 

78.6 

80.2 

8l  .2 

84.6 

I5:i 

89.6 

90.9 

92.6 

97.6 
98.0 

98.9 

99.3 
100.0 


Solid 

Phase 

D 

D 

D 

D 

D 

D 

D 

D 

D 

E 

E 

E 

B 

E 

E 

E 

F 

f 


C  =  5NH3-4HC2H302 
F  =  NH, 
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AMMONIUM  LACTATE  NH^Cf^CHOHOOO] 

FREEZING  POINTS  OF  AMMONIUM  LACTATE  SOLUTIONS 

(Dietz,  Degering,  and  Schopmeyer,  19411 


oer 
Sat . 

100 

Sol. 

Density  2S 

Freezing  Point  t° 

5 

1 .0092 

-1 .9 

10 

1 .0218 

-3.30 

20 

1.0461 

-7.6 

30 

1 .0703 

-14.8 

40 

1.0954 

-21.1 

60 

1 .1394 

-51 .8 

NH 


4 


CH 


Data  are  also  given  for  the  viscosities,  densities,  refractive  indices, 
boiling  points,  and  surface  tensions  of  unsaturated  solutions  at  25°. 


AMMONIUM  HYDROGEN  TARTARATE  NH^C^Og  CH 

SOLUBILITY  OF  AMMONIUM  ACID  TARTRATE  IN  UREA  AND  DIOXANE  SOLUTIONS 

(Pedersen,  1941) 


17.85° 


l8.00° 


Moles  Urea  per 
liter  of  Solvent 

0.0 
0 .250 
.500 
•  750 
1.000 


Moles  NH  HC4H  0$ 
per  liter  Sat?  Sol. 

0.1494 

•  1527 

•  1558 
•1590 

•  1621 


Moles  Dioxaneper 
liter  of  Solvent 

0.0 
0.250 
.500 
•  750 


Moles  NH  HC4H  0$ 
per  liter  Sat.  Sol. 

0 .1499 

•  1403 
.1  310 
.1223 


AMMONIUM  2,  4DINITR0  PHENATE  [C6H3(0HKN0a)  JNH^ 

AMMONIUM  2,  4  D  IN  ITRO  CRESYLATE  [C6H2<OH)  (CH  M  N02»2]NH4  See  note  p.  66 
Between  0.25  and  0.5  gms .  NH  D.N.P.  dissolve  in  100  gms.sat.sol  at  40 

0 . 8  "  1 . 0  "  "  “  11  11  n  11  n  "  1  c 0 

0.5  "  1.0  "  nh4  d.n.c.  "  ••  »  t.  ..  H  „15o 

(Pastac  and  Lecrivain,  1948) 


AMMONIUM  FERRO  CYANIDE  t NH^ ) ^Fe ( CN ) 6 


CN 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  CHLORIDE  -  AMMONIUM  FERROCYANIDE  -  WATER 

(Irving  and  Cherry,  1941) 


Gms.  per  100  gms.  Sat.  Sol. 


NH4C1  (NH4)4Fe(CN>6 


13.6 

8.7 

7.0 

28.3 


9.7 

18.9 

21 .9 
0.0 


Solid  Phase 

aNH4Cl-(NH4l4Fe(CN)6 


nh4ci 


25.1 


AMMONIUM 


37a 


NH 


4 


C'N 


Data  of  Irving  and  Cherry,  1941  (Con.) 


Gms.penoo  gms .  Sat.  Sol. 

t°  . - ^ - s 

NH^Cl  (NH4l4Fe(CN)6 


25.1  28.0  0.3 

27-8  0.4 

27.3  1.2 

27.3  1.0 

25.3  2.3 

17.1  10.3 

14.7  14*0 

8.5  24-7 

6.2  30.0 

3.7  36.7 

0.8  44.6 

0.6  53.8 

1.0  53-6 

0.3  51.7 

0.0  51-3 

40.05  31.6  0.0 

29.9  0.8 

29.6  1.3 

28.4  1.8 

28.4  1.6 

24*3  4.5 

23.6  5.2 

15. 9  13.9 

9.5  25.2 

3-7  41.2 

1.0  54-6 

1.1  53-3 

1.0  64.6 

0.6  54.1 

0.9  54.9 

0.0  54.7 


Solid  Phase 

nh4ci 

NH4C1*+  2NH4Cl,'(NH4l4Fe(CN)6 
2NH4Cl-(NH4l4Fe(CN)6 

II 
II 

II 
II 
II 
II 

2NH4Cl-(NH4)4Fe(CN)6  +  ( NH4 ) 4Fq ( CN ) 6 

(NH  )  Fe(CN)6 
**  **11 

NH4C1 

II 

II 

NH4C1  +  2NH4Cl-(NH4)4Fe(CN)6 
2NHt.Cl-lNH4)4FelCN)6 

II 

II 

II 

It 

2NH4ClMNH4)4Fe(CNl6  +  l  NH4»  4Fe(CN  )6 
(NH4)4Fe(CN)6 


CNS  AMMONIUM  THIOCYANATE  NH4CNS 

THE  SYSTEM  AMMONIUM  THIOCYANATE  -  PHENOL  -  WATER 

(Herclln,  19401 

The  system  was  studied  at  20°,  30°  ,  40°,  and  50°  and  contains  an  lmmis- 
cibility  gap  between  the  solutions  of  ammonium  thiocyanate  rich  m  water 
and  those  rich  in  phenol.  The  two  liquids  become  more  miscible  as  the 
temperature  is  increased,  and  at  50°  there  is  only  one  liquid  phase  in 
the  system.  The  separate  smaller  miscibility  gaps  remain,  instead  of  the 
one  large  gap  at  lower  temperatures.  The  author  gives  data  for  the  co. 
position  of  solutions  which  are  in  equilibrium  with  a  second  Jayer, 

but  does  not  indicate  which  phases  are  coexistent.  The  y 

of  NH  CNS  in  each  layer  is  given  below.  [These  are  the  compos 
the  liquid  phases  which  are  in  equilibrium  with  each  other,  and  with  ex 

cess  solid  NH4CNS[]. 
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AMMON  I UM 


NH, 


20 

30 

40 

50 


Water-Rich 

Layer  Wt .  % 

Phenol-Rich  Layer  Wt. 
_ 

:WH 

nh4cns 

C6HsOH 

NH4CNS 

4.0 

6i  .o 

77.0 

11.4 

4-0 

64-5 

77.3 

12  .5 

3-o 

69.7 

77.7 

13-0 

2.1 

73-5 

77.6 

M 

• 

O 

AMMONIUM  CARBONATE  ( NH^  >2C03 

SOLUBILITY  OF  AMMONIUM  CARBONATE  IN  AMMONIA  SOLUTIONS 

(Guyer,  Biller,  and  Orelli,  1940  ) 

The  results  are  reported  in  the  form  of  diagrams  only,  and  the  follow¬ 
ing  data  were  read  from  the  curves: 


CO 


%  nh3 

in  J 

Solvent 

Gms . 

(NH4)2C03  per 

100  gms. 

Solvent 

O 

O 

CO 

1 

O 

O 

rm 

1 

0° 

'0 

O 

<N 

10 

- 

9 

22 

29.5 

20 

1 

3 

15 

23 

30 

1 

1.5 

10 

13.5 

40 

1 

1-5 

7-5 

9 

60 

1 

l  -5 

6.5 

8 

70 

1 

1.5 

7.5 

3-5 

80 

1 

1-5 

7 

0.5 

90 

1 

1.5 

4 

- 

too  grams  of  a  saturated  solution  of  ammonium  carbonate  in  furfural 
contain  1.7  gms .  I NH^I 2C03 • H20  at  25°.  (Trimble,  1941). 


AMMONIUM  BICARBONATE  NHt)HC03 


HCO 


SOLUBILITY  OF  AMMONIUM  BICARBONATE  IN  AMMONIA  SOLUTIONS 
AT  ONE  ATMOSPHERE  PRESSURE 

(Goyer  and  Piechowlcn,  19441 


Gms  .  per  100  gms  .  Sat.  Sol 

t°  . - . 


NH4HC03 

NH3 

20 

17.4 

0.26 

25 

19  .2 

-57 

30 

21  .6 

.96 

35 

24.4 

l  -55 

Gms  .  per  100  gms  .  Sat .  Sol 

t  O  _ _ 

x  \ 


nh4hco3 

NH3 

40 

28.0 

2.27 

45 

32.2 

3-29 

50 

36.8 

4.48 

Further  data  in  the  system  NH  -  CO  - 
including  solubility  data  for  NH  CO 
Data  for  the  system  NH„HCO.  +  (nS  )2S0 
and  Piechowicz,  i945.  4  3  * 2 


-  H20  are  also  given  by  the  authors, 
2,  (NH4l2C03  and  other  salts. 

4  *  ^3  +  ^2^  *s  ?iven  by  Guyer 


**  s.ol"bilitl'  o'  i»  water  saturated  with  CO,  from 

30  to  ,0  and  fro.  10  to  n  atS.  pressure  is  given  Py  Utida,  ,?,0 . 
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HCO 


2NH4HC03 


EQUILIBRIUM  IN  THE  SYSTEM 
+  Na2S04^=^2NaHC0  +  INH  »  SO  AT  32.5 

(Belopolski  and  Urnssov,  1  985) 


Gms.  per  100  gms.  Sat.  Sol. 


Na2S04 

(NH4,2C03 

<nh4)2so4 

Solid  Phase 

33.62 

0.0 

0 .0 

Na.SO 

32 . 64 

1  .81 

0.0 

2  4 

11  ^ 

31 .70 

3.52 

0.0 

11 

30.53 

5.19 

0.0 

11 

29.80 

7.15 

0.0 

11 

28.00 

10 . 44 

0.0 

11 

25.90 

14.80 

0.0 

11 

24.57 

18.54 

0.0 

11 

24.16 

19.21 

0.10 

Na  SO  +  NaHCO 

23.26 

19  .94 

1  -13 

2  4  „ 

22.60 

21.25 

1 .03 

II 

21 . 41 

23.80 

1 .45 

II 

EQUILIBRIUM  IN°  THE  SYSTEM  AMMONIUM  BICARBONATE  -  AMMONIUM  SULFATE  -  WATER 

0  —  (Belopolski,  Shpnnt,  and  Serebrenikova,  1984) 

7°  ~  (Belopolski  and  Shpnnt,  1985) 

“5°  ~  (Belopolski  and  Shpnnt,  1935a) 


Gms .  per 

100  gms. 

Solid 

Gms.  per  100  gms. 

Solid 

Sat . 

Sol. 

Density 

Phase 

Sat.  Sol. 

Densi ty 

Phase 

/ - - - ^ - - v 

(NH4)2so4 

NH4I1C03 

(NH4)2s°4  nh4hco3 

Results 

at  o° 

Results 

at  70 

41.26 

0.28 

A 

42.0  0.0 

_ 

A 

39.93 

0.65 

A 

39.27  2.58 

- 

A  +  B 

39.49 

0.56 

1.234 

A 

30.91  '  3*73 

- 

B 

39-05 

1 . 36 

A 

23.58  5.26 

- 

B 

39.30 

1 .23 

A 

13.09  7.74 

- 

B 

38.38 

2.37 

1.228 

A  +  B 

0.0  13*65 

- 

B 

36.96 

2.19 

B 

33-62 

2 . 68 

1 .205 

B 

Results 

at  -50 

29.19 

3.24  1 

B 

24.0 

4.25 

1.153 

B 

15.00 

Ice 

18.15 

5.22 

B 

40.80 

- 

A 

13.31 

6.16 

1 .160 

B 

38.22  1.72 

1 .214 

A  +  B 

11 .39 

6.85 

B 

29.41  2.73 

t  - 

B 

8.21 

7.76 

1 .071 

B 

17.93  4-34 

B 

6.01 

8.29 

B 

9.86  5.36 

- 

B 

3.01  6.51 

1 .041 

B  +  Ice 

A  = 

(nh4)2so4 

B  =  NH4HC03 

Equilibrium  data  in  the  quaternary  system  NaCl  -  NH4HC03  -  H20  were  de¬ 
termined  at  30°  (io  and  40  atm.),  40°  (10,  20,  40,  60  atm.),  so0  (40  and 
60  atm.),  6o°  I40  and  60  atm.),  and  70°  (40,  60,  70  atm.)  by  Utida,  1940. 
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AMMONIUM 


AMMONIUM  CARBAMATE  NH4C02NH2 

EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  CARBAMATE  - 
AMMONIUM  SULFATE  -  AMMONIA  -  WATER 

(Scbotze  and  Piechowicz,  1948) 


Moles  per  1000  moles  of  Water 


t° 

✓ - 

- - 

- ^ 

Solid  Phase 

NH4C02NH2 

(NH4)2S04 

nh3 

20 

234 

- 

400 

nhuco2nh 

NH  C02NH^  +  (Nf? 
(Nfl  )2S0  “ 
NHuC02NH2 
NH  m  NH2  +  (NH 
(Nfl  iso14 
NH  CG2NH2 
nh  m  nh2  +  (NHu 

(NV2S0U 

230 

29 

400 

- 

15.3 

498 

30 

283 

- 

285 

279 

35 

41-3 

285 

331 

40 

331 

- 

187 

325 

40 

64.0 

187 

21  4 

50 

382 

- 

100 

nhuco2nh2 

60. 

375 

45 

83.8 

100.7 

100 

138 

88 

NHJXLNH*  +2(NHu 

"<,CS0, 

70 

- 

114.6 

54 

M 

80 

- 

125-7 

33 

II 

AMMONIUM  OXALATE  (NH  >^C20 


SOLUBILITY  OF  AMMONIUM  OXALATE  ABOVE  ioo° 

(Ben  rath,  1  942) 


Gms 


(NH4) 
ioo  gms . 


per 

Sol. 


114 

130 

144 

1-57 

171 

186 

195 

30 

35 

40 

45 

SO 

55 

60 

AMMONIUM  CHLORIDE  NH^Cl 


Additional  data  on  the  solubility  of  NH  Cl 
1946  agree  excellently  with  those  of  previous 


in  water  given  by  Polosin, 
workers  (Vol.  I,  p.  1078). 


SOLUBILITY  OF  AMMONIUM  CHLORIDE  IN  AQUEOUS  AMMONIA  SOLUTIONS 

I*  leiandrov,  1941) 


Gms .  NH  per 
100  gmsf  H20 

in  Sat.  Sol. 


0 

10 

20 

25 

30 

40 


~ 

25-9 

29.6 

33.0 

24.5 

27.9 

32.0 

36.0 

28.1 

31  .6 

35.9 

39.8 

30.4 

33-9 

38.6 

42.0 

32.6 

36.5 

41 .0 

44.5 

38.0 

41  .9 

46.5 

50.7 

37-4 

41 .5 

45.8 

50.4 

40 .0 

44.1 

48.3 

53-2 

43.7 

47.8 

S2.4 

57-2 

45.5 

50  .2 

55.0 

- 

48 .4 

53.0 

58.2 

55.6 

60 .8 

66.5 

- 

100  gms.  of  a  solution  saturated  witl 
UlnS  35-59  gms.  NH4Cl,19.l6  gnis  .  NH_^ 


both  NH3  and  NH  Cl  at  35' 
(Hill  and  Loncks,  1937). 


AMMONIUM 


NH 
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SOLUBILITY  OF  AMMONIUM  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS 

(Morozov  and  Ds  ta  vs  b  i  kova,  1  944,  1946) 

The  data  were  read  from  curves  drawn  by  the  authors. 


Gins  .  HC1  per 
100  gms. 

/ - - 

Gms . 

nh4ci 

per  100  gms  . 

Sat.  Sol. 

Sat.  Sol. 

0° 

25° 

50° 

80  0 

S 

100° 

5 

16 

20 

26.5 

31-5 

36 

10 

1 1 

14 

20.5 

25 

31 

IS 

7-5 

10.5 

14-5 

21 

25 

20 

5.5 

7.5 

11 

16.5 

21 .35* 

27.5 

~ 

- 

11.52* 

30 

3 

4*5 

7 

35 

- 

- 

6.28* 

39.5 

4-34* 

43- 5 

3-0* 

*  Indicates 

t  he  gms . 

NH  Cl 

in  a  solution  saturated  with  NH..C1 

and  H( 

as  given  by  the  authors 

.  4A11 

other 

figures  were 

read  from  the 

curves 

drawn  by  the 

authors . 

SOLUBILITY  OF  AMMONIUM  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  o° 

(Seidel  and  Fischer,  1941) 


Gtb.  per  100  gms.  Sat.  Sol. 

, - 

Gms .  per  100  gms 

.  Sat.  Sol. 

Gtb.  per  100  Gus 

.  Sat.  Sol 

-s 

x - 

HC1 

nh4ci 

HC1 

NH4C1 

HC1 

NH4C1 

0 

22.9 

27.3 

2.21 

37-3 

2.32 

13-2 

8.02 

32.3 

2  .00 

39-7 

2.55 

16  .9 

5.37 

33*8 

2.01 

42.4 

3.15 

20 . 7 

3.61 

36.8 

2.24 

44-8 

4-17 

23.0 

2.81 

Data  for 

the  solubility 

of  NH  Cl  in  water  saturated  with 

C02 

from  30 0 

to  7o°  and 

from  10  to  70 

atm.  pressure 

is  given 

by  Utida , 

1940. 

Data  for  the  reciprocal  system  2NH  Cl  +  H2SOy^=^  (NH^SO^  +  2HCI  in 
water  at  25°  is  given  by  Blumberg  ana  Zdanovskii,  1939. 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  CHLORIDE  -  AMMONIUM  IODIDE  -  WATER  AT  25° 

(Zhdanov,  19471 


Gms .  per  100 
gms.  Sat.  Sol. 

Solid 

Phase 

Gms .  per  100 
gms .  Sat .  Sol . 

Solid 

Phase 

Gms.  per  100 
gms  .  Sat .  Sol . 

Solid 

Phase 

NH4I 

nh4ci 

NH4I 

NH4C1 

NH4I 

NH4C1 

0 .0 

28.20 

C 

24.82 

17.88 

C 

37.65 

13.42 

C 

3.88 

26.25 

C 

25.56 

17.46 

C 

39.68 

12.84 

C 

6.31 

25.29 

C 

28.14 

16.51 

C 

40.21 

12 .71 

C 

7.93 

24.58 

C 

29.91 

16.10 

C 

44.  68 

10.98 

C 

10.60 

23.85 

C 

31.14 

15.39 

C 

47.83 

9.75 

C 

14. 41 

22.22 

C 

33.85 

14.76 

C 

51.07 

8.66 

C 

17.11 

20.84 

C 

34-52 

14.35 

C 

54-43 

7.74 

C  +  I 

18.94 

20. 52 

C 

36.55 

13.42 

C 

54.93 

7-53 

C  +  I 

22.37 

19.06 

C 

37.25 

13.36 

C 

56.10 

7.30 

C  +  I 

63.86 

0.0 

I 

C  =  NH, 

*C1 

I 

=  nh4i 
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EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  CHLORIDE  -  AMMONIUM  NITRATE  -  WATBR 

(Pavlov,  Bolovich,  and  Bergman,  194S) 


Gms . 
gms. 

per  100 
Sat.  Sol. 

Solid 

Phase 

Gms . 
gms . 

per  100 
Sat.  Sol 

Solid 
.  Phase 

Gms .  pe  r  100 
gms.  Sat.  Sol. 

. _ _ _ - 

Solid 

Phase 

y’ 

v 

^ - 

NH4C1 

NH  N(L 
4  3 

NH4C1 

NH4N0 

3 

NH^Cl 

NH4NC3 

Results  at 

-20° 

Results  at 

-15° 

Results  at  - 

10° 

14.4 

16.4 

Cl  +  Ice 

18.9 

0 

Ice 

13*8 

0 

Ice 

11.2 

23.6 

Ice 

13*8 

8  .4 

II 

8.2 

9.2 

II 

7.6 

31 .6 

II 

12.2 

12 

II 

6.6 

13 

6.2 

34-4 

N  +  Ice 

16.6 

10 

II 

4 

16.2 

II 

10.2 

30.6 

N 

6 

25 

II 

0 

26.2 

II 

11.2 

29-6 

Cl  +  N 

2.2 

33-4 

II 

0 

48.5 

N 

13 

21  .2 

Cl 

0 

38.6 

II 

10.4 

48.8 

N  +  Cl 

11 . 4 

35-6 

Cl 

Results  at 

0° 

Results  at 

10° 

12.8 

29.8 

II 

14.2 

22.8 

II 

23 

0 

Cl 

25.2 

0 

Cl 

16.2 

1.5.8 

II 

20.4 

8 

It 

23.6 

7.8 

II 

17 

11.4 

II 

19.4 

1 1 .2 

II 

21 .4 

10.8 

II 

18.4 

8 

II 

18.2 

15.4 

ll 

18.2 

15-4 

II 

19 

0 

II 

16.2 

22. 2 

II 

16 

22. 4 

II 

14 

29.4 

It 

14.2 

29.4 

II 

Results  at  - 

5° 

12.6 

35 

II 

12.6 

35 

II 

10.4 

38.4 

Cl  +  N 

ll 

45 

II 

7-5 

0 

Ice 

1 . 6 

9.9 

II 

Results  at 

20° 

Results  at 

30° 

0 

13 

N 

27.5 

0 

Cl 

29.6 

0 

Cl 

24-5 

7.8 

II 

26 . 4 

7.4 

II 

23.8 

10.6 

II 

25.2 

10.4 

II 

22.4 

14-4 

II 

23.8 

14 

II 

20 

21  .2 

II 

21 . 6 

20.5 

II 

19-4 

28 

It 

19.4 

27.4 

II 

15-8 

33-8 

II 

17.6 

31 .2 

II 

N  = 

NH  m 

13 

44 

II 

14.2 

41 .4 

II 

4  3 

9.8 

56 

11 

11 

55.4 

II 

Cl  = 

NH4CI 

COMPOSITION  OF  AMMONIA  SOLUTIONS  SATURATED  WITH 
AMMONIUM  CHLORIDE  AND  AMMONIUM  NITRATE 

(Alexandrov,  19461 


10.0 
10.0 
10.0 
25.0 
25.0 
25.0 
40.0 
39  .8 
40.0 


per  100  gms .  H20 


- ^ _ 

NH^Cl 

NH4N03 

Results  at 

Density 

-10°  ' 

Solid  Phase 

27.9 

0.0 

1.027 

NK  Cl 

22.0 

78.0 

1.176 

NH  Cl  +4NH,  NO 

0.0 

96.0 

1.197 

nh„no: 

33.9 

0.0 

0.989 

NH  T1J 

23.8 

92.5 

1  -144 

NH  Cl  +*NH  NC 

0.0 

114.5 

- 

4  NH  NO4 

41 .9 

0 .0 

0 .970 

nhVij 

25  •  4 

117.0 

1 .129 

NH  ,C1  +4NH  NO 

0*0 

141 .0 

1 .142 

nh4no4 

AMMONIUM 
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Data  of  Alexandrov 


nh4 


Cl 


,  1946  (Con.) 


Gins,  per  100  gms . 
- - - 


h2o 


NH. 


nh4ci 


nh4no3 


Density 


Results  at  o° 


Solid  Phase 


10.0 

32.0 

0.0 

1 .032 

NH  Cl 

10.0 

28.0 

41  .2 

1 .113 

4 

II 

10.0 

26.4 

76.4 

1 .166 

II 

10  .0 

23.7 

110-5 

1 .208 

NH  Cl  +  NH  NO 

10.0 

0.0 

128 .0 

1 .224 

4  NH  NC4 

35.0 

38.6 

0.0 

0.998 

NH„cr 

24.9 

32.9 

41. 5 

1 .068 

4 

n 

24.8 

28.0 

80 .0 

1 .123 

11 

25*  3 

25*7 

134.5 

1 .171 

NH  Cl  +  NH  NO. 

25-0 

0.0 

149.S 

1 .186 

nh  no!! 

40  .0 

46.5 

0.0 

0.977 

NH„Cr 

39.9 

39.9 

41 .9 

1.035 

4 

II 

40.0 

32.1 

91 .0 

1 .096 

II 

40.3 

27.4 

164.0 

1 .162 

NH  Cl  +  NH  NO. 

40.0 

0  .0 

1 80.0 

1 .167 

nh4no3  ' 

Results  at  20° 


O 

O 

ri 

40.0 

0.0 

1  .040 

NH  Cl 

4 

10 .0 

35.1 

49 .9 

1  .130 

11 

10 .0 

29.7 

146.0 

1  .243 

11 

10.1 

29.2 

185.5 

1 .270 

NH  Cl  +  NH  NO 

10 .0 

0 .0 

201 .0 

1  .277 

NH  NO, 

25.0 

45.5 

0.0 

1  .000 

NH„cr 

25.0 

38.7 

50.3 

1  .08l 

4 

11 

25.0 

32.7 

151  .0 

1.194 

11 

24.9 

31 .0 

216.0 

1  .242 

NH  Cl  +  NH  NO 

25-4 

31 .4 

222  .0 

1  .241 

**  II  ** 

25*0 

0.0 

230.0 

1  .247 

?H4N03 

40.0 

55.2 

0.0 

0.975 

nh4ci 

O 

• 

O 

40.0 

101 . 6 

1  .105 

II 

40.1 

34.1 

20  4.5 

1  .193 

II 

40.6 

33.7 

263.O 

1  .220 

NH  Cl  +  NH  NO. 

40 .0 

0.0 

268.0 

1  .224 

nh4no3  ■ 

Results  at  40 0 


10.0 

48.3 

0.0 

1 .037 

NH4C1 

9*9 

41 .8 

101  -5 

1 .191 

II 

10.0 

39.1 

307.0 

1 .312 

NH  Cl  +  NH  N03 

10.0 

39.1 

305.0 

1 . 31  6 

II 

10.0 

0  .0 

315.0 

1.312 

NH  NO 

25.0 

55-0 

0 .0 

0.969 

nh4ci 

25.0 

42.4 

1 49 .0 

1 .183 

II 

24. 8 

41 .2 

346.0 

1 .293 

NH4C1  +  nh4no3 

25.2 

41-5 

352.0 

1 . 286 

km  Kin 

25.0 

40  .0 

39.8 

40.0 

0.0 

65.3 

43.6 

0.0 

353.0 

0.0 

390.0 

405.0 

1.275 

1  .265 

1 .260 

NH  N(J? 
NH^Ci 

NH4C1  +  NH4N03 
NH  NO 
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AMMONIUM 


nh4 


equilibrium  in  the  system  ammonium  chloride  - 

AMMONIUM  DIHYDROGEN  PHOSPHATE  -  WATER 

(Polos  in,  1946) 


Oils,  oer  100  ems.  Sat.  Sol. 

Qns.  per  100  gins.  Sat.  Sol. 

Solid  Phase 

, 

Solid  Phase 

~nh4h2po4 

-  - \ 

NH^Cl 

nh4h2po4 

NH4C1 

Results  at  - 

•15° 

Results  at 

20° 

0.0 

19.0 

Ice 

26.3 

0.0 

NH4^P04 

2.95 

17-75 

It 

19.5 

4.02 

3*05 

18.25 

NH  Cl 

14.2 

8.57 

0.0 

19.5 

II 

9.6 

1 4.46 

II 

6.9 

18 .62 

II 

Results  at 

0° 

5.2 

23-7 

II 

0.0 

27.1 

NH  Cl 

18.6 

0.0 

NH  H2PO 

12.3 

4.38 

Ml  ^ 

Results  at 

25° 

8.6 

9.14 

II 

5*2 

1  5-17 

II 

29.2 

0 .0 

nh4h2po4 

3-9 

19 .22 

21 .7 

3-91 

3-5 

21 .3 

NH4C1 

16.2 

8.38 

II 

0.0 

22.3 

II 

11.1 

1 4.22 

II 

8.1 

18.38 

II 

6.1 

23.48 

It 

Results  at  1 

0° 

0.0 

28.2 

NH4C1 

22.1 

15.6 

0.0 

4.22 

nh4h2po4 

Results  at  350 

10.8 

8.92 

II 

32.8 

0 .0 

NHHPCL 

7.0 

1 4.88 

II 

36.4 

3.7 

4„ 2  <4 

5-i 

18.98 

II 

20.8 

7.92 

II 

3-9 

23-S 

NH4C1 

14.4 

13*69 

II 

0.5 

24.88 

II 

10.9 

17.8a 

II 

0.0 

24-9 

II 

8.0 

0.0 

23.0 

30.2 

II 

NH4Ci 

The  eutectic  temperature 
l4H2P04  and  17.8%  NH4C1. 

is  -15.6° 

and  the 

solution  contains 

3.9% 

EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  CHLORIDE  - 
AMMONIUM  SULFATE  -  WATBR  AT  20° 

( Doliqoe  and  Pane,  19  47) 


Gms.  per  100  gns.  HO 

- - ^ -  2 

\ 

Density 

Solid 

NH4C1 

(NH4>2S04 

4 

Phase 

37.4 

0.0 

1  .076 

C 

35.58 

7.7 

1.100 

C 

33.8 

13.52 

1.113 

C 

32.33 

20 

1.134 

C 

31.05 

39  .2 

1.179 

C 

C  =  NH  Cl 

Gms.  per  100  gms.  f^O 


nh4ci 

inh4)2so4" 

Density  ^0 

Solid 

Phase 

26.97 

48.52 

1 .191 

C  +  s 

21 

54.05 

1 .202 

S 

9.9 

64.74 

1  .223 

S 

0 .0 

73.95 

1  -245 

S 

S  =  NaaS0lt 
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EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  CHLORIDE  -  SODIUM  CHLORIDE  -  WATER 

(J&rlykoff,  lt«4> 


t° 


-10 


0 


10 


20 


35 


50 


65 


80 


Gms .  per  100 

gms.  H20 

s 

NaCl 

NH4C1 

33.06 

0 .0 

27.5 

12.2 

14.9 

18.45 

0.0 

26.3 

35.2 

0.0 

37  .86 

14.32 

17.80 

19.28 

0.0 

29.9 

35-3 

0.0 

28.6 

13.8 

26.9 

18.35 

16.7 

23*7 

0.0 

33-2 

35-6 

0.0 

34.4 

2.74 

28.7 

15.5 

25.8 

21.5 

23.9 

22.2 

11.40 

30.3 

0.0 

37*5 

36.1 

0.0 

23.9 

27.7 

19.94 

30.7 

0.0 

43-4 

36 .8 

0.0 

34.2 

5.75 

30.2 

ll.S 

31 .02 

15.0 

23.9 

33-0 

15.6 

39.1 

9.09 

43.1 

5-9 

45.64 

0.0 

49.0 

37.2 

0.0 

25.2 

30.5 

20  .69 

42.7 

13.4 

47.4 

0.0 

56*5 

37.4 

0.0 

36.7 

1 .63 

19*7 

50  .7 

16.9 

52.0 

0.0 

64.4 

Density 

Solid  Phase 

1 .1898 

NaCl 

1.1785 

NaCl  +  NHUC1 

1 .1284 

NHuCr 

l  .060 

*+ 

11 

1 .2020 

NaCl 

1 .1 788 

NaCl  +  NH  Cl 

1 . 1405 

NH  Cl 

1 .066 

*? 

II 

1 .1994 

NaCl 

1.1788 

II 

1 .1719 

NaCl  +  NH  Cl 

1 .1363 

NH4cr 

1 .072 

II 

1 .201 

NaCl 

1  .1983 

II 

1 .1789 

II 

1 .1724 

NaCl  +  NH  Cl 

1  .1591 

NH4cr 

1.1181 

II 

1.076 

II 

1.1910 

NaCl 

1.1644 

NaCl  +  NH  Cl 

1.1490 

nh4ci 

1 .081 

II 

1 .1900 

NaCl 

1 .1850 

II 

1.1965 

II 

1 . 1 70  4 

II 

1.1585 

NaCl  +  NH  Cl 

1 .1415 

nh4ci 

1 .0876 

II 

1.1243 

II 

1 .086 

II 

1 .1920 

NaCl 

1 .1640 

II 

1 .1546 

NaCl  +  NH  Cl 

1.1243 

nh4ci 

1 .086 

II 

1 .1926 

NaCl 

1 .1916 

II 

1.1434 

NaCl  +  NH  Cl 

1.1415 

nh4ci 

1 .0876 

II 

Data  for  the  system  NH4HaP04  +  NaCl  ^  NaHaP04  +  NH4C1  in  water  at  25° 
are  given  by  Lanffenburger ,  1941* 

Abe  Watanabe,  and  Hara,  1935  found  the  transition  point  between  NH  Cl 
.  Wu  rl.Nu  ro  occur  at  <.9°  with  the  saturated  solution  of  NH  Cl 

«-■  “V1  per  100  '"s-  nh3  11 '  s 

temperature.  The  compound  melts  at  7.6  . 


100  grams  of  a  sa 
contain  0.0031  ?ms • 


turated  solution  of  ammonium  chloride  in  liquid  SOa 
NH  Cl  at  as0.  (Shatenstein  and  Viktorov,  1937 >• 


3-C 


38i 


AMMONIUM 


nh4 


SOLUBILITY  OF  AMMONIUM  CHLORIDE  IN  METHANOL  SOLUTIONS  AT  17° 

(Mocalov,  19391 


Gms.  per  100  gms.  Sat.  Sol. 

Gms.  per  100 

gms.  Sat. 

"ch3oh 

NH4C1 

ch3oh 

nh4ci 

0.0 

26.5 

44.1 

13*6 

7.8 

27.3 

68.6 

7.6 

21 .4 

19.0 

96.9 

3.1 

100  cc  of  a  mixture  of  equal  volumes  of  ethyl  ether  and  water,  satur¬ 
ated  with  HC1  at  o°  contain  0.159  gms .  NH^Cl  upon  saturation  with  the 
salt.  (Fischer  and  Seidel,  1941  •• 


AMMONIUM  Platinum  CHLORIDE  (NH4)aPtCl6 


Cl 


SOLUBILITY  OF  AMMONIUM  CHLOROPLATINATE  IN  AQUEOUS  SOLUTIONS  AT  250 

(Belonogov,  1989) 


Solvent:  Water 

Gms .  (NH4>aPtCl^  per 

100  cc  Solvent:  0.5530 


0.7%  HC1  28.36%  NH4C1  2+*o*?!JHftci 


0.5983 


0.0082 


0.0026 


AMMONIUM  Stannic  CHLORIDE  {NH4)aSnCl6 

SOLUBILITY  OF  AMMONIUM  STANNIC  CHLORIDE 


IN  AQUEGUa  SOLUTIONS  OF  NH^Cl  +  HC1  AT  o° 

(Seidel  and  Fischer,  1941) 


Each  solution  was  saturated  with  HG1, 


Gms.  NH^Cl  Gms.  perioo  cc  Sat.  Sol, 

per  100  cc  ^ - - ^ 

at  Start 


4.0 

3.0 

2.0 


NH4C1 


4.0 

3.0 

2.0 


Sn 

0.0004 

.0004 

.0006 


Gms.  NH^Cl  Gms.  perioo  cc  Sat.  Sol 


per  100  cc 
at  Start 

1 .0 
0.5 
0.0 


NH4C1 


1 .0 

0.50 

0.11 


Sn 

0.0013 

.005 

.088 


AMMONIUM  Titanium  CHLORIDE  (NH4>aTiCl6 


SOLUBILITY  OF  AMMONIUM  TITANIUM  CHLORIDE  IN  SOLUTIONS  OF 
AMMONIUM  CHLORIDE  AND  HYDROCHLORIC  ACID  AT  o° 

(Seidel  and  Fischer,  1941) 


Gms.  NH4C1 
per  100  cc 

Gms.  per  ioocc  Sat .  Sol. 

Gms.  NH4C1 

Gms  .  per  100  cc  Sat .  Sol 

at  Start 

NB4C1 

Ti 

per  100  cc 
at  Start 

x - 

nh4ci 

Ti 

4.0 

3.0 

2.0 

4-0 

3.0 

2 .0 

0.0005 

.0008 

.0014 

1 .0 

0.5 

0.0 

1 .0 

0.52 

0.15 

0.0029 

.0082 

.065 

Cl 


Cl 


AMMONIUM 
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nh4 

CIO  AMMONIUM  PERCHLORATE  KCIO^ 


SOLUBILITY  OF  AMMONIUM  PERCHLORATE  IN  ORGANIC  SOLVENTS  AT  25° 

(Semencheuko  and  Shakparonov,  1  9481 


Solvent 


Moles  NH  CIO  per  Moles  NH  CIO  per 

100  moles  Sat .  Sol .  Solvent  100  moles  Sat?  Sol . 


(CH  )  CO 
n  -C,H7CH 
C  H^OH 


0.1.50  Iso-CuHgOH 

.026  CH_On 

•  1 30  h2o 


0 .010 
.4440 
1 .870 


CrO  AMMONIUM  CHROMATE  (NH(1).Cr0„ 

4  4 


SOLUBILITY  OF  AMMONIUM  CHROMATE  IN  WATER 

(Hill,  Soth,  and  Ricci,  19  40a  I 

Solutions  of  the  salt  lose  ammonia  when  exposed  to  the  air.  At  50°  it 
was  found  that  the  1  INH  )2C0_  in  solution,  based  on  a  determination  of 
NH  was  0.2%  low  after  an  hour's  exposure  of  the  solution  to  the  open 
air  and  about  o.6i  low  after  two  hour's  exposure.  The  loss  of  ammonia 
from  the  solid  salt  was  negligible.  Each  result  is  the  mean  of  a  deter¬ 
mination  from  supersaturation  and  one  from  undersaturation. 


Gms.  (NH4)2CrOi 

per 

Gms.  <NH^I2CrO 

t° 

• 

100  gms  .  Sat .  . 

50I . 

t° 

100  gms  .  Sat .  ! 

0 

19.78 

50 

34.40 

15 

24-13 

60 

37.21 

25 

27.02 

75 

41 .20 

35 

30  .00 

F  AMMONIUM  FLUORIDE  NH^F 

SOLUBILITY  OF  AMMONIUM  FLUORIDE  IN  WATER 

(Yatlov  and  Polyakova,  1945) 


t° 

*Gms.  NH  JF 
100  gms  .  Sat 

-4.1 

5-0 

-8.2 

10.0 

-12 .1 

i5-o 

-14*7 

20.0 

-20 . 7 

25.0 

-24-9 

30.0 

-26.5 

32.3 

-19-0 

39.2 

Solid  Phase  t° 

Ice  -16.8 

"  0 

"  10 

n  20 

"  30 

"  45 


Ice  +  NH  F • H20  6o 
NH..F 'H_0  80 

4  z. 


Gms .  NH^F  per 
100  gms  .  Sat .  Sol . 


Solid  Phase 


41 .0 
41 .81 
42.  55 
45.25 
47.05 
49  .81 
52.62 
54.05 


NH  F-H  0  +  NH  F 

4  2nh4f  4 


II 

II 


II 


SOLUBILITY  OF  AMMONIUM  FLUORIDE  IN  WATER 


(Spurgeon,  1  941  ) 

Temperature 

5-6° 

15-3° 

20  .9° 

25° 

Gms.  NH^F  per 

100  gms .  H20 

77.0 

82.2 

85.2 

85.2 
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AMMONIUM  FLUOBORATE  NH4BF4 

SOLUBILITY  OF  AMMONIUM  FLUOBORATE  IN  WATER 

(Tatlov  and  Pina  yefs  ka  jra,  19451 


t° 

Gms.  NH4BF4  per 
100  gms  .  Sat  .  Sol . 

Solid  Phase 

o  Gms  .  NFJ4BF4  per 

1  100  gms  .  Sat .  Sol . 

Solid  Phase 

-1 .0 

3.00 

Ice 

50.0  30.60 

NH  BF 

-1.5 

5.00 

II 

75.0  40.30 

Ml 

-2.7 

9.79 

Ice  +  NH  BF 

100.0  49-73 

II 

0.0 

10.87 

nh4bf44  • 

108.5  53-20 

II 

25.0 

20.53 

‘Boiling  point  at  748  mm. 


AMMONIUM  HYDROGEN  FLUORIDE  NH^HF2 


F 


SOLUBILITY  OF  AMMONIUM  HYDROGEN  FLUORIDE  IN  WATER 


(Yatlov  and  Polyakova,  1  945) 


t 


o 


Gms.  NH  HF  per 
100  gms  .  Sat .  Sol.  Solid  Phase 


t° 


Gms.  NH  HF2  per 
ioo  gms .  Sat.  Sol. 


Solid  Phase 


-3.4 

5.0 

Ice 

60 

61 .00 

-6.5 

10.0 

II 

80 

74*53 

-9.4 

15.0 

II 

100 

85.55 

-12.6 

20.0 

II 

99.5 

86.0 

-14.8 

23.6 

Ice  +  NH  HF 

104. 6 

89  .0 

0 

28.45 

110.5 

92.0 

10 

31.96 

Hll 

114.0 

94.0 

20 

37-56 

II 

126.1 

100  .0 

40 

50.05 

II 

AMMONIUM 

FLUOSILICATE 

‘N«4»2SiF6 

NH4HF2 


F 


SOLUBILITY  OF  AMMONIUM  FLUOSILICATE  IN  WATER 

(Yatlov  and  Pi  na  yevs  ka  ya ,  1945) 


i4°atheP^tahlfr°h  10°  t0  #S°  1S  the  avera^e  of  tw0  determinations.  Below 

lie  rS  "  X°Abe  regardless  of  whether 

arting  solid  waS/tf-  ora;-.  Above  14°  the  ar-?NH  1 3SiF6  is  stable. 


Gms.  INH4l2SiF6 

per  100  gms  .  Solid  Phase 
Sat.  Sol. 


Gms .  (NH4)2SiF6 

per  100  gms  .  Solid  Phase 
Sat.  Sol. 


-1.3 

-1.2 

0.0 

10.0 

12.0 

13-0 

14.0 


5.00 

10.23 

10.94 

13-95 

14.65 

14.69 

15.50 


Ice 


Ice  +/?-(NH  I  SiF 
^-(NH„]’s?F6 


6 


1  5-0 
25.0 
50.0 


II 


/O  +<*(NH4)2SiF6 


75.0 
100.0 
102.1  * 


15.61  <*-(NH  1  SiF. 

18.5  4"2  6 

26.15  » 

32.5  » 

37.90  11 

38.18  " 


Boiling  point  at  748  mm 
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AMMONIUM  IODIDE  NH^I 


FREEZING  POINTS  IN  THE  SYSTEM  AMMONIUM  IODIDE -WATER 

(Briggs,  Ballard,  Alrich,  and  Wikswo,  1  840  1 


t° 

Wt.  %  nh4i 

t° 

Wt.  %  nh4i 

t° 

Wt.  %  nh4i 

0 

0.0 

-9 

28.0 

-21 

47.7 

-3 

11.8 

-13 

35.8 

-24 

Si. 5 

-6 

20.7 

-16 

40.7 

-27.4 

55. S  (Eu- 

tectic) 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  IODIDE  -  IODINE  -  WATBR 

(Briggs,  Ballard,  Alrich,  and  Wikswo,  1940) 


Results  at  o° 


Results  at  -15° 


Gits,  per 
Sat . 


100  gms 
Sol. 


X - 

*  S 

NH4I 

I 

60.8 

0 .0 

57.4 

8.4 

•54-5 

14-4 

51 .0 

22.4 

49  .2 

26.1 

46 .8 

31-3 

46.  4 

31  .5 

41  *9 

37.1 

39*1 

40.9 

34.0 

49-1 

33-3 

50.3 

28 . 8 

58.O 

25.9 

63.8 

25.8 

64.0  NH 

25.8 

63 .9 

25.0 

64.2 

24.1 

65.4  N 

24.0 

64.9 

23.8 

61 .4 

23.5 

56.4 

23.3 

52.7 

22.2 

45.6 

17.4 

27 . 6 

12.2 

1 5-0 

3-5 

2.9 

Gms .  oer  10 

t° 

^NH4I 

-27.4 

55.5 

0 

0 

175 

29.9 

88.9 

10.5 

114 

0 

-27.9 

53.5 

-8.3 

23-2 

-0.8 

46.7 

2.4 

25*1 

0.2 

23*9 

9.8 

23*2 

Solid  Phase 


NH4I 


II 

II 

II 

NH„I  +  NH  I, 

“V3 

It 

II 

II 


Gibs,  per  100  gms . 
Sat.  Sol. 


4*3k;uV  J?, 


NH 


“»5 


4  5 


I 

0 

0.016 

70.1 

89.5 
100 

4.6 

53.5 

30.0 

64.6 
65-4 
68.8 


nh4i 

58.38 

56.91 

55-14 

"’53.96 

m49 .76 
54.62 
50  .55 
47.83 
45.81 
42.03 

40.47 
39.12 
37.08 
36.95 
31  *74 
34-54 

36.30 

'37.03 

38.61 

39.54 


I 

0.0 

4.25 

8.85 

11.23 

20.95 

10.00 

9.91 

9.68 
9.78 
9.93 
10.30 
10.19 
10.52 
10.64 
34.38 
21  .10 
13.63 

11.06 

4.40 

0.0 


=  Metastable 


Solid  Phase 


NH4I 


NH-I  +NHUI- 

k,h:.K° 


3HaC 


NH4I3*3H20  +  Ice 
J  Ice 


Solid  Phase 


Ice  +  NH  I 
Ice  +  l_ 
NH  I  +  NH  I. 

nH..I-  +  t 


4  3 


I. 


Ice  +  NH  I_ 
Ice  +  NH„r 
NH 

NH„I 
1 “  I.  +' 


NH4! 


3H2°  + 

wn  i0‘3fla®  +  ‘2 

I  +  NH„!,53M  *  NH,I, 

"  ?  nh„i4-|h2o2+  NH,I4  f?l 
4nS.I,  t  NHUI4  ??• 
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NH 


4 


The  phase  diagram  for  the  system  NH^I  +  I3  was  determined  by  Briggs 
and  Ballard,  1940. 


Tetra  Butyl  AMMONIUM  IODIDE  NIC^H^ 

SOLUBILITY  IN  MIXTURES  OF  BENZENE  AT  250 

(Vernon,  Loder,  and  Giella,  1941) 


Tetrabutyl  Ammonium  Moles  NiC^II  Tetrabutyl  Ammonium  Moles  NlC^II 
Picrate  Added  per  liter  x  io4*  Nitrate  Added  per  liter  x  104* 

Moles  per  liter  x  io4*  P  Moles  per  liter  x  104* 


0.0 

3.36 

1 .42 

3.88 

2.84 

5.39 

11.33 

8.28 

28.40 

16.5 

56.80 

30. 5 

o.O 

3.36 

4.36 

6.78 

8.73 

9-3 

21.82 

14.8 

43.64 

20.0 

AMMONIUM  Sodium  Rhodium  NITRITE  (Nfl4l2Na[Rh(N02»6] 


NO 


SOLUEILITY  IN  WATER 

IPetkOT,  1949) 


o  Gms.  (NH  )  Na[Rh(NO  )  £ 
per  liter  Sat.  Sol. 


10  0.94 

20  1.47 

25  2.09 


AMMONIUM  NITRATE  NH4N03 


SOLUBILITY  OF  AMMONIUM  NITRATE  IN  WATER 

(Shpaot,  1946) 


Temperature 

Gms.  NH4N0. 

of 

per  100  gm' 

Crystallization 

Sat.  Sol. 

-3.8 

9.0 

-7.0 

16.6 

-9.3 

23.0 

“ii. 5 

28.6 

-13.5 

33-3 

-15.3 

37.5 

-16.8 

41 .3 

-3.2 

44-6 

-9.4 

47.4 

Temperature 
Solid  Phase  of 

Crystallization 

lee  -5. 5 

-2.2 

"  +4.6 

10.5 

"  16.0 

21.2 

"  26.2 

NH4N0  29.8 


Gms.  NH4N03 

per  ioo  gms .  Solid  Phase 
Sat.  Sol. 

So.o  NH  NO 

52.2  "  J 

56.6  " 

60.0  " 

63.0  " 

65.8  11 

68.0  " 

70.4  " 


NO 


AMMONIUM 
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SOLUBILITY.  OF  AMMONIUM  NITRATE  IN  AQUEOUS  AMMONIA  SOLUTIONS 

(Alexandrov,  1  941  ) 


Gms.  NH3 
per  100 

Gms.  NH4N03  per 

100  gms 

.  h2o 

in  Sat . 

Sol. 

gms.  H20 
in  Sat.  Sol. 

'’-20' 

-10' 

0*  10° 

20° 

30* 

40* 

SO* 

0 

~ 

89.5 

118  iso 

186 

2  35 

296 

355 

10 

69 

96 

128  161 

201 

253 

315 

373 

20 

80 

106 

138  174 

218 

273 

337 

405 

25 

88 

114-5 

149.5  185 

230 

287 

353 

420 

30 

96 

123.5 

158.5  198 

242 

303 

370 

438 

40 

110 

141 

180  221 

268 

333 

405 

477 

The  densities  and  partial  pressures  of  solutions  of  ammonium  nitrate 
in  aqueous  ammonia  were  determined  at  io°  and  35°  by  Schultz  and  Elmore, 
1946. 


NO 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  NITRATE  - 
AMMONIUM  DIHYDROGEN  PHOSPHATE  -  WATER 

(Bergman  and  Botchkareff,  1  937) 


Gns.  NH4N03 
per  100  gms . 
Sat.  Sol. 


2  7.2 
22 

28.8 

38.9 

45 

45.6 

47 


0.0 

8.4 

18 

23.5 

28.1 

38.2 

44.6 
48.8 
54.I 
58 

59.6 


0.0 

7.8 

16.9 

26.9 

37.5 

43-9 

48.2 


Gns.  NH4H2P04 
per  100  gms. 
Sat.  Sol. 


Gitb.  NH4N03  Oms.  NH4H2F04 

Solid  Phase  per  100  gms .  per  100  gms .  Solid  Phase 
Sat.  Sol.  Sat.  Sol. 


Results  at  -io° 


Results  at  o° 


o 

5-5 

3-8 

2.4 

2 

1.8 

0 


Ice 

Ice  +  NH  H  PO 

nh„h’p3. 


II 

NH„NO,  +  NH  H-PO„ 

4  jnh4no3 


Results  at  io° 


21.4  nh4h2po4 

15*5 

10 

7.7 

6.2  " 


2.2 

6  11 
}‘.2  NH4N03  +  NH  H2P04 
0.0  NH4N03 


Results  at  30° 

30.2 
22.7 
15-1 

10. 3 
6.2 
4-5 
8-5 


NH  H  PO 

^ir 


4 


11 


n 


0 

18.4 

8.8 

12.4 

18.3 

8.2 

28 . 6 

4.8 

38.7 

3-1 

44.9 

2.4 

49 

1.9 

51.2 

1  -5 

53-6 

46.4 

Results 

0.0 

25.5 

8.1 

18.8 

17.5 

12.2 

27.6 

8.1 

30.5 

7 

37.9 

5-1 

44*3 

3-7 

48 . 6 

9.8 

53-8 

2.2 

59 

1 . 6 

64 

1 .2 

65.1 

0.0 

Results  at 

53.5 

2.7 

58.8 

2 

68.7 

1.2 

69.7 

0.0 

nh4h2po4 


NH  NO  +NH  H  PO 

4  nh4no3 


at  20 


NH  H  PO 


4 


11 


11 


NH  NO-  +  NH  H  P04 

4  3nh4n532  4 


30°  (Con.) 

nh4h2po 

Ml 

NH  NO  +  NH  HaPO 

4  3nh4n03 
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Additional  Data: 


Gms .  NH  NO 

3  Gms .  NH4H2PC 

1 

1 

t° 

4 

per  100  gms 

per  100  gms. 

Solid  Phase 

Sat.  Sol. 

Sat.  Sol. 

~4' 

.4 

0.0 

17-4 

Ice  +  NH4H2 

p04 

-4. 

.6 

2.7 

14.1 

II 

-6. 

•  3 

9 

10.4 

II 

-6, 

.9 

12 

8.8 

II 

-9. 

,0 

18.6 

6.6 

II 

-12. 

•  9 

29 .0 

3*6 

II 

-15' 

.9 

39.1 

2.2 

II 

-11 

45«2 

1.8 

NH4N03  +  NH4H 

2P0 

-3. 

,2 

49.2 

1 .6 

5- 

.2 

54.2 

1.3 

II 

11 . 

•4 

59.3 

1  -3 

II 

-16. 

4 

42.7 

0 .0 

Ice  +  NH 

NO  3 

-16. 

3 

41 .1 

1.0 

II  ** 

-16. 

,8 

40.3 

2.1 

Ice  +  NH4N03  + 

NH4I 

Results  at  50° 

(Kuznetsov,  Koz hu kbovs ki i,  and 

Borovaya,  1948) 

77.0 

75.6 

0.0 

1.4 

NH4^°3 

74.4 

68.9 

2.5 

3.3 

nh4h2po4 

II 

55.6 

7.  6 

II 

45.6 

10.7 

It 

42.3 

11.8 

II 

27.9 

20.  3 

II 

21 .8 

2S-3 

II 

13.3 

32.2 

II 

0.0 

47.05 

II 

The  partial  pressures  of  NH^  and  H^O  at  50°  are  also  given. 

Data  for  the  system  NH  NO  +  NH  H  P0„  +  HO  at  20°  and  70°  are  given 
by  Loginova,  1938.  4  2 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  NITRATE  -  AMMONIUM  SULFATE  -  WATER 

(Sokolov,  1988) 

Results  at  o° 


Qtb-  per  100  gms.  Sat.  Sol. 

- - x  Solid  Phase 

nh,no3 

54.2  A 

51.3  A 

47.5  A 

46.1  A  +  C 

37.6  C 

34.6  C 

31 .8  C 

35.1  C  +  D 

31.6  D 


Gms .  per  100  gms 

- - 

.  Sat.  Sol. 

Solid  Phase 

(NH4»2S04 

NH4N03 

21.95 

29.3 

D  +  B 

26.65 

24.0 

B 

29.75 

18.9 

B 

32.6 

13.2 

B 

35.5 

7.9 

B 

37.9 

4.74 

B 

39.6 

2.30 

B 

45-5 

0.0 

B 

<nh4)2so4 

0.0 
3.26 
8-34 
10.12 
15.2 
17.8 
20.  s 

17.4 

20 .4 


nh4 


NO 


AMMONIUM 


NH, 
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Data  of  Sokolov,  1938  (Con. I 
Results  at  25° 


Ins.  per  100  ems.  Sat.  Sol. 

Solid  Phase 

Ob  .  per  100  gms.  Sat.  £ 

'(NH4)2so4 

NH4N03 

(NH4)2S04 

nh4no3 

0.0 

67.8 

A 

9.6 

55-0 

2.2 

66.1 

A 

12.5 

50.0 

4.1 

64.1 

A 

15.1 

45.8 

4.7 

63.6 

A  +  C 

15.7 

44.6 

5-3 

61 .4 

C 

21  .2 

34.7 

7-4 

58.2 

C 

25.1 

27.7 

8.5 

56.2 

C 

29.9 

20.1 

10.5 

53.o 

C  +  D 

33-3 

14.6 

7.2 

59.3 

D* 

Results 

43*5 

at  40° 

0 .0 

0.0 

73.5 

A 

15-8 

46.8 

1  .8 

72.0 

A 

21  .2 

35.9 

3-2 

70.8 

A  +  C 

25.8 

28. 5 

4.2 

67.8 

C 

30.7 

20.7 

7.3 

62.4 

C  +  D 

34.1 

14-4 

9.9 

11.6 

58 .2 

54-7 

D 

B  +  D 

00 

=1 

0.0 

•  _ 

Metastable 

A  =  NH  NO- 

B  =  (NH, 

C 

=  3nh4no3-(Nh4i2so4 

D  =  2NH 

4no3mnh 

Solid  Phase 


D* 

D 

D 

+  I 

B 

B 

B 

B 

B 


B 

B 

B 

B 

B 

B 


42^ 


4 


equilibrium  in  the  system  ammonium  nitrate 

AMMONIUM  SULFATE  -  WATBR  AT  250 

iBahl  and  Singh,  19411 


Gins.  per  100  gms.  Sat.  Sol. 


nh4no3 


(NH  )2S04 


68.17 
65.43 
64.10 
61 .50 

59.54 
57.62 
55.78 
51  -41 
47.95 
45-47 
32.14 
1  5*21 
0.0 


0.0 

2.25 

3.95 

4.58 

6.24 

7.51 

8.46 

10.83 

13.58 

14.92 

22.21 

32.97 

43-43 


Solid  Phase 


nh4no3 

II 


nh4nc3  +  (NH4)2SG4-3NH4N03 


‘4‘"'3  . 4 

II 


(NHJ2S04'3NH  NO- 


43 


(NH4)2S04-2NH4N0^+  <nh4i2sc4 


(NH4)2. 


II 
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equilibrium  in  the  system  ammonium  nitrate -sodium  nitrate -water 

(Sbpoot,  1  946) 


Gitb.  per  100  gus.  Sat.  Sol. 

^ ^ - ..  Solid  Phase 

NaN03  NH1jN03 

Results  at  -20 0 


Gns.  per  100  gms.  Sat.  Sol. 

„ - - -  Solid  Fhase 

NaN03  NH4N03 

Results  at  -17.20 


11 .1 

15.1 

34.6 

29.8 

NH„NC,  + 
Ice 

Ice 

38.4 

33-9 

10.0 

NaNO,  +  Ice 
NaN03 

18. 3 

26.  6 

II 

29.2 

21 . 4 

20.2 

24-4 

24*0 

18.6 

II 

II 

35.6 

20.4 

29.6 

32.0 

NaNO,  +  NH  NO, 
<!!03 

31.1 

10.4 

II 

17.0 

3  3*8 

35*6 

5-4 

NaNO,  + 

Ice 

9-4 

37  .2 

II 

33-4 

10.2 

NaNO, 

- 

42.3 

NH  NO  +  Ice 

28.6 

21 . 6 

10.3 

30 . 6 

Ice 

25.8 

20.9 

28.4 

30.4 

NaNO,  +  NH 
NH  NO,' 

4N03 

14-4 

26.4 

25.8 

12.0 

II 

II 

16. 6 

32.8 

27-2 

11 .0 

II 

Results  at 

-10° 

Results 

at  o° 

39.8 

- 

NaNO, 

41-9 

- 

NaNC, 

35»5 

9.8 

11  J 

37.9 

9-5 

n  J 

30.8 

20.8 

11 

32.9 

20. 2 

II 

2S.2 

33.4 

NaNO,  +  NH 

4N03 

35-5 

36.8 

II 

23.6 

19*0 

34-0 

36.6 

Nn  NO, 

hii  J 

24-5 

20.8 

38.7 

40.8 

NaNO,  +  NH  NO, 
Nil  NO,  J 

18.5 

36.8 

11 

17.2 

43*1 

8.5 

48  .1 

11 

7.6 

48 .7 

II 

- 

47*2 

11 

- 

53-6 

It 

23.1 

- 

Ice 

10.7 

13-4 

II 

Results 

at  30° 

9.8 

14.4 

If 

8.2 

16.4 

It 

48.0 

- 

NaNO, 

~ 

24. 6 

It 

44.6 

8.4 

1.  3 

Results  at  20 0 


46.0 

- 

NaNO, 

42.3 

8.8 

1.  3 

37.4 

18.9 

II 

27.1 

38.3 

II 

23.8 

46.7 

II 

22.8 

49.0 

NaNO,  +  NH„NO, 

20.5 

50.6 

niLno  4  3 

13.1 

55.6 

4„  3 

5.6 

61.4 

II 

- 

65.2 

II 

42.2 

14-89 

II 

39.6 

18.3 

II 

34-4 

29.68 

II 

28.2 

40.8 

II 

26,98 

43-78 

II 

34.5 

48.2 

II 

21.5 

54.  3 

NaNO,  +  NH  NO, 

16.81 

57.68 

Nil  NO,4  3 

11.59 

61.10 

4,i  3 

11.2 

62.2 

II 

7.28 

64.86 

II 

4.7 

67. 4 

II 

70.-5 

II 

The  eutectic  temperature  is 
25.4%  NH^NO-j  and  25.7%  NaN03 . 


35-7°  and  the  saturated  solution  contains 


For  data  on  the 
P.  320* 


solubility  of  NH4N03 


in  KH2F04  and  KN03  solutions  see 
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COMPOSITION  OF  SOLUTIONS  SATURATED  WITH  BOTH  AMMONIUM  AND  SODIUM  NITRATES 

(Scbloesing,  1920) 


Gms.  per  100  gins  .  Sat.  Sol.  Gms.  per  100  gms  .  Sat.  Sol. 

t°  , - ^ .  t°  „ - ^ v 


nh4no3 

NaN03 

nh4no3 

NaN03 

140 

73-1 

26.4 

40 

57.5 

21 .0 

117 

78.0 

21 . 1 

1 6. 1 

47.4 

22. 6 

95 

74.0 

20.0 

0.2 

39.1 

24. 1 

60 

64.  4 

20.2 

-15.4 

32.0 

27.1 

Vapor  pressures  in  the  system  i 

NH4N03  -  NaN03  - 

Pb(NC-). 

-  H20  have 

;en  determined  by 

Dingemans  and 

Dijkgraaf,  1949 

• 

The  vapor  pressures  of  saturated  solutions  in  the  system  NH^NOj  - 
Fb ( N03 ) 2  -  H20  have  been  measured  by  Dingemans,  1945. 

NO  SOLUBILITY  OF  AMMONIUM  NITRATE  IN  ETHANOL  SOLUTIONS 

(Thompson  and  Vener,  1948) 


Composition  of 

Number 

10 

20 

30 

SO 

70 

82 

88 

92 


solvents : 

Density  at  350 

0.99714 

.96150 

.94424 

.90191 

.85510 

.82511 

.80995 

.79769 


wt .  i  c2h5oh 

9.82 

19.90 

29.89 

49.90 

69 .83 
82 .08 
88.03 
92.63 


Mole  *  C2H5OH 

4.09 

8.86 

14.29 

28.03 

47.51 

64.17 

74.20 

83.09 


Results  are  in  gms.  NH4N03  per  100  gms.  Saturated  Solution 
Densities  are  in  gms.  per  ml.  in  Vacuo 


69.86 
1 .3295 

71.84 

1.3376 

73-58 

1.3449 

75-35 
1 .3520 

76.99 

1.3586 


10 

65.45 
1.2859 

67.46 
1.2968 

69.40 

1.3063 

71  -34 
1 .3160 

73-24 
1 . 3428 

75-10 

1.3331 


Solvent  Number 


20 

60.90 

1.2532 

63.73 

1.2669 

66. 22 
1.2790 

68.59 
1 .2904 

70.89 
1 .3014 

73-11 

1.3121 


30 

25° — 
56.38 
1.2110 
30°  — 
59.37 
1.2265 

35°  — 
62.25 
1.2413 

4O0 - 

64.89 

1.2546 
45°  — 
67.27 

1 .2667 
50° — 
69.57 

1 .2784 


50 

43.50 

1.1052 

46.90 
1  .1222 

50.26 
1 . 1 380 

53.51 

1 .1535 

56.55 

1.1688 


59.49 

1.1842 


70 

26.05 

0.9758 

29.16 

0.9882 

32.27 

1.0007 

35.36 
1 .0134 

38.48 

1.0267 

41 .63 

1 .0406 


92 

7.29 

0.8382 

8.07 

0.8377 

8.88 

0.8374 

9.72 

0  .8372 

10.63 

0.8372 

11.65 

0.8375 
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Data  of  Thompson  and  Vener,  1998  (Con.) 
Solvent  Number 


S  — 

H20 

10 

20 

30 

50 

70 

92 

—  55°  - 

•78 . 6t 

76.90 

75.27 

71.79 

62.39 

44.92 

12.75 

1.3653  1.3410 

1 . 3222 

1.2908 

1 .1996 

1 .0561 

0.8379 

-  60  0  — 

80 . 14 

78.68 

77.34 

73-97 

65.20 

48.39 

13.91 

1.3713  1.3489 

1 . 3322 

1 . 3032 

1.2143 

1.0724 

0.8385 

—  65°  — 

8l  .  72 

80. 41 

79.18 

76.11 

67  -94 

51.93 

15.24 

1.3768  1.3565 

1 . 3418 

1.3159 

1 . 2276 

1.0888 

0.8400 

-  70°  — 

83.20 

82.12 

80.71 

78.22 

70.65 

1 6.  69 

I.3818  I.364I 

1.3513 

1 .3286 

1 .2402 

0.8435 

—  75°  - 

84.56 

83.81 

81.75 

80.30 

73.33 

18.19 

1.3872  1.37l6 

1 .3608 

1.3413 

1 .2524 

0.8407 

Additional  Data 

Temperature 

Solvent 

Number 

> 

60  0 

65° 

70° 

75° 

82 

29.73 

32.98 

36.24 

- 

0.9434 

0.9576 

0.9718 

88 

19.98 

22. 36 

24.74 

27.12 

0.8795 

0.8848 

0.8902 

0.8954 

Data  for 

the  Two  Phase  Region 

Upper  Phase 

- - - - 

Lower  Phase 

t° 

Wt.  % 

Density 

Wt.  % 

Wt.  1 

De  ns  i  t  y 

Wt.  1 

NH  NO-  in 

of  C 

H  OH  in 

NH  NO  in 

of 

C  H  OH  in 

Sat.  Sol.  Sat.  Sol . 

Solvent  ; 

Sat.  Sol. 

Sat.  Sol. 

Solvent 

66.91 

46.60 

1.0479 

76.3 

60.75 

1-1594 

65.9 

69.01 

42. 89 

1.0180 

78.9 

64.95 

1.1972 

60.3 

70.i*l 

40.53 

0.9995 

80.4 

67.29 

1.2129 

56.8 

71  .84 

39.21 

•  9875 

81.4 

69.39 

1 . 2229 

54-  7 

73.98 

37.67 

.9700 

82.7 

72.41 

1 .2341 

51.9 

SOLUBILITY  OF  AMMONIUM  NITRATE  IN  ISOFROPANOL  SOLUTIONS 

(Thompson  and  Molstad,  1945) 

Solvents : 


Number 


Density  at  350 
Wt.  %  i-C3H?GH 
Mole  %  i-C3H70H 


7  10  87 


93  95 


0.98186 

7.oi 

2.21 


0  .97726 
9.96 


0.80358 
87 . 60 

67.94 


0.78924  0.78382 

93.43  95.58 

81.01  86.63 
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Data  of  Thompson  and  Molstad,  1945  I  Con.) 

Solubilities  in  gins  .  NH^NO^  per  100  gms .  Saturated  Solution 
Densities  in  gms.  per  ml.  in  Vacuo 


Solvent 


h2o 

7 

10 

87 

93 

95 

30 

69.86 

67.65 

66. 69 

8.70 

4.57 

3.23 

1 • 3295 

1.3079 

1.2996 

0.8461 

0.8162 

0 .8025 

35 

7i  .84 

69.74 

68.99 

9.52 

5.01 

3*47 

1 .3376 

1 .3173 

1.3097 

0.8453 

0.8130 

0.7993 

40 

73*58 

71.76 

71 .10 

10.37 

5*  50 

3.81 

1*3449 

1.3255 

1 .3187 

0.8444 

0.8099 

0.7962 

45 

75*  35 

73-  71 

73.10 

6.01 

4.19 

1 . 3520 

1.3332 

1 . 3272 

0.8070 

0.7930 

50 

76.99 

75*55 

75.6o 

6.53 

4*59 

1.3586 

1 . 340  6 

1*3354 

0.8044 

0.7902 

55 

78. 61 

77.29 

76.81 

7.07 

5.00 

1-3653 

1.3478 

1 • 3434 

0.8021 

0.7872 

60 

80  .  J4 

79  .01 

78.50 

7 .66 

5-45 

1*3713 

l .3548 

1 .3509 

0  .8005 

0. 781*8 

65 

8l  .  72 

80.65 

80.26 

8. 29 

5.90 

1 .3768 

1 .3619 

1 .3581 

0. 7999 

0. 7830 

70 

83. 20 

82.26 

8l.97 

8.97 

6.37 

1 . 3818 

1 . 3690 

1 . 3650 

0.7995 

0.7817 

75 

84.  56 

83.79 

83*51 

6.89 

1 . 3872 

l  -3754 

1.3717 

0.7806 

Two-Phase  Data 

Upper  Layer 

Lower  Layer 

- — - 

t° 

Wt.  i 

Density 

Wt.  % 

Wt.  % 

Density 

Wt.  % 

NH  NC,  in 

Saturated 

Alcohol 

NH  NO  in 

Saturated 

Alcohol 

Sat.3Sol 

.  Solution 

in  Solvent 

Sat.  Sol. 

Solution 

in  Solvent 

30 

J  1 . 32 

0.8638 

84*'5 

66.  44 

1 .2840 

14-5 

35 

10.89 

.8542 

67.90 

1.2964 

40 

10 . 56 

.8456 

87.4 

70.12 

1. 3072 

14.7 

45 

10. 31 

.8380 

72.25 

1.3171 

50 

10.11 

.8305 

89.5 

74. 20 

1 . 3269 

15*3 

55 

9.96 

.9234 

75.99 

1 .3360 

60 

9.83 

.81 67 

91.3 

77.70 

1 . 3442 

16.0 

65 

9 .72 

.8102 

79-39 

1. 3504 

70 

9. 62 

.8038 

92.8 

81.09 

1-3552 

18.3 

75 

9.  52 

.7990 

82.81 

1 .3604 

00 

of  a  saturated  solution  of  ammonium  nitrate  in  furfural  con- 

in 

0.4  gms  .  NH, 

+N03  at  250. 

(Trimble , 

1941  > 
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equilibrium  in  the  system  ammonium  nitrate  -  urea  -  water 

(Sokolor,  1989) 

The  system  was  studied  from  the  eutectic  to  250  a  diagram  is  drawD 
which  shows  the  equilibrium  phases  at  50  intervals.  The  compositions  of 
solutions  in  equilibrium  with  more  than  one  solid  phase  are  given  below: 


Gms . 

per  100 

Gms 

.  per  100 

gms . 

Sat .  Sol . 

Solid 

gms  . 

Sat.  Sol. 

Solid 

t° 

Phase 

t° 

Phase 

'C0(NH2) 

2  nh,no3' 

'co(nh2 

i2  nh4no3' 

-16.6s 

0.0 

43.10 

Ice  +  B 

-19.6 

31.3 

20. 6 

D  +  E 

-11.1 

32.9 

0.0 

Ice  +  D 

-23.5 

29  .2 

26.8 

Ice  +  D  +  E 

-14.0 

32.7 

6.8 

Ice  +  D 

+16.2 

49.2 

5.0 

E  +  F 

-20.7 

30.1 

20.9 

Ice  +  D 

+0.5 

40.5 

17.9 

E  +  F 

-18.5 

7.7 

41.0 

Ice  +  A  +  B 

-25.5 

28. 4 

3i  *7 

Ice  +  E  +  F 

-18.  s 

30. 5 

39-5 

A  +B  +  F 

-13*4 

32.2 

41  -5 

F  +  B 

-25.9 

28.4 

35*9 

A  +  F 

+6. 6 

36.8 

47-4 

F  +  B 

-26.5 

29.8 

35.1 

Ice  +  A  +  F 

+  12.0 

25-7 

53-5 

B  +  C 

+9-5 

37.6 

48.3 

B  +  C  +  F 

+10.0 

35.6 

49.2 

B  +  C 

-7.4 

36.4 

6. 4 

D  +  E 

• 

=  Eutectic 

A  =  «:-  NH 

n°3 

D  = 

CO(NH2) 

B  =  X?  -  NH 

>3 

E  = 

X?  -  COl  NH  ) 

C  =  JT-NH 

>3 

F  = 

y-COlNH  ) 

2 

Melting  point  data  are  given  for  the  following  systems: 


NHjjNCj  +  NaN03  (Holmes  and  Revinson,  1944) ( Janecke ,  1949* 

NHi+N03  +  (NH^IjSO^  (Nikonova  and  Bergman,  1942 1 
NH^NOj  +  NH4S03NH2  iThelin  and  van  der  Meulen,  1948I 
NH^NC-j  +  Ca(N03)2  (Clark  and  Esterbrook,  1949) 

NH^NO.^  +  Ca(N03)2  +  Guanidine  Nitrate  (Clark  and  Esterbrook,  1948) 
NH^NO.  +  LiN03  +  Guanidine  Nitrate  (Clark  and  Esterbrook,  1948! 

NH^N03  +  NaN03  +  Guanidine  Nitrate  (Clark  and  Esterbrook,  1948) 

NH^NO.j  +  Guanidine  Nitrate  (Urbanski  and  Skrzynecki,  1936) 

NH^N03  +  Nitro  Guanidine  (Urbanski  and  Skrzynecki,  1936I 
NH^N03  +  Aniline  Hydrochloride  (Klug  and  Pardee,  1945) 

NH^NCL  +  Aniline  Nitrate  (Klug  and  Pardee,  1945I 

NH4NO3  +  Methylamine  Hydrochloride  (Klug  and  Pardee,  1945) 

NH4NO3  +  Mannitol  ( Khayshbashev ,  1945) 

NH4NO3  +  Resorcinol  (Khayshbashev,  1945) 

NH^N03  +  Urea  (Khayshbashev,  1945) 

NH14N03  +  Acetamide  l  Khayshbashev,  1945) 

NH4NO3  +  p  -  Phenylenediamine  l Khayshbashev,  1945I 
NH4N03  +  0  -  Phenylenediamine  (Khayshbashev,  1945) 

NH4N03  +  Picric  Acid  (Khayshbashev,  1945! 

NH^N03  +  Cholesterol  (Khayshbashev,  1945) 

NH^NOj  +  Trinitrotoluene  l Khayshbashev  ,  1945) 

Melting  points  have  been  determined  by  Campbell  and  Campbell  for  the 
following  systemsU  947f  : 

NH4N03  +  Trinitrotoluene  NH4N03  +  Ba(N03»2 

+  NaNC3  "  +  BalNO  )  +  NaNO,. 

+  NaN03  +  KNO  ••  +  Pb(  N0_.)  _ 

"  *  UN03  "  t  Urea 

+  LiN03  +  NaN03  ••  +  NaNCL  +  Urea 

+  "  +  NaN03  +  Urea  Nitrate 

"  +  Ethylene  Diamine  Dinitiate 
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100  gms.  of  a  saturated  solution  of  ammonium  molybdate  in  furfural  con¬ 
tain  0.4  gms.  (NH4)2Mo04  at  35°.  (Trimble,  1941). 

(NHJ-KL 

PO  AMMONIUM  PHOSPHATES  ( NH  >  3HP0 

EQUILIBRIUM  IN  THE  SYSTEM  AMMONIA  -  PHOSPHORIC  ACID  -WATER 

(Brosbeer  and  Anderson,  19461 

A  solid  phase  was  found  to  exist  at  6o°  and  750  which  was  previously 
unreported.  The  composition  [C,  belcw]]  was  determined  by  wet-residue 
analysis . 


Gns.  per  100  gms.  Sat.  Sol. 


Solid  Phase 


Gib  .  per  100  gns  .  Sat .  Sol . 


NH3 

H3P04 

NS3 

fl3P04 

Results 

at 

75° 

6.70 

73.56 

A 

14-  34 

58.19 

6.67 

72.85 

A 

14-39 

58.41 

6.75 

63  .86 

A 

14.61 

58.55 

6.87 

58.11 

A 

14.89 

59.23 

6.98 

54-8i 

A 

14-70 

56.85 

7.02 

54-67 

A 

14.47 

53.04 

7.35 

43-79 

A 

14.24 

49.93 

7.23 

47.96 

A 

13-82 

46.48 

7. 48 

45-25 

A 

13.58 

43-66 

7.71 

44.42  a 

A 

13.38 

41 .53 

7.81 

44-54 

A 

13.42 

39-13 

7.80 

44. 68 

A 

13.38 

38.69  b 

8.11 

44-91 

A 

7.08 

85.49 

8.20 

45-11 

A 

6.85 

80.35 

8-53 

45-31 

A 

6.72 

75.24 

9.22 

47-02 

A 

13-55 

38.  46 

9-27 

47-17 

A 

12.88 

35.6i 

9 .60 

47.93 

A 

12.47 

33-02 

9-72 

48  .05 

A 

12.08 

29.57 

9.90 

48.13 

A 

11.91 

27.16 

10.54 

49.73 

A 

11.98 

25.74 

11.09 

51.06 

A 

11.83 

22.60 

11.34 

51  -  6l 

A 

11-94 

20  .86 

11.52 

52.00 

A 

12.15 

14.96 

12.07 

53-25 

A 

13-47 

8.86 

12.50 

54-07 

A 

15.40 

5.36 

13-04 

55-05 

A 

20.47 

1.92 

1  3-14 

55-79 

A 

23.73 

1.09 

14-10 

57-68 

A 

Results 

at 

6o° 

12.  74 

41  -24 

B 

12.  62 

35.69 

12.36 

37.96 

B 

12. 64 

35.6i 

12.  45 

36.  76 

B 

11.72 

31  -13 

12.54 

35  -90 

B 

11.04 

25.98 

A  =  NH4H 

2ro4 

B  =  (NH4I 

2HP04 

c  =  1NH4I3F0 

a  =  Solubility  of 

NH4H2P04  in  water  b  = 

Solubility  of 

Solid  Phase 


A 

A 

A 

+ 

B 

B 

B 

B 

B 

B 

B 

B 

A 

A 

A 

+ 

C 

C 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 


B  +  C 
B  +  C 
C 
C 

!(NH4l2HF04 
+)2HP04  inwater 
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SOLUBILITY  OF  AMMONIUM  PHOSPHATES  IN  AMMONIA  SOLUTIONS 

(Mooromtzev  and  Nazarova,  1988) 

Gms  .  per  100  gms  .  Sat.  Sol.  Moles  per  100  moles  Sat .  Sol. 

_ _ ^ _ _  x ^ - — v  Solid  Phase 


NH3 

»3P04 

(NH4)20 

p2°5 

Results  at  o° 

23-71 

0.07 

16.45 

0.009 

A 

16.48 

0.15 

10.  44 

.017 

A 

13-88 

0.23 

8.53 

.025 

A 

7.85 

0. 62 

4-53 

.062 

A 

3.22 

1.88 

1.78 

.180 

A 

2.26 

3.10 

1.25 

•  30 

A 

2. 41 

5.24 

1-35 

.51 

A 

3.65 

9.65 

2.14 

.98 

A 

7-14 

19.92 

4.70 

2.28 

A 

7.78 

21 .81 

5-25 

2.56 

A 

8.18 

22.92 

5.59 

2.72 

A 

8-35 

23.50 

5-75 

2.81 

A 

9-34 

26.56 

6.68 

3.30 

A 

+ 

B 

9-97 

32.35 

7-57 

4-27 

B 

10.12 

33.26 

7.78 

4.  43 

B 

10.71 

37.84 

8.68 

5.32 

B 

11.14 

41 .06 

9-37 

6.00 

B 

+ 

C 

8.60 

33.76 

6.49 

4-43 

C 

6.32 

27.02 

4.26 

3-24 

C 

3.89 

19.37 

2.45 

2.12 

c 

3.52 

17.98 

2. 19 

1.94 

c 

3-07 

1 6. 61 

1.88 

1.76 

c 

2.85 

18.69 

1 .76 

2.01 

c 

2.90 

21.19 

1.83 

2.  32 

c 

3-00 

23.2s 

1.94 

2.73 

c 

3-52 

61 . 96 

3.24 

9  .94 

c 

3-50 

69. 46 

3-52 

12.  10 

C 

+ 

D 

3-54 

71.09 

3-  64 

12.  69 

D 

3.25 

71.80 

3.35 

12.85 

D 

2.70 

74-54 

2.85 

13.62 

D 

2.96 

77.00 

3-24 

14.  6S 

D 

2.82 

79-22 

3.17 

15.44 

D 

3.40 

83.93 

4.14 

17.68 

D 

3-52 

84-55 

4.33 

l8.06 

E 

2.92 

86 . 36 

3-  63 

18.65 

F 

1-71 

82.93 

1.97 

16.59 

F 

Results  at  25° 

4-  31 

34.09 

3.08 

4.  22 

c 

4-25 

4.18 

27.20 

25.09 

2.86 

2.77 

3.18 

2.89 

C 

c 

4.  34 

4.48 

4.93 

8.55 

5*22 

3.27 

2.90 

24. 46 

24.92 

35.94 

36.SO 

81 . 40 
87.44 

88.93 

2.87 

2.95 

3.32 

6.62 

6.38 

4.17 

3-  74 

2.80 

2.87 

3.03 

4-91 

17.27 

19.40 

20.11 

C 

c 

c 

c 

c 

+ 

E 

E 

E 
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Data  of  Mouromtzev  and  Nazarova,  1938  (Oon.l 


Gms .  per 

100  gms. 

— /v 

Sat.  Sol. 

Moles  per  100  moles  Sat. 

Sol. 

■  s 

s  - 

Solid  Phase 

NH3 

«3ro. 

inh4i2o 

p2°5 

Results  at 

•50° 

12.26 

3-01 

7.56 

0.321 

A 

9.35 

8.80 

5.82 

0.951 

A 

8.97 

14. 10 

5.78 

1.58 

A 

9-33 

18.05 

6.23 

2.09 

A 

11.18 

29.02 

8.40 

3.79 

A 

11.49 

30.96 

8.83 

4.13 

A 

12.20 

34.10 

9.75 

4-73 

A  +  B 

12.03 

34.71 

9.65 

4.83 

B 

12.00 

34.8l 

9.61 

4.85 

B 

12.03 

35-52 

9  .73 

4.98 

B 

12.07 

36.07 

9.82 

5.09 

B 

12.28 

38.67 

IO.41 

5.70 

B 

12.64 

42.35 

1 1.05 

6.43 

B  +  C 

1 3*88 

53-20 

1  4.01 

9.32 

C 

8.  50 

40  .42 

6.8l 

5.63 

C 

6.68 

35.63 

4.99 

4.63 

C 

6.10 

34.58 

4.48 

4.41 

C 

5«84 

35.51 

4-31 

4.55 

C 

5-77 

41 .88 

4.  50 

5.68 

C 

5.68 

54-77 

5-03 

8.43 

C 

5.97 

71.92 

6.50 

1  3.  62 

C 

6.48 

83.03 

8.36 

18.60 

C 

6.44 

85.33 

8.  60 

19.80 

C  +  E 

5.88 

88.06 

8.09 

21.07 

E 

A  =  (NH4 

i3fo4-3h2o 

D  =  NH4H5lP04 

W 

B  =  (NH4 

>2hpo4 

E  =  NH4H5(P04 

*2 

c  =  nh4h2po4 

F  =  2H3P04-H2 

0 

AMMONIUM 

PHOSPHATE 

(NH,i3f°4 

17.7  gms-  INH  )3P04 

and  Jacob,  1929T. 


dissolve 


in  100  gms .  of  water  at  250 . 


(Ross  ,  Merz , 


PO  AMMONIUM  Mono  HYDROGEN  PHOSPHATE  (NH4»2HP04 

SOLUBILITY  IN  WATER 

(Janecke,  1  927) 


Gms.  (NH4>  HP04  per 

♦  0 

Gms.  (NM4» 

t° 

100  gms .  Sat .  Sol . 

t 

100  gms.  & 

10 

38.  6 

40 

45.0 

20 

40.8 

50 

47.2 

25 

41.0* 

60 

49.3 

30 

42.9 

70 

51  •  5 

HP0U  per 


Ross,  Merz,  and  Jacob,  1929 
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EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  HYDROGEN  FHOSFHATE  - 
AMMONIUM  SULFATE  -WATER 

(Chernova  and  Korzb,  1  946) 


Gms .  per 
Sat . 

100  gms . 
Sol. 

Solid  Phase 

t° 

S 

(NH  )  HFO 

H  -5 

4  nw 

27.80 

7.80 

1NH  )2HP042H20 

10 

22.20 

15.80 

II 

17.50 

25.00 

II 

1 4.00 

30 . 00 

II 

20 

13.20 

32.10 

0.0 

30.40 

41.60 

7.90 

‘NH  ‘-SO 
(NH  »Jtfb4-2H30 

24-20 

15.50 

19.80 

24.  10 

inh4)2hpo4 

Gms.  per  100  gms.  . 

Sat.  Sol.  Solld  Phase 


(NH4)2HF04 

inh4)2so4 

16.40 

28.90 

(NV1( 

2HF04 

16.00 

31.60 

0.0 

34.20 

42.40 

6.90 

(NH  ) 

inh4) 

2S0U 

2H^4 

27 .40 

14.70 

'  II 

21 . 20 

23.80 

II 

18.60 

28.20 

II 

17.80 

30.80 

II 

0.0 

43.60 

(NH4I 

2S04 

AMMONIUM  D IHYOROGEN  PHOSPHATE  NH^PC^ 


FO 


SOLUBILITY  OF  AMMONIUM  DIHYDROGEN  PHOSPHATE  IN  WATER 

The  solubility  between  o°  and  no0  was  determined  by  Buchanan  and 
Winner  (1920),  (Vol.  I,  p.  1116)  and  by  Janecke  (1927)  with  identical 
results.  The  data  of  Ross,  Merz ,  and  Jacob  I1929I  are  considerably  high¬ 
er  than  these  above  70 °,  and  are  about  1  -  2I  (absolute)  lower  below  4o° 
Between  0  and  40°  the  solubility  has  been  determined  by  Bergman  and 
Botchkareff  (1938)  ,  Shpunt  (1941),  Belchew  and  Bergman  (i944)  ,  Polosin 
(1946),  and  Polosin  and  Shakhparoncrv ,  1947  with  fairly  good  agreement 

1 1*  Var°uS  data‘  The  results  were  Plotted,  and  the  average  curve 
drawn  through  the  points  was  about  1%  lower  than  that  of  Buchanan  and 

and  Bmlhkl  Ilf  Sanie  ?;en,frature  interval.  The  solubilities  of  Bergman 

MeJz  Ind  Wnl  ^  °£  a11'  AU  instigators  except  Ross, 

nerz ,  and  Jacob  agree  on  the  solubility  at  o°. 
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NH 
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Data  for  the  ice  curve  are  included  by  Bergran  and  Botchkareff, 

Be lc hew  and  Bergman,  Shpunt,  Polosin,  and  Polosin  and  Ozolin  I1940). 
Those  of  Shpunt  are  about  0.40  lower  than  the  others  at  the  same  concen¬ 
trations.  These  results  were  also  plotted  and  the  eutectic  was  deter¬ 
mined  graphically. 


t° 

Gms.  NH4H2PO 
per  100  gms . 

t° 

Gms.  NH4H2P04  per  100  gms.  Sat.  Sol 

_ vs _ 

o&  t.  •  oO  1  • 

Average  of 

Average  of 

Average  of 

Average  of 

Bergman,  et  al 

,  Buchanan 

Ross , 

Bergman,  Polosin, 

Polosin ,  et  al, 

and  Winner 

Merz , 

et  al 

and  Shpunt 

and  Janecke 

and  Jacob 

-1.0 

4. 0 

0 

18.4 

18. .5 

16.6 

-2.0 

8.1 

5 

20.1 

20.  6 

19.1 

-3.0 

12.3 

10 

21 .9 

22.8 

21 .7 

-4*0 

16.6 

15 

24.0 

25.0 

24.0 

-4-2 

17.4 

20 

26.1 

27.2 

26.35 

25 

28.  3 

29.  4 

28.57 

*1 

Sutectic 

30 

30.5 

31-7 

31 .2 

35 

32.8 

33-8 

33.5 

40 

36.3 

36.0 

50 

40.9 

60 

45.2 

45-5 

70 

50.0 

80 

54-2 

57.1 

90 

58.9 

100 

63-4 

81 .4 

110. 

5 

68 .3 

EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  DIHYDROGEN  PHOSPHATE  - 
AMMONIUM  SULFATE -WATER 

(Belchew  and  Bergmaan,  1  944) 


Gms .  per  100  gms  . 
Sat.  Sol. 


Solid  Phase 


(NH4)2so4  nh4h2po4 

Results  at  -io° 


Gms .  per  100  gms . 

Sat.JSol. _ ^  Solid  Phase 

inh4)2so4  nh4h2P04 

Results  at  -5° 


29.4 

27.2 
24.0 

22.2 

28. 1 

36.1 

37-8 
39-1 
40.  4 


0.0 

Ice 

16.7 

0.0 

Ice 

2.8 

II 

14.4 

3.4 

II 

6.0 

II 

11.  6 

7.0 

II 

7.6 

NH  H_PO 

9  .0 

10.0 

II 

6.3 

4. 8 

4|,2  4 

II 

6.0 

8.7 

13*7 
12. 7 

Ice  +  NH  H  PO 
NH^Hafo4 

4. 6 

2.4 

0.0 

11 

18.0 

28.1 

36.1 
38.0 
39-6 

9.6 

7.2 

5.4 

5.2 

2.4 

II 

II 

NH4HJO  +  (NHI^O, 
Tnh44)2so4 

40 .8 

0.0 

II 
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Data  of  Belchew  and  Bergmann,  1944  (Con. I 


Gms .  per 
Sat . 

100  gms . 
Sol. 

Solid 

Phase 

Gms .  per  100  gms 
Sat.  Sol. 

- 

Solid  Phase 

'<nh4>2so. 

1  nh4h2po4 

<nh4)2so4 

nh4h2po4 

Results 

at  o° 

Results 

at  io° 

0.0 

18.8 

NH  H 

PC 

2  4 

0.0 

22.  2 

nh4h2fo4 

8.6 

14*7 

Ml 

8.2 

17.4 

17  .8 

10.7 

II 

17.3 

13-4 

27.6 

8.0 

II 

27.0 

10 

35-7 

5-9 

II 

35-o 

7.6 

38.0 

38.5 

5-4 

5.0 

■mraj'* 

38. 2 

39.  6 

6.9 

4.9 

NH4H2KL  +  (NH  )2S04 
(NH4)2S04 

40  .0 

2.4 

41 .0 

2.4 

41 .2 

0.0 

11 

42.0 

0.0 

Results  at  20° 

Results 

at  30° 

0.0 

26  .0 

NH4H2 

PO4 

0.0 

30.6 

NH4H2P04 

7.8 

21 .3 

II 

7.4 

25-2 

II 

16.6 

16.6 

II 

16.1 

20.1 

II 

26.3 

12.1 

II 

25-4 

15.4 

II 

34*3 

9-5 

II 

33.2 

12.0 

II 

38-5 

40  ..s 

8.3 

4.8 

38.4 

40.2 

10. a 

7.2 

NH4H  P04+  inh4i^so4 
(NH  )2S0 

41.9 

2.3 

41.8 

4-7 

42.9 

0.0 

11 

43*1 

2.3 

II 

43-7 

0.0 

II 

Data  for  the  ternary  systems  NH  H2P0  -  ( NH  )2S0  -  H  0  from  o°  to  ioo° 
and  NH Ji2P0  -  H  P0„  -  H_0  at  as0  and  750  and  for  part  of  the  quaternary 
system  ^H^H^O^  -  ( -  H3P0*H20  at  as0  and  70°  are  given  by  Uno, 
1940a . 

Data  for  the  quaternary  system  KC1  +  NH  H  PO  -  H  0  from  the  eutectic 
to  350  are  reported  by  Polosin  and  Shakhparonov ,  1940. 

Data  for  the  system  KH2P0  -  NH  H  PO  -  H  0  at  many  temperatures  are  given 
by  Polosin  and  Ozolin,  1940.  ** 


AMMONIUM 


400 


NH 


*1 


PO 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  DIHYDRCGEN  PHOSPHATE  - 
SODIUM  DIHYDROGEN  PHOSPHATE  -WATER 

(Shpont,  1941) 

NflJyS” ‘and b‘ FO^ . S0l"ti0"  C°"tai"i”8  8'°* 


Gms •  per  100  gms . 
Sat.  Sol. 


Solid  Phase 


Gms .  per  100  gms . 
Sat.  Sol. 


NH4H2P04 


Solid  Phase 


NH^HaFC4  NaHaPC4 


Results  at  -9.90 


Results  at  io° 


0.0 

42.4 

Ice  +  NaH  PO  ‘2H  0 

21 .8 

0.0 

3.6 

28.6 

lie  4  2 

20.5 

6.2 

7.5 

24. 6 

It 

18.0 

12.7 

9.2 

22.8 

Ice  +  NH  H  PO., 

16.1 

19.4 

8.5 

3.4 

28. 4 

30.4 

NH  H  KD  42H  0 

VaH4P04-iH20 

12.7 

11.5 

30.2 

34.i 

11.1 

35.5 

Results 

at  -70 

6.2 

38.0 

Ice 

3-0 

39.5 

0.0 

24.2 

0.0 

40.5 

4.0 

21 .0 

II 

8.4 

17.4 

II 

Results 

12.3 

13-8 

Ice  +  NH  H  PO 

10.6 

8.8 

7.0 

20.8 

29.4 

29.7 

NHUH  FO  -2H40 

nh4h  ro  +^h2po4-2H2o 

NaHlPO  -2H  0 

35-9 

24.2 

21 .4 

0.0 

5.7 
12. 1 

3.4 

31.5 

II  4 

19.5 

18.9 

0.0 

33.6 

II 

15.8 

29.2 

14.5 

32.9 

Results  . 

at  -4. 30 

13.4 

36.7 

12.4 

39.1  Ni 

0.0 

15.1 

Ice 

£.7 

42.9 

8.8 

7.0 

II 

2.8 

44*3 

16.8 

0.0 

NH  HaFO  + Ice 

0.0 

45-3 

15.3 

6.6 

4N§4H4P04 

13.3 

13*5 

4„2  4 

Results 

11.4 

20.6 

II 

9.1 

6.9 

30.3 

31.0 

nh  h  io  +&iyo  ^o 

4&H4P04-2H20 

30.2 

28 .0 

0.0 

5-5 

3.3 

32.8 

II 

26.10 

9-77 

0 .0 

34.6 

II 

25-2 

ii.5 

Results 

at  o° 

23-0 

18.2 

20.0 

34.97 

18.4 

0.0 

NH  H2PO 

l8.6 

28.2 

16.9 

6. 4 

Ml  ^ 

17.3 

31.9 

16.06 

9.02 

II 

l6.2 

35.4 

14*7 

13.1 

II 

1  5*78 

35.62 

13.11 

18.46 

II 

13-30 

41 . 89  1 

12.9 

20.0 

II 

13. 30 

41 . 60 

10.  53 

27.47 

II 

9-55 

43-75 

10.0 

31.1 

II 

6.26 

46.50 

9.64 

9.8 

31 .69 

31.7 

NH4HaP04+&H2P04-2H20 

5.2 

3-42 

47*8 

48.55 

6.7 

33.3 

NaH-PO  ‘2H  0 

2.5 

49.0 

5-8 

33-5 

^  It  ^ 

0.0 

51.2 

3.3 

34.8 

II 

2.62 

34.84 

II 

0.0 

36.4 

•1 

nh4h2P04 


NH 


LH_BO  +  NaFLPO  ‘aH^O 
TaHIPO  -aHJC 


'4  24. 


nh4h2fo4 


4lfaH2PC4-!H2‘b  2 


nh4h2po4 


NH4H2P04  +  f^.H2po4  *^0 
NaH2P04-2Ha0 
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EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  DIHYDROGEN  PHOSPHATE 
SODIUM  NITRATE  -  WATER 

(Shpoat,  1947) 


Gms.  per 

100  gms. 

Gms.  per 

100  gms. 

Sat 

J3ol. 

Solid  Phase 

oat . 

oOl . 

Solid  Phase 

"NaN03 

nh4h2po,; 

NaNO, 

nh4h2po4 

Results 

at  -io° 

Results 

at 

0° 

23.1 

0.0 

Ice 

0.0 

18.4 

nh4h2po4 

19-2 

18.  6 

4-9 

6.5 

II 

It 

8.2 

12.15 

17.1 

16.03 

II 

II 

16.  7 

8.3 

II 

16.7 

15-5 

13-5 

13-1 

Ice  +  NHuH?POtt 

24.58 

14.08 

17.  4 

12.6 

PttH2P°tt 

25.8 

13-7 

26. 6 

10.9 

II 

36.  36 

11.92 

NH(1H,PO„  +  NaNO, 

33- 9 

34- 4 
36.3 

9.8  NH  HJO  +  NH  H  K)  •  2H-O 
9.6  NHXPO4 tt-2lfr?  +  ftaN<?- 
6.5  4  NaNO, 

36.4 

38.8 

39.24 

12.0 

6.  3 
5-69 

II 

NaNO, 

II  ^ 

37.6 

3.8 

II 

40.0 

3-60 

39-8 

0.0 

II 

41.9 

0.0 

Results 

at  +io° 

Results 

at 

+20° 

0.0 

21 .8 

NH4H2PO4 

0.0 

25.9 

NR,H2POa 

7.9 

20.8 

7-6 

24.1 

16.2 

18.6 

II 

15-7 

21 . 6 

17.2 

16.1 

II 

18.65 

21 . 1 

II 

34-5 

13.8 

II 

24.  4 

18.8 

II 

37-5 

41-4 

12.8 

5-9 

NH*%*y3Na"3 

33-7 

36.5 

16.0 

15.0 

II 

42.5 

3-5 

37-50 

14-52 

43-9 

0.0 

11 

38.86 

14.5 

NH4H2P04  +  NaNO, 

40.87 

10.03 

NaNO, 

Results 

at  +30° 

43-8 

5.6 

. 

NH  H2P04 

44-56 

4.  38 

II 

0.0 

30.2 

45-2 

3-2 

7-2 

28.0 

Ml  ^ 

46.O 

0.0 

II 

15-2 

24.4 

II 

23.6 

21.3 

II 

Results 

at 

+40° 

32.6 

18.4 

II 

35-5 

17.3 

II 

0.0 

34-3 

NH(,HoP0„ 

39.0 

16.1 

II 

6.72 

31-07 

Ml  ^  ** 

40.0 

46.2 

15.5 

5-4 

NH4H2PO^+  NaN03 

14.69 

30.55 

27.93 

21.44 

It 

It 

47-4 

3-1 

41 .48 

17. 19 

NH4H2PU4  +  NaNO^ 

48.0 

0.0 

42.2 

IS- 97 

NaNO, 

Results 

45.3.5 

10.07 

II  *3 

at  +60 0 

48.3 

5.05 

II 

43-8 

51.3 

0.0 

II 

0.0 

nh4h2po4 

11.24 

37-57 

II 

Results 

at 

+80  0 

23.21 

3i.i5 

It 

34.2 

26. 1 

II 

0.0 

53-6 

NH„H,PO,, 

42.97 

44-93 

22.27 

18.90 

NH4H2POu  +  NaNO. 

4  NaNO.,  3 

15.08 

30.0 

44.05 

35-7 

4„2  4 

II 

47.8 

14.39 

43.28 

28.02 

NH..H.PO.  +  NaNO, 

50.04 

8.72 

II 

51 . 60 

14.  94 

*  "NattO,  3 

55-55 

0.0 

56.47 

7.  30 

n  3 

Results 

at  +  no0 

59.68 

0.0 

II 

0.0 

67.3 

NH  H,PO„ 

26.27 

50.8 

43-33 

39-74 

NHuH5POu  +  NaNO. 

57.28 

16.88 

4  2Naft0.  3 

65.7 

0.0 

II  J 
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SOLID  SOLUTIONS  IN  THE  SYSTEM  AMMONIUM  DIHYDROGEN  PHOSPHATE  -  THALLIUM 
DIHYDROGEN  PHOSPHATE  -  WATER  AT  29.5° 

(Bruzao,  1  948) 


Gins,  per  100. gms.  Sat.  Sol. 

. _ /  _ _ 


T1H2P04 

nh4h2po4 

Density 

vjiio  .  un2ru^ 
in  solid  phase 

0.0 

30.87 

1.174 

0.0 

2.  52 

29.86 

1.197 

7-49 

4-90 

29.03 

1.217 

14-  8l 

9.02 

27.10 

1.257 

25.41 

*15-35 

25.10 

1.321 

41.52 

21 .00 

22. 10 

1.381 

49.08 

23.85 

21 . 66 

1.416 

56.94 

26.79 

20.04 

1-453 

59.16 

28.25 

19.63 

1.472 

60.18 

30.45 

16.13 

1-479 

96.66 

30.97 

11.92 

1.448 

98.22 

33-56 

5.16 

1.425 

98.72 

33-94 

0  .0 

1-394 

100 

•at  3o° 

FG  EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  DIHYDROGEN  PHOSPHATE  -  UREA  -  WATER 

tBlldiu,  19  41a) 


Gms.  per  100  gms. 
Sat.  Sol. 


Solid  Phase 


Gms.  per  100  gms. 
Sat.  Sol. 


14-9  34-0 

9.6  37-8 

8.9  37-2 

Results  at  5C 


<*-CO(NH2>2 


18.5 

16.1 

nh4h2po4 

19.6 

8.0 

II 

17.9 

26.0 

II 

15.8 

33-9 

" 

12 

40.9 

oC-  CO(NH2)2 

6 

40.1 

The  eutectic  occurs 

at  -160  with 

and  28.6% 

CO(NH2)2. 

25.1 
26.  3 
24. 
19. 
21 . 

4. 

7. 
10 . 


[4H2PO4 

C0(NH21 

'2 

nh4h2po4 

CO(NH2 

Results  at  -io° 

Results 

14-5 

17.2 

nh4h2po4 

21 . 2 

15-8 

14-4 

25.5 

It 

22.6 

7-9 

10.  1 

32.8 

«-CO(Nfl_)_ 

20 . 1 

24.0 

7.0 

32.5 

11  ^ 

16.8 

37-3 

18. 1 

33-0 

Results 

at  o° 

5-2 

45-9 

8.1 

45-5 

17-1 

16.2 

nh4h2po4 

11.2 

45-1 

18.4 

7-8 

II 

l6.2 

25-0 

II 

Results 

Solid  Phase 


nh4h2po4 


oc-00(NH2>2 


15 

7.4 

22.8 

36.0 

31-3 

51-6 

50.5 

49-5 


nh4h2po4 

II 


c6-C0(NH2)2  + 
/3-  CO(NH2t3 


the  solution  containing  12.8%  NH4H2P04 


40  3 
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nh4 

AMMONIUM  PERRHENATE  NH4Re04  ReO 

SOLUBILITY  OF  AMMONIUM  PERRHENATE  IN  WATER 

(Smith  and  Long,  19481 

Moles  NH^ReO^  per 
100  gins .  H20 

0.0103 
.0325 
.0599 


t° 

0 

30 

50.3 


AMMONIUM  SULF ITE 


<nh4)2so3 


SO 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIA  -  SULFUR  DIOXIDE  -  WATER  AT  25° 

(Hill,  1948) 

The  system  was  studied  in  the  concentration  range  where  the  total  pres¬ 
sure  was  less  than  one  atmosphere.  Only  slight  oxidation  to  sulfate  oc¬ 
curred,  and  the  solid  phase  was  (NH  )2S0 ,'H  0  throughout.  The  solubility 
of  ammonium  sulfite  read  from  the  plot  of  these  data  is  several  percent 
less  than  that  found  by  Ishikawa  and  Murooka  (Vol.  I,  p.  1120). 


Gms.  per  100  gms.  Sat.  Sol. 


nh3 

23.8 

19.9 

17.4 

16.1 

15.8 

13.8 

13.8 

11.9 


so2 

6.5 

9.3 

13.5 

15.9 

16.4 

19.0 

19.2 

20.7 


S°3 

0.2 

nil 

0.3 

0.1 

nil 

0.1 

0.7 


Density  ^5 


0.964 


Gms.  per  100  gms.  Sat.  Sol. 


.007 
.061 
.101 
.  109 


1.150 


nh3 

12.1 

ii.5 

11.8 
12.4 

13- 4 

13.8 

14- 1 
14-8 


SO, 


•3 

•3 


21 . 

22. 

27. 

33- 
41 .4 

43- 2 

44- 9 
49-2 


SO, 


0-3 
0.2 
0.3 
0.8 
0.2 
0 . 4 
0.5 


Density  ^5 


1.201 
1.234 
1 .278 
1 . 342 
1.358 
1-371 
1.411 


Additional  results  for  the  system  NH  -SO  -HO  at  0°,  20°,  30°,  40 
and  60  are  given  by  Terres  and  Hahn,  i39272  fheir  results  differ  from 
the  above  in  solutions  containing  less  than  20%  S02. 


50' 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  SULFITE  -  AMMONIUM  BISULFITE  -  WATER 

(Vasilenko,  1949) 


t° 


Gms.  per  100  gms.  Sat.  Sol. 


(NfV2S03 

31-71 
22.  58 
15-40 

10.78 
9.06 
7. 20 
2.48 
0.0 


NH4HS03 

0.0 

19.50 

39.17 
56.29 
60.76 
63-99 

69.18 
72.38* 


Solid  Phase 


inh4)2so3-h2o 


(NH^SO^O  +  ( NH„ ) „S„0, 


4,),2^2^)5 


4  225 


0 


AMMONIUM 
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Data  of  Vasilenko,  1949  (Con.) 


20 


SO 


30 


is.  per  too 

gms.  Sat 

A. 

(NH4)2S03 

NH4HS0. 

37.40 

0.0 

30.24 

13-99 

24.26 

27-75 

18.19 

42.50 

14.  79 

54-54 

11.31 

65.04 

9,73 

67.56 

6.48 

70.57 

4.61 

71 .27 

3-54 

73-84 

1  •  71 

74.26 

0.0 

75-95 

40.30 

0.0 

30.77 

18.81 

21 .99 

38.26 

16.13 

55.94 

12.75 

66.73 

8.21 

70.98 

4.09 

74-45 

1 . 72 

76.85 

0.0 

79.31 

Solid  Phase 


inh,i3so3'H2o 


inh4i2so3-b3o 


‘Contained  excess  H2S0  =  0.59  Wt.  %  * 'Contained  excess  H  SO- =  1 . 31  Wt.  % 

** ’Contained  excess  H2SC>3  =  0.58  Wt.  % 


COMPOSITIONS  OF  SOLUTIONS  SATURATED  WITH  AMMONIUM  SULFITE  AND  BISULFITE 


Gins,  per  100  gms. 
Sat .  Sol . 

t°  „ - ^ - - 


(NH4)2so3 

NH4HS03 

0 

13.54 

54.16 

20 

16.13 

54.00 

25 

11.59 

66.88 

40 

27.42 

44-85 

60 

34.04 

40.59 

Solid  Phase 


(NH4)2so3-h2o+nh4hso3 

II 

(NH4)2S03  +  (NH4)2S205 

(NH4,2S03'H20  +  NH4H903 


(Terres  and  Hahn,  1927) 

(  It  II  II  M  ) 

(Ishikawa  and  Hagisawa,  1933) 
(Terres  and  Hahn,  1927) 

|  II  II  II  II  | 


EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  SULFITE  -  SODIUM  CHLORIDE  -  WATER 

(Silberman  and  Ivanov,  1941) 


Na2S03 

Gms.  per  100 
(NH4)2S03 

gms.  Sat. 

NaCl 

Sol. 

nh4ci 

Solid  Phase 

60 

- 

11.96 

25-30 

NH4C1  +  NaCl 

— 

35.82 

- 

16.74 

<nh4)2so3-h2o  +  nh4ci 

2.36 

- 

24-23 

- 

NaCl  +  Na2S03 

8.35 

45.08 

- 

- 

(NH4)2S03-H20  +  Na2S03 

12.84 

0.  52 

- 

30.84 

Na2S03  +  NH4C1  +  NaCl 

4-  25 

35-11 

- 

15-  79 

Na2S03  +  ( NH4 )  2S03  •  H20  +  NH4Q 

6o 
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Data  of  Silberman  and  Ivanov,  1941  (Con.) 


Gms.  per  100  gms.  Sat.  Sol. 


Solid  Phase 


Na2S03 

<nh4)2so3 

NaCl 

nh4ci 

80  2.27 

- 

26.08 

- 

Na2S03  +  NaCl 

— 

- 

11.57 

29-94 

NaCl  +  NH4C1 

5.5i 

54.67 

- 

- 

Na2S03  +  (NH4)2S03 

- 

43- 18 

- 

18.46 

<nh4)2so3  +  nh4ci 

6.31 

27.80 

- 

20.00 

Na2S03  +  NH4C1 

4.78 

34.63 

- 

19.91 

It 

4.91 

41  •  22 

- 

18.34 

Na2S03  +  (NH4)2S03  +NH4C1 

13.40 

15.79 

Na2S03  +  NH4C1  +  NaCl 

AMMONIUM  BISULFITE  NH^HSO. 

3 

SOLUBILITY 

OF  AMMONIUM 

BISULFITE 

IN  WATER 

{ Vas  i  lenko, 

1948  I 

Solid  Phase 

Ice 

Solid  Phase 

jnh4)2s2os 

1 0  Gms .  NH( 

[.HSO,  per 

♦  0  Gms.  NHuHSO_  per 

to  Gms.  NH^HSOj  per 

100  gms. 

Sat  .  Sol . 

100  gms 

.  Sat .  Sol . 

100  gms.  Sat  .Sol. 

-3-4 

9-4 

-24.8 

63.6 

4.6 

73-5 

-6.0 

16.8 

-21 .7 

64-  4 

5-1 

73-1 

-8.7 

22.  7 

-21 .0 

65.0 

13.8 

75-6 

-10.2 

27.5 

-l6.7 

66.3 

15-7 

76.6 

-12.2 

30.9 

-17.0 

66.4 

*20.0 

74-  5 

-13.8 

34-9 

-13.8 

67.9 

*  *20.0 

76.95 

-16.6 

40.3 

-10.0 

68.4 

*25.0 

78.41 

-18.9 

44-5 

-9.2 

69.5 

*40.0 

80.3 

-21.5 

48.5 

-3.3 

70.7 

**40 .0 

80. 64 

-214. 2 

51.3 

-4.0 

10 

*60.0 

86.1 

-25.0 

53-2 

-0.2 

72.  3 

**60.0 

84.7 

-26.2 

54-4 

*0.0 

72.8 

-29.0 

57-8 

**0.0 

71.8 

-29.0 

59.1 

-31  60.5 


Terres  and  Ha.hn  (1937)  *  * Terres  and  Reinsen  (1937) 

***Ishikawa  and  Hagisawa  (1933) 
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EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  BISULFITE  -  AMMONIUM  SULFATE  -  WATER 

(Vasilenko,  1  9481 


The  solubility  of  ammonium  sulfate  was  redetermined,  and  the  results 
agree  with  those  found  by  previous  authors  (Vol.  I,  p.  1122).  The  data 
below  were  determined  by  the  polythermal  method. 


SO. 


Gms.  per  100  gms.  Sat.  Sol. 


i4)2so 

1 

4  nh4hso3 

42.8 

Results  at  20 

0.0 

36.5 

9.6 

29.0 

21 . 3 

21.5 

34-2 

13.3 

52.0 

10.3 

58.1 

9.9 

58.1 

9.4 

60.7 

8.0 

65.5 

7.30 

66.8 

6.9 

68.6 

5-9 

71 . 2 

6.0 

71.8 

0.0 

77-0 

41 . 0 

Results  at  o° 

0.0 

34-  5 

9-9 

26.5 

22. 1 

19.5 

35-1 

12.8 

50.3 

10.0 

56.3 

9.1 

59-1 

8.9 

58.8 

7.9 

64.2 

7.4 

65.  3 

6.6 

65.6 

3-0 

69.3 

2.0 

70.6 

0.0 

72.O 

40.0 

Results  at  -io° 

0.0 

35-5 

10.0 

25-5 

22.4 

18.5 

35-5 

12.  5 

49.1 

9.9 

55-4 

9.0 

58.1 

8.4 

59-2 

8.0 

60.8 

Solid 

Phase 


Gms.  per  100  gms.  Sat.  Sol. 

/  s 

(NH4)2S04  NH4HS03 


Solid 

Phase 


Results  at  -io°  (Con.) 


A 

7.  6 

61.8 

B 

A 

6-3 

62.5 

B 

A 

2.9 

66.  3 

B 

A 

0.0 

68.7 

B 

A 

28.0 

0.0 

Ice 

A 

13-5 

13.1 

Ice 

A 

0.0 

26.0 

Ice 

A 

A 

Results  at 

-19° 

A 

A 

39.25 

0.0 

Ice  +  A 

A 

32.5 

10.2 

A 

+  B 

24.  5 

22.  7 

A 

B 

17.7 

35-9 

A 

12.4 

48.  7 

A 

9-  7 

54.6 

A 

8.8 

57-2 

A 

A 

8.8 

57-1 

A  +  B 

A 

7.2 

58.9 

B 

A 

6.0 

60.0 

B 

A 

3-8 

62.1 

B 

A 

2.8 

63-6 

B 

A 

0.0 

65.5 

B 

A 

0.0 

44-5 

Ice 

A 

1 .0 

43-1 

Ice 

A 

8.4 

33-0 

Ice 

+  B 

16.  3 

25.1 

Ice 

B 

30.0 

10.5 

Ice 

B 

B 

Results  at 

-31° 

B 

0.0 

60.5 

Ice  +  B 

2.6 

59-0 

B 

5-7 

56.2 

B 

A 

6.7 

54.8 

B 

A 

9-4 

52.9 

B 

A 

9.8 

52.0 

A  +  B 

A 

12.5 

45-5 

Ice  +  A 

A 

8.7 

49.0 

Ice 

A 

6-3 

51-3 

Ice 

A 

5-3 

53-0 

Ice 

A 

2.5 

56.6 

Ice 

A  +  B 


The  eutectic  temperature  is  -34-5°  (10.0%  (NH4)2S04,  50.5$  NH4HS03). 


A  =  <NH4)2S04 


B  =  NH4HS03 
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equilibrium  in  the  system  ammonium  bisulfite -sodium  chloride  -  water 

(Silberman  and  Ivanov,  1941) 


Gms . 

per  100  gms.  Sat.  Sol, 

Solid  Phase 

t° 

NaHS03 

nh4hso3 

NaCl 

NH4C1 

25 

21.10 

- 

16.94 

- 

NaHS03  +  NaCl 

6.43 

65.57 

- 

- 

NaHS03  +  NH4HS03 

- 

67.47 

- 

3.81 

NH4HS03  +  NaCl 

27.  48 

- 

1 . 24 

17.84 

NaHS03  +  NH4C1  +  NaCl 

7.61 

62.04 

- 

2.98 

NH4HS03  +  NaHS03  +  NH4C1 

- 

- 

16.82 

16.16 

NaCl +  NH4C1 

6o 

27.56 

- 

15-44 

- 

NaHS03  +  NaCl 

- 

61 . 80 

- 

12.28 

nh4hso3  +  nh4ci 

6.34 

74-50 

- 

- 

NaHS03  +  NH4HS03 

23-  34 

14-40 

- 

19.41 

NaHS03  +  NH4C1  +  NaCl 

5-  43 

50.19 

- 

12.62 

NaHS03  +  NH4HS03  +  NH4C1 

- 

- 

11.96 

25.30 

NH4C1  +  NaCl 

The 

system  (Nfl..) 

2so  -  (NH4> 

,s,0,  -  H  O 

at  25° 

has  been  studied  by  Terres 

and  Overdick,  1928 

Results 

are  also  given  in 

the  presence  of  excess  S02- 

AMMONIUM  SULFATE  (NH4)2S04  SO 

Equilibrium  data  in  the  system  NH3  -  S03  -  H20  between  o°  and  ioo°  is  re¬ 
ported  by  Terres  and  Schmidt,  1927.  The  solubility  of  ( NH4 ) 2S04  in  the 
presence  of  excess  NH^  and  S03  was  determined. 

SOLUBILITY  OF  AMMONIUM  SULFATE  IN  AMMONIA  SOLUTIONS  AT  25 0 

(Hill  and  Loucks,  1987) 


per  100 

gms.  Sat.  Sol. 

Gms.  per  100 

gms .  Sat .  ! 

nh3 

(NH4)2S°4 

'nh3 

(nh4i2so1 

0 

43-  41 

21.39 

IS-  68 

12.84 

26.80 

22. 62 

13-97 

18.33 

19.31 

23.34 

13.42 

SOLUBILITY  OF  AMMONIUM  SULFATE  IN  AMMONIA  SOLUTIONS 

(Guyer,  Bieler,  and  Orelli,  1  9401 


The  results  are  presented  in  the  form  of  diagrams  only,  and  the  follow¬ 
ing  data  were  read  from  the  curves^Gms.  (NH4>2S04  per  100  gms.  of  solvent) 


in  Solvent 

6 

O 

cn 

1 

-10° 

0° 

23° 

5 

24 

- 

22 

26 

io 

18 

14(15%  NH  ) 

14 

21 

20 

8 

5  3 

4-5 

l6 

30 

2.5 

1-5 

3 

11 

40 

60 

1 

1 

2.5 

7 

80 

2 

2.5 

1-5 

1-5 
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The  solubility  of  ammonium  sulfate  in  aqueous  ammonia  solutions  from  50 
to  35°  was  determined  by  Belopolskii,  Lebedev,  and  Trifonova,  1931. 

EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  SULFATE  -  SODIUM  SULFATE  -  WATER 

0  -  (Belopolskii  and  Shpunt,  1936  1 
“5°  ~  (Belopolskii  and  Shpunt,  1935a> 

0°-  (Belopolskii,  Shpunt,  and  Se reb ren i kora,  19341 


Gms .  per 

100  gms. 

Density 

Solid 

Gms.  per 

1 00  gms . 

Solid 

Sat . 

Sol. 

Phase 

Sat . 

Sol. 

Density 

Phase 

Na2S04 

<nh4)2so4 

Na2S04 

inh4)2so4 

Results 

at  o° 

Results  at 

7°  (Con 

. ) 

6.56 

8.80 

- 

A 

10.60 

25-77 

— 

A  +  B 

6.86 

16.43 

1.158 

A 

8.  52 

29.48 

- 

B 

7.22 

23.46 

1 . 204 

A 

6.82 

33-73 

- 

B 

7.66 

28.60 

1-233 

A  +  B 

5.63 

37.  74 

- 

B  +  C 

7.25 

29.77 

- 

B 

0.0 

42.0 

- 

C 

6-33 

30.76 

1-239 

B 

5-52 

33-59 

- 

B 

Results 

at  -50 

4-  43 

37-84 

1.243 

B  +  C 

3-0 

38.80 

- 

C 

4-53 

13.79 

1.119 

A  +  Ic( 

1-54 

40.07 

- 

C 

6.08 

32.67 

1.233 

A  +  B 

Results 

at  70 

4.08 

38.20 

1.253 

B  +  C 

0.0 

40.80 

1 . 226 

C 

7.55 

0.0 

- 

A 

0.0 

15.0 

- 

C  +  Ic< 

8.70 

10.96 

- 

A 

9.64 

19-36 

A 

A  =Na2S04-ioH20  B  =  Na2S04'  (NH^SO^^O  C  =  (NHi+)2S0J| 


Data  for  the  system  (NH^)2S0^  -  H3P04  -  H20  at  250  and  75°  are  given  by 
Uno,  1940a. 

Data  for  the  quaternary  system  ( NH^ ) 2S04  -  Na2S04  -  NH3  -  H20  from  o°  to 
1 5°  are  given  by  Belopolskii  and  Aleksandrov,  1933- 

The  phase  diagram  for  the  system  ( NH4>280  -  Pyridine  -  Water  at  25°  is 
given  by  Peakin,  1940,  but  without  numerical  data.  The  ammonium  sulfate 
decreases  the  solubility  of  pyridine  in  water  to  a  minimum  of  about  22% 
when  the  saturated  solution  containsi 5%  salt. 


SO  AWON I UM  PERSULFATE  (NH^)2S208 

SOLUBILITY  OF  AMMONIUM  PERSULFATE  IN  SULFURIC  ACID  AND 
AMMONIUM  SULFATE  SOLUTIONS 

(Gall,  Chore  h,  and  Brown,  1  9431 

It  was  found  that  solutions  of  the  persulfate  decomposed  «Pon  sending 
to  yield  H-SO-  and  <NHJ2SO  and  that  H202  was  then  produced.  The  amount 
of  ILSO.  and  §202  present  at  varying  lengths  of  time  "ere  determined  and 
an  extrapolation  was  then  made  to  zero  time  in  order  to  find  the  a"10^ 
of  undecomposed  persulfate  originally  present.  The  authors  present  their 
original  data,  and  the  following  rounded  values  read  from  plots  of 
data.  Densities  are  also  given  . 


409 


AMMONIUM 


nh4 


Gms .  H  S0„ 

Gms . 

<nh4> 

Gms. 

2S208 

<NH4! 

per  Liter  of  Saturated  Solution 

l_SO..  per  liter  Sat.  Sol. 

2  H 

- 

per  liter 
Sat .  Sol . 

S' 

0 

25 

50 

75 

100 

Results  at  150 

o 

520* 

496 

474 

451 

428 

50 

448 

428 

408 

389 

369 

100 

388 

370 

352 

335 

318 

150 

334 

318 

303 

286 

271 

200 

288 

274 

258 

242 

227 

250 

247 

233 

218 

203 

190 

300 

212 

197 

182 

166 

154 

350 

178 

162 

148 

132 

120 

400 

145 

132 

116 

101 

88 

Results  at  200 

0 

_  *  * 

542 

518 

496 

475 

452 

50 

481 

461 

441 

421 

401 

100 

426 

406 

390 

371 

352 

150 

374 

356 

340 

324 

307 

200 

326 

310 

295 

278 

263 

250 

281 

265 

250 

235 

219 

300 

239 

224 

208 

194 

178 

350 

190 

183 

169 

155 

139 

400 

162 

146 

131 

116 

100 

‘density  =  1 

.254 

“density  = 

1 .266 

100  parts  of  water  dissolve  6s  parts  of  (Nfl  )  S_0o  at  room  temperature. 

(Elbs,  1893).  4220 

100  gins,  of  a  saturated  solution  of  ammonium  persulfate  in  furfural 
contain  0.1  gms .  <NH4)2S20g  at  25°.  (Trimble,  1941). 

AMMONIUM  SULFAMATE  NH^SO^  SON 

SOLUBILITY  OF  AMMONIUM  SULFAMATE  IN  WATER 

ICopery,  1988;  Ricci  and  Selikson,  19  47) 

The  anhydrous  salt  is  the  solid  phase  (R.  and  S.) 


t° 

Gms.  NH4S03NH2  per  100  gms. 
- - ^ 

t° 

Gms.  NH4S03NH2 

per  100  gms 

h2o 

Sat.  Sol. 

fl20 

Sat .  Sol'. 

0.2 

134.8 

58.4 

30 

232.4 

70.0 

10 

166.6 

62.5 

35* 

265.3 

72.9 

20 
__  * 

200.2 

66.7 

40 

279.5 

73-7 

20 

203.0 

67.0 

50 

357 

78.1 

25 

221 . 5 

68.87 

‘Ricci  and  Selikson. 
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nh4 

SON  EQUILIBRIUM  IN  THE  SYSTEM  AMMONIUM  SULFAMATE  -  SULFAMIC  ACID  -  WATER  AT  250 

(Ricci  and  Selikson,  19  471 


Gms.  per  100  gms. 
Sat.  Sol. 

Solid  Phase 

Gms.  per  100  gms. 
Sat.  Sol. 

Solid  Phase 

NH4S03NH2 

HS03NH2 

NH4S03NH2 

HS03NH2 

68.87 

65.99 

63.59 

62.96 

62.19 

0.0 

5.73 

11.00 
13.65 
15. 16 

NH  SO  NH 

H  „  O 

II 

II 

NH4S03NH2  +  HS03 

60.72 
47.39 
29.89 
12.18 
NH2  0.0 

15.26 

16.19 

17.06 

17.72 

18.78 

hso4nh2 

It 

II 

II 

II 

Melting  points  in  the  system  NH4S03NH2  +  NaS03NH2  are  given  by  Laning 
and  van  der  Meulen,  1948. 


WO  AMMONIUM  Para  TUNGSTATE  5<  NH4)20-i2W0  • uH20 

SOLUBILITY  IN  AMMONIA  SOLUTIONS  AT  190 

(Daw  i  h  1,  1940) 

The  solubility  of  ammonium  paratungstate  increased  with  increasing 
amounts  of  free  ammonia  in  solution,  and  also  with  time.  There  was  no 
evidence  of  a  constant  value  having  been  attained  after  14  months  con¬ 
tact  with  the  solutions,  although  the  temperature  variation  (1  2°)  was 
large  enough  to  make  the  accuracy  of  the  results  1  0.2%  (abs.).  Some 
typical  results  were  as  follows-,  (in  gms.  salt  per  100  gms.  Saturated 
Solution) . 


%nh3 

Time 

4  days 
4  months 
13  months 

0  NITROUS  OXIDE  N20 

Correction  to  Volume  I:  p.  «37  (Mancbot,  Jahrstorfer,  and  Zeptner, 
1924) • 

The  reference  is  Z.  anorg.  Chem.  mi.  38,  45  (1924) 

SOLUBILITY  OF  NITROUS  OXIDE  IN  WATER 

(Markham  and  Kobe,  1941) 

Ml  (0°,  760  mm)  N20 

t°  Dissolved  in  1ml.  H20 

2°'2  0.5392  (0.549  Orcutt  and  Seevers,  1937> 

uo  0.3579 


0 

0.94 

6.25 

12.0 

1-5 

1.6 

1.5 

1-4 

1 .1 

2.5 

6.3 

5-7 

1.1 

3-2 

12.1 

13-3 
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SOLUBILITY  OF  NITROUS  OXIDE  IN  AQUEOUS  SALT  SOLUTIONS 

(Markham  a  ad  Kobe,  1941) 

/Q-  Ml.  N20  (measured  at  o°,  760  mm.)  dissolved  in  1  ml.  of  solution. 

S  =  Ml.  N20  (measured  at  o°,  760  mm.)  dissolved  in  that  volume  of  solution  which  con¬ 
tains  one  gram  of  water. 


Moles  Added 

KC1 

NaCl 

Salt  per  1000 

s- 

gms.  H20 

/3 

S  /3 

S 

/3 

s 

0.2° 

0.2 

1.2183 

1.2267 

0.5 

1.1355 

1.1556 

1 

0 . 9880 

1.0140  0.9178 

0.9327 

1.0174 

1 .0545 

2 

.7784 

0.8212  .6675 

.6902 

3 

•  6349 

.6893  .5053 

•  5330 

25° 

1 

•  4329 

.4466  .4O26 

.  4127 

0.4552 

0.4749 

2 

.3580 

.3803  .3166 

.3299 

.3961 

.4299 

3 

.3030 

•3315  .2502 

.2662 

.3524 

.3978 

40° 

1 

.  2885 

•2995  .2719 

.2797 

.3100 

•  3254 

2 

.2416 

.2613  .2l8l 

.2288 

.2761 

.  3018 

3 

.2077 

.2286  .1743 

.1866 

.2475 

.2814 

Mg ( NO3 ) 2  MgS04 

^ ^ .  - A. _ 

Na2S04 

s  /3 

S 

/— - - 

/3 

' - 

s 

0.2° 

0.5 

1.0139 

1.0316  0.8778 

0.8777 

1 

0.  7921 

0.8215  .6019 

•  60  39 

2 

•  5238 

.5664  .2771 

.2820 

3 

.3618 

.4079 

25° 

0.5 

.4488 
•  3850 
.278s 
.2104 

•4593  .3840 

•3858 

0.3565 

0 . 3612 

2 

3 

•4023  .2790 

•3042  *.1442 

•  2403 

.2816 

.1478 

•  2476 
.1721 

•2547 

•1797 

40° 

0-5 

1 

2 

3 

.3061 
.  2620 
.1989 
•  1556 

•3150  .2612 
•2756  .1945 
•2188  *.1018 
•1793 

.2638 

.1969 

.1049 

•  2425 
.1722 
.1226 

.2472 

•1791 

.1297 

’1.5  Molal  salt  solutions 

The  authors 

also  present  empirical  equations  expressing  their 

results 

N 
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SOLUBILITY  OF  NITROUS  OXIDE  IN  WATER  AND  ETHYL  ALCOHOL 

(Carlos,  18561 


The  alcohol  had 

a  density 

of  0.792 

at  200. 

Results 

in  Water 

Results 

in  Alcohol 

t° 

fi 

t° 

fi 

t° 

fi 

t° 

fi 

0 

1.305 

15 

0.778 

0 

4.178 

15 

3.268 

5 

1.095 

20 

.670 

5 

3-844 

20 

3-025 

10 

0.920 

25 

•  596 

10 

3-541 

25 

2.813 

Henrich 

( 1892 ) 

recalculated  Bunsen's  data 

for  the 

solubility 

of  nitrous 

oxide  in  water  and  in  alcohol  and  obtained  the  equations: 

/3  in  ale.  =  4.1902-0.074389  t  +  0.00078226  t2 
in  H20  =  1.30263-0.046254  t  +  0.00072154  t2 

The  results  calculated  from  these  equations  are  not,  however,  in  good 
agreement  with  those  of  other  workers  (Vol.  I,  p.  H35»  1142). 

The  solubility  of  nitrous  oxide  in  olive  and  sesame  oils  from  i7°to  370 
was  determined  by  Meyer  and  Gottlieb-Billroth,  1921. 

SOLUBILITY  OF  NITROUS  OXIDE  IN  HUMAN  BLOOD 

(ml.  N„0  o°,  760  mm. 

Siebeck  (1909) 

Orcutt  and  Seevers  (i937> 

Cullen  and  Cook  (1948) 


f°  per  ml.  Blood) 

38  0.417 

37-5  -4i6 

37.5  -415 


NITRIC  OXIDE  NO 

SOLUBILITY  OF  NITRIC  OXIDE  IN  SULFURIC  ACID  SOLUTIONS  OF 
NITROSYL  SULFURIC  ACID 

(Zeitltn,  1946) 


Solvent 


Density  at  150 

1 . 69S 
1 . 697 
1 . 667 

1 . 669 


%  n2o3 

1.18 

4-3 
1 .11 

3.86 


Ml.  NO  (measured  at  180,  760  mm.) 
Absorbed  per  ml.  of  Solvent 


40' 


1.47 

6 . 40 
2.85 

10.10 


70 

0 

1 . 

61 

6. 

20 

2. 

93 

10. 

20 

SOLUBILITY  OF  NITRIC  OXIDE  IN  METHANOL 

(Riccoboni,  1941) 

The  volume  of  NO  absorb  by  one  volume  of  me thauol 

rarras  »» 2o„  3o; 

rzr/ml.  Cfl-OH  (at  ,  aim.  pressure  of  Wo.4*  -S- 


Sf 
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NITROGEN 


N 


SOLUBILITY  OF  NITRIC  OXIDE  IN  ETHYL  ALCOHOL 

ICarlus,  1855) 


The  ethyl  alcohol  had  a  density  of  0.792  at  20  . 

T  0  t° 


0.3161  IS  0.2748 

.2999  20  .2659 

.2861  25  -2595 


Equilibrium  constants  for  the  reaction  2NO  +  02^=^  2NO,  and  the  sys 
tem  3N02  +  H20  2HN03  +  NO  at  o°  are  given  by  Epstein  (1939). 


NITROGEN  DIOXIDE  N02 

5  cc.  of  N02  dissolve  in  1  cc.  of  H2S04  containing  7.2 -8.3%  RN03  at 
room  temperature.  (Kirichenko,  1940). 


SODIUM  Na 

The  eutectic  temperature  in  the  system  Sodium  -  Ammonia  is  about  -no0. 
(Birch  and  MacDonald,  1947). 

Cubicciotti  (1949)  studied  the  system  Na  -  Nal  -  NH3  at  -330.  Two  liquid 
layers  are  formed,  and  Na  +  Nal  are  miscible  in  all  proportions  only  when 
the  mole  fraction  of  NH3  is  greater  than  0.97* 

Sienko,  1949  found  that  the  addition  of  Nal  to  mixtures  of  Na  +  NH3  in¬ 
creased  the  miscibility  of  the  components* 


SODIUM  ALUMINATES  xNa20-yAl203'ZH20 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXIDE  -  ALUMINUM  OXIDE -WATER  AT  250 

ISpraoer  and  Pearce,  1940) 

The  results  agree  with  those  of  Jucatis  (Vol.  I,  p.  1147). 

Gms.  per  100  gms.  Sat.  Sol. 


A10 


'Na20 

»i2o; 

Solid  Phase 

38.5 

0.65 

Na20-Al20,*2.5Ha0  +  3Na,0- A1,03 • 6Ro0 

36.0 

0.97 

Na20 • A1203 • 2 . sH20 

28.8 

2.16 

11 

26.0 

6.05 

II 

21 .1 

iS-5 

II 

20.9 

23.6 

Na20-Al203-2.5H20  +  A1203-3H20 

20.1 

23.4 

II 

18.6 

9.7 

A1203-3H20 

At  25°,  3.57  gms. 
"  "  0.36  "  - 

sodium  aluminate 

dissolve  in  100  gms.  ethylene  glycol 

"  "  "  propylene  glycol 

(Palit,  1947 

Melting  points  in  the  system  NiA102  -  NaFe02  are  given  by  Toropov  and  Shisacov,  1939. 

Na 
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AsO  SODIUM  ARSENATES  xNao0-yAso0, 

z  23 

EQUILIBRIUM  IN  THE  SYSTEM  ARSENIC  TRIOXIDE  -  SODIUM  OXIDE  -  WATER  AT  350 

(Nelaon,  1941) 

These  results  differ  from  those  of  Schreinemakers  and  deBaat  at  250 
(Vol.  I',  p.  1147),  who  found  the  phases  Na  As^-qH  0  and  Na  0AsaO  -26H_0 
and  did  not  find  2Na20- As203‘ 7H20  nor  Na20-3As203.  Nelson  points  out  that 
Schreinemakers  and  deBaat *s  data  did  not  justify  assigning  the  formula 
^a4^s2®5  9^20  and  That  the  Na^As^O^  •26H20  is  improbable  for  theoretical 
reasons . 


Gms.  As203 

Gib.  Na20 

Solid  Phase 

Gns.  As203 

Gib.  Na20 

>er  100  gms 
Sat.  Sol. 

.  per  100  gtiB 
Sat.  Sol. 

per  100  gins. 
Sat.  Sol. 

per  100  gms. 
Sat.  Sol. 

6.3 

42.0 

NaOH-H  0 

39-6 

16.9 

6.3 

41-5 

2Na  0  •  As20_ 

45-8 

15-2 

5-7 

41 .0 

48.9 

14-7 

9.2 

38.4 

If 

54-2 

13-9 

9-8 

38.4 

»l 

58.0 

13-7 

11.6 

36.4 

II 

58.7 

13-5 

12.8 

35-8 

II 

55-2 

12.8 

15-4 

34-9 

It 

53-1 

12.2 

16.3 

34-4 

II 

52.1 

11.2 

20.0 

33-4 

II 

50.3 

11.0 

19.5 

32.6 

2Na20*  As203‘ 7H20 

48.2 

10.2 

17-9 

31  *0 

II 

47.1 

9.1 

18.0 

28.9 

II 

45.3 

7.6  Na 

18.8 

28.2 

II 

45.5 

7-7 

20.2 

26.1 

II 

44.6 

7-5 

22.  8 

24-9 

II 

40. 1 

6 . 8 

25.5 

24.  0 

II 

36.9 

6.2 

26.3 

24.1 

II 

32. 5 

5-4 

29.4 

23.2 

It 

31  -8 

5-4 

34-5 

23. 1 

Na20-As20 

23-3 

3-9 

34-4 

22.5 

II 

19.8 

3-3 

36.2 

20.2 

II 

18.2 

3-0 

37.3 

l8.5 

II 

14-9 

2 .  S 

At  25°, 

28.06  gms. 

sodium  metaarsenite  dissolve  in  100 

Solid  Phase 


Na20-As203 

I! 

II 

II 

Na20  •  3As203 


Na20*  3As203  +  As203 


As203 


glycol. 

At  25°,  20.84  gins- 
glycol. 


sodium  metaarsenite  dissolve  in  100  gms.  propylene 

(Palit,  1947) 
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Na 


equilibrium  in  the  system  sodium  oxide  -  arsenic  pentoxide  -  WATER  AT  30° 

(Serebrennitoya,  1989) 


Gins,  per  100  gms. 


Sat 

.  Sol. 

Density 

Solid 

Phase 

>As2°5 

Na20' 

72.53 

0.0 

2.208 

A 

68.  30 

i.97 

A 

67.42 

2.39 

- 

A 

68.6 

3-4 

- 

A  +  B 

65.85 

4.00 

2.015 

B 

65.61 

4.22 

2. 110 

B 

63-34 

S-03 

2.049 

B 

63-42 

5-13 

2.053 

B 

60.66 

6.43 

2.010 

B 

59.36 

7-45 

1-995 

B 

59.16 

7.82 

1.988 

B 

61.20 

8.90 

2.071 

B  +  C 

61.34 

8.97 

2.066 

C 

59-92 

9.02 

2.048 

C 

57-97 

9.01 

2.030 

C 

56.08 

8.87 

1.949 

C 

53-47 

9.22 

1.850 

C 

52.27 

9-07 

1.858 

C 

50.55 

9-63 

1 . 840 

C 

45.26 

IO.34 

1.727 

C 

43.15 

10.72 

1 . 710 

C 

41.38 

11.07 

1.674 

C 

41 .40 

11.17 

1.675 

C 

41 .10 

12.00 

1.667 

C 

41.49 

12.36 

- 

C 

41.27 

13.29 

1-715 

C 

41 .21 

13-66 

1.738 

C 

42.77 

15.15 

1-779 

C 

43-52 

16.36 

1.855 

C 

44.23 

17.02 

- 

C  +  D 

33-58 

13.96 

1-579 

D 

28.47 

12.74 

1.505 

D 

26.03 

12.22 

1-453 

D 

20. 70 

11.04 

- 

D 

Gms .  pe  r 
Sat . 

100  gms. 
Sol. 

Density 

Solid 

Phase 

As^S 

21 .65 

Na20 

12.69 

D 

22.  50 

13.  74 

1 .422 

D  +  E 

21 . 22 

13-53 

1.415 

E 

19.81 

12.76 

1.361 

E 

18.01 

12.01 

- 

E 

15.86 

11.12 

- 

E 

10.82 

8.85 

- 

F 

8.85 

7-44 

- 

F 

7.60 

6.87 

1.143 

F 

6.94 

6.61 

1.138 

F 

6.66 

6.51 

1.140 

F 

6.58 

6.53 

1.142 

F 

6. 40 

6.53 

- 

F 

4-96 

6.36 

- 

F 

4-59 

6.40 

1.130 

F 

4-  49 

6.11 

1.127 

F 

3.89 

6.53 

1.120 

F 

3.22 

6.40 

- 

G 

2.79 

6.66 

1.114 

G 

2.46 

6.68 

1.115 

G 

1-95 

8.69 

1 .118 

G 

1 . 61 

8.57 

1.131 

G 

1 . 22 

8.69 

- 

G 

1 .20 

9-35 

1 .126 

G 

0.34 

13.33 

1.174 

G 

•44 

15-71 

- 

G 

•23 

17-47 

- 

G 

.22 

20.06 

- 

G 

•41 

26.16 

- 

G 

•43 

26.  70 

- 

G  +  H 

•49 

26.79 

- 

H 

•59 

30.97 

- 

H 

.24 

37-77 

- 

H 

A  =  3As205-sH20  D  =  Na2HAs04-7H20  G'=  3( Na3As04)  -NaOH-  H20  (?) 

B  -  NaH2As04-H3As04-H20  E  =  Na3As0„-i2H20  H  =Na.AsO  -NaOH-ioH.O  (?) 

C  -  NaH2As04-H20  F  =  Solid  Solution 


AsO 


SODIUM  Meta  BORATE  NaB02 

SOLUBILITY  OF  SODIUM  METABORATE  IN  WATER 

(Blasdale  and  Slansky,  1  989) 


t° 

Oms. 

gms 

NaB02  per  100 
.  Sat.  Sol. 

Solid  Phase 

t° 

GtTE. 

Gms 

NaBO  per  100 
.  Sat.  Sol. 

Solid  Phase 

0 

14-10 

NaB02 • 4H20 

54 

37.85 

NaBO  •  4H  0  + 

5 

15-70 

NaB02 • 2I  0 

10 

17.23 

fl 

55 

38.12 

NaBO  -20) 

15 

18.50 

II 

60 

39-00 

^ 2 

20 

20.22 

II 

65 

40.35 

11 

25 

22.00 

II 

70 

41.90 

11 

30 

23.90 

II 

75 

43-8o 

11 

35 

26.22 

II 

80 

45-8o 

11 

40 

28.75 

II 

85 

48.10 

11 

45 

31  •  81 

II 

90 

50.35 

11 

50 

35-02 

II 

95 

52.80 

11 

100 

55.6o 

11 

FREEZING  POINTS  OF  SOLUTIONS  OF  SODIUM  METABORATE 


(Menzel  and  Scbnlz,  1  948) 

Gms 

.  NaBO. 

per 

Moles  NaB02  per  0 

Gms.  NaB02  per  Moles  NaB32  per 

1 00  gms . 

H20 

1000  gms.  H20 

100  gms.  H20  1000  gms.  H20 

-0. 511 

1 .011 

0.1551  -4.822 

11.15  1.906 

-1 . 286 

2.695 

.4208  -5.524 

12.61  2.192 

-2.532 

5-732 

•9238  -5.768 

13.10  2.289* 

-4.084 

9.511 

1.597 

’Eutectic  (Ice  +  NaB02- 

4H2°» 

At  25°.  6.98 

gms .  sodium 

metaborate  dissolve 

in  100  gms.  ethylene  glycol 

"  "  3.36 

II 

II 

11  » 

"  "  "  propylene  glycol 

(Palit,  1947) 


Specific  volnmes  in  the  system  NaB02  +  NaP02  were  determined  by 
Leontjewa,  1937. 


SODIUM  Tetra  BORATE  Na2B^O^ 

SOLUBILITY  OF  SODIUM  TETRABORATE  IN  WATER 

(Blasdale  and  Slansky,  19891 

It  was  found  that  the  stable  phase  above  58.5°  was  Na2B407'4H20  (Ker- 
nite)  rather  than  NaB.0  -5H20  as  had  been  previously  supposed  The 
penta  hydrate  was  rema?kZbly2Stable  even  at  the  boiling  point  but  solu¬ 
tions  containing  the  salt  which  were  kept  at  95  for  fjve  days  gra 
ally  became  less  concentrated  as  the  tetra  hydrate  was  formed. 


Na 
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Gms .  Na  Bu07 
t0  100  gms.  Sat. 

per 

Sol. 

Solid  Phase 

t° 

Gms 

100 

.  Na2B40? 
gms .  Sat . 

Solid  Phase 

0 

5 

10 

1 .18 
1.44 

1 . 76 

Na  Bu0-‘ 10H  0  75 
2  4  7  80 

"  85 

18.41 

19-88 

21 . 48 

Na2B4°7'4H2° 

II 

II 

II 

15 

2.12 

It 

90 

23-31 

II 

20 

2.58 

95 

25.55 

It 

II 

100 

28.22 

25 

30 

35 

40 

3  • 1 3 

3.85 

4. 76 

6.00 

M 

II 

It 

m6o 

m6s 

8 

16.65 

17.88 

Na-ILO  •  lofLO  + 

%W-5H,6 

<8A;A° 

45 

7.58 

II 

m70 

19-49 

It 

50 

9-55 

II 

m75 

21 . 30 

55 

12.25 

II 

m8o 

23.38 

58.5 

14-52 

Na2 

B  0  -ioR20  + 

"’85 

25.73 

NaoB,,0„-  4Ho0 

m90 

28.37 

60 

65 

14.  82 
15-88 

Na 

B  07*4H20  m95 

2  4  7  "  2  mioo 

31-28 

34.63 

II 

II 

70 

17-12 

II 

*102 

8 

36.  73 

II 

Boiling  point 

m 

=  Metastable 

range . 


SOLUBILITY  OF  SODIUM  TETRABORATE  IN  KATER 

(Menzel  and  Schulz,  1940  ) 

The  oentahydrate  is  metastable  over  the  entire  temperature 


Solid  Phase  Na2B407 * 4H20 


t° 

urns.  Na2n  u  per  100 
gms.  Sat.  Sol. 

t° 

urns.  wa2D4u7 
gms.  Sat. 

54-5 

13.86* 

70.5 

17.25 

58.65 

14. 60 

80.0 

19.99 

60.0 

14.  80 

90.2 

23.48 

62.5 

15-42 

98.7 

27.55 

65.0 

15.90 

Solid 

Phase  Na2B407'sH20 

Solid 

Phase  Na2B407‘ 

t° 

Gms.  Na2B  0  per  100 

X - 

Gms.  Na_B„0» 

gms.  Sat.  Sol. 

t° 

2„4  7 
gms.  Sat. 

ioH20 


34-9 

45-1 

54-8 

55.05 

61 .2 

62.2 

62.55 

64. 1 
70.0 

79.55 

90.2 

98.35 

’Metastable 


10.97 

12.90* 

15.01  * 

15.34* 

16.71* 

16.98* 

17.02* 

17.55* 

19.37* 

23.20* 

27.83* 

33- 44* 

eEutectic 


-0.435 

18.0 

20.1 
25.0 
32.  4 
39.65 

44.8 

50. 1 

54-  1 

55- 0 
55-3 
57-1 
59-0 

60.15 


1 .005c 
2.271 
2. 48 

3- o6 

4- 24 
5.91 
7-29 
9.33 

11.41 
12.32 
12.65 
13  -  81 
15.04 
16.03 


Thejransition  Na2B  O.'ioH  0 
in  solution.  2 


nsb4o7 


The  transition  Na2B  0  -iOH,0 
Na2B4^7  ln  solution2  47  2 


-  Na2B4°7‘i|H20  occurs  at  58.2°,  14.55% 
~  Na2B4°7‘5H20  occurs  at  60. 6°,  16.55% 


BO 


Na 
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SOLUBILITY  OF  SODIUM  TETRABORATE  IN  WATER  ABOVE  ioo° 

( Benra  t  h,  1942) 


t° 

Gms.  Na2B40?  per 

Gms 

.  Na2B40_  per 

Gms.  Na2B40, 

100  gms.  Sat.  Sol. 

1  100 

gms.  Sat.  Sol. 

t° 

100  gms.  Sat 

108 

38 

12s 

52. 8 

132 

60 

116 

43 

126 

53-9 

135 

63.1 

121 

48 

130 

57 

137 

66.2 

140 

69.1 

SOLUBILITY  OF  SODIUM  TETRABORATE 

IN  SODIUM  CARBONATE 

SOLUTIONS  AT 

(Hill,  1945) 

The  solid  phase  was  Na2B^07‘iofl20. 

Gms.  per  100  gins.  Sat.  Sol. 


Gms.  per  100  gms.  Sat.  Sol. 


Na2C03 

Na2B4°7 

Density 

Na2C03 

— ^ - v 

Na2B4°7 

Density 

0.0 

4.84 

1.036 

14-02 

3-19 

1.172 

3-27 

3-33 

1 .058 

17.32 

3-  30 

1.210 

6 . 41 

3-41 

1 .090 

20 . 46 

3.28 

1.243 

10.47 

3.40 

1-134 

EQUILIBRIUM 

IN  THE  SYSTEM 

SODIUM  TETRABORATE  - 

-  SODIUM  CARBONATE  -  WATER 

lUmedi, 

1  9  4  5  1 

Gms.  per  100 

gms. 

Gms.  per 

100  gms. 

Sat . 

Sol. 

Solid  Phase 

Sat.  Sol. 

Solid 

Phase 

Na2C03 

Na2B4^7 

Na2C03 

Na2B4®7 

Results 

at  30° 

Results 

at  350 

28.81 

1 .22 

Na  CO  ‘ioH  0 

32.65 

0.77 

Na2C03 

•6H20 

29.95 

2.65 

*  3  n  * 

32.48 

1.65 

It 

28.75 

2.73 

Na 

SO-,  •  ioH^O  +  Na.o00,  •  6Ho0 

32.  77 

1.79 

•4H20 

28.89 

2.73 

*  3  *  M  *3  * 

32.52 

1 . 81 

Na2C03 

29.03 

2.59 

Na2C03'6H20 

32.50 

2.22 

II 

29.67 

3.28 

II 

32.16 

2.59 

te2C°3; 

2H20 

29.62 

3.38 

Na. 

„00,-6H,0  +  Na,CO,-4H,0 

31-27 

3.12 

29-33 

3*27 

31-02 

4.28 

28.89 

4-  36 

30.53 

4-57 

29.61 

5-31 

Results 

at  55° 

28.73 

5-51 

3.3l 

10.01 

Na2B407’ioH20 

Results 

at  60 0 

4.64 

8.09 

9.50 

9.15 

II 

II 

2.  22 

14-29 

N«2B,0,; 

4H20 

17.38 

9.36 

It 

7-57 

12.88 

II 

18.18 

9.26 

II 

11.22 

12.19 

18.34 

20.65 

20.40 

9.5i 

9.16 

6.35 

f*>,BO.-loHOKfe2EO- 

14-25 

24-24 

27-44 

10.89 

7. 80 
10.11 

II 

Na2C03 

•h2o 

24.09 

7.69 

26.76 

Na2C03-H20 
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SOLUBILITY  OF  MIXTURES  OF  SODIUM  TETRABORATE  +  SODIUM  CHLORIDE  IN 
MAGNESIUM  SULFATE  SOLUTIONS 

(Schles  lnger,  Felgelson,  and  Spirlagina,  1988  ) 

Each  solution  was  saturated  with  both  Na2B^0^  and  NaCl. 

Results  at  350  Results  at  50° 


Gins,  per  100  gins.  Sat.  Sol.  Gins,  per  100  gmg".  Sat.  Sol. 


y - 

- - 

- S* 

Density 

x - 

- - 

MgS04 

NaCl 

Na2B4°7 

MgS04 

NaCl 

Na2B40 

0.0 

25-93 

1.42 

1.2034 

1.51 

24.  38 

3-75 

1-34 

25-05 

2. 14 

1 . 2199 

4-15 

22. 27 

4.  32 

2. 64 

24-  10 

3-10 

1-2373 

7.02 

20.65 

4.69 

3.82 

23.17 

3-76 

1 . 2512 

5.03 

22.  14 

4-68 

1 . 26  70 

6.00 

20.92 

5-83 

1.2834 

Melting  points  in  the  systems  Na2B40?  +  NaCl  and  Na2B  0?  +  NaF  were 
determined  by  Bergman  and  Nikonova,  1942. 

Specific  volumes  in  the  system  Na2B  0?  -  NaP02  are  given  by  Leontjewa, 
1937. 


SODIUM  Penta  BORATE  Na„B,0o 

250 


BO 


SOLUBILITY  OF  SODIUM  PENTABORATE  IN  WATER 

(Blasdale  and  Slansky,  1  989) 


The  solid  phase  was  NaB^g’sH^ 


Gins .  NaB-Og  per 
100  gins .  Sat.  Sol. 


0 

6.28 

5 

7.10 

10 

8.10 

15 

9.30 

20 

10.55 

25 

12.20 

30 

13.75 

Gms.  NaBgOg  per 
100  gms.  Sat .  Sol. 


35 

15*60 

40 

17.40 

45 

19.63 

50 

21 . 80 

55 

24.  30 

60 

26.90 

65 

29.35 

Gms.  NaB^Og  per 
100  gms.  Sat.  Sol. 


70 

32.25 

75 

34.98 

80 

37.84 

85 

40.77 

90 

43.80 

95 

47.05 

100 

50.30 

Na 
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THE  QUATERNARY  SYSTEM  Na20  -  B203  -  C02  -  H20  AT  35° 

(Hill,  1  9451 


Gms 

.  per 

100  gms. 

.  Sat 

.  Sol. 

'v 

Density 

Solid  Phase 

Na2° 

b2o3 

C02 

19.2 

— 

13-8 

- 

7 

+ 

S* 

11.9 

- 

9.6 

- 

S 

+ 

H* 

16.14 

2.52 

10.46 

1.304 

S 

17-94 

3-27 

11.15 

1  -  348 

s 

18. 95 

2.88 

11.90 

1 .360 

s 

B 

16.13 

2.  49 

10.55 

1 . 306 

S 

+ 

17.  78 

3-27 

11.01 

1  -  343 

S 

+ 

B 

19-25 

4-  35 

11.31 

1.379 

M  + 

B 

+  S 

12.  41 

1.99 

9 . 26 

1 . 232 

H  + 

B 

+  S 

=  Na  CO 

'  7H20 

S 

=  Na,C07'NaHC02 

•2h20 

H  ^ 

NaHCO 

B  =  Na2B407-i 

oH20 

M 

=  Na2C03’H20 

Freeth ; 

Phil. 

Trans.  1 

922, 

A,  223. 65- 

Br  SODIUM  BROMIDE  NaBr 


See  note  p. 


SOLUBILITY  OF  SODIUM  BROMIDE  IN  DEUTERIUM  OXIDE 

(Eddy  and  Menzies,  1940) 


Solid 

Phase  NaBr'2D20 

Gms.  NaBr  per 

*  O 

t° 

100  gms.  H20 

t 

0 

78.3 

40 

10 

83-6 

50 

20 

89.8 

60 

30 

97-1 

70 

40 

105-6 

80 

47- 

4  113-0* 

90 

100 

’Solid  Phases:  NaBr'2D20  +  NaBr 


Solid  Phase  NaBr 


NaBr  per 

Gms.  NaBr  per 

gms .  H20 

t 

100  gms.  H20 

1 1. 26 (m) 

1 10 

12.03 

11.31 

120 

12.20 

11.39 

130 

12.40 

11.48 

140 

12.61 

11.59 

150 

12.84 

11.72 

160 

13.11 

11.88 

170 

13-39 

(tn )  =  Metastable 


equilibrium  in  the 


SYSTEM  SODIUM  BROMIDE -SODIUM  BROMATE  -  WATER  AT  35° 

(Klebanov  and  Basova,  1939) 


Gins,  per  100  gms. 
Sat.  Sol. 

NaBr  NaBr03 

50.57  0.0 

47.92  3-31 

39.69  4>  94 

27.94  9-69 


Solid  Phase 

NaBr- 2H20 
NaBr  •  2H20  +  NaBKL 
NaBr03 


Gins,  per  100  gms. 
Sat.  Sol. 


NaBr  NaBr03 

18.18  15-30 

8.73  22-5g 

0.0  31-95 


Solid  Phase 


NaBrO? 

II  ° 
II 
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Na 


equilibrium  in  the  system  sodium  bromide -sodium  bicarbonate  -  water 

(Klebanov  and  Bosova,  1  939  1 

Results  at  250  Results  at  35 


Gms.  per  100  gms 
Sat.  Sol. 

✓N _ 

'NaBr 

NaHCO. 

48.43 

0.0 

47.91 

0.44 

44-94 

.48 

33-  80 

1.03 

27-05 

2.16 

13.60 

3-38 

7-44 

6.49 

0.0 

9-34 

Solid  Phase 


NaBr’2H  0 
NaBr • 2H  0  +  NaHCO 
NaHCO, 


Gms.  per  100  gms 
Sat.  Sol. 

_ 

NaBr 

NaHOO. 

50.57 

0.0 

49-20 

0.48 

47-55 

.48 

40 . 60 

•73 

31-17 

1-45 

18.32 

3-67 

11.19 

5-04 

0.0 

10.55 

Solid  Phase 


NaBr  * 2H  0 
NaBr'2H  0  +  NaHCO 
NaHCO. 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  BROMIDE  -  SODIUM  CARBONATE  -  WATER  AT  8o° 

(Klebanov  and  Basova,  1939) 


Gms.  per  100  gras-  Gins,  per  100  gins. 


Sat . 

Sol. 

Solid  Phase 

Sat . 

Sol. 

Solid  Phase 

NaBr 

Na2C03' 

'NaBr 

Na2C03' 

54-35 

52.67 

47.  74 
42.35 
35-05 

0.0 

1.05 

1 .90 
3.28 
5-91 

NaBr 

NaBr  +  Na2CO. 
NaoC0, • F 

II 

ry 

20 

29.58 

16.25 

10.47 

0.0 

8.64 

17-26 

21 . 86 
30-95 

Na2C03'H20 

It 

It 

II 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  BROMIDE, 
SODIUM  BROMATE,  SODIUM  BICARBONATE  -  WATER 

(Klebanov  and  Basova.  1989  ) 


Gms.  per 

Results  at  25° 

100  gms.  Sat.  Sol. 

Solid 

NaBr 

NaBr03 

NaHC03 

Phases 

47-91 

0.0 

0.44 

A,  B 

46.92 

1 .92 

•  38 

A,  B 

46.20 

3-06 

.42 

A,  B,  C 

46.82 

2.94 

0.00 

A,  C 

39-07 

4-44 

0.62 

B,  C 

31-25 

6-95 

•  70 

B,  C 

27.96 

8.09 

.98 

B,  C 

18.97 

12.18 

1 .50 

B,  C 

10.08 

17.44 

3.04 

B,  C 

4-34 

21.52 

3-94 

B,  C 

0.0 

24-  34 

4-  76 

B,  C 

26.85 

7.68 

1.17 

B 

25.83 

7.29 

1-33 

B 

22. 14 

6.50 

1.50 

B 

10.28 

2.97 

4-  52 

B 

4.91 

1 .42 

6.52 

B 

0.0 

0.0 

9-34 

B 

Results  at  350 


Gms.  per  100  gms.  Sat.  Sol. 

Solid 


'NaBr 

NaBr03 

NaHC03 

Phases 

49.20 

0.0 

0 . 48 

A,  B 

49.60 

0.90 

.46 

A,  B 

48.82 

1.78 

.46 

A,  B 

47-94 

2.98 

•  52 

A,  B 

47-79 

3-  2Q 

•  50 

A,  B,  C 

47. 92 

3-31 

0.00 

A,  C 

41.05 

4.  66 

0 . 60 

B,  C 

33.85 

6.92 

•  78 

B,  C 

28.  85 

8.76 

1 .04 

B,  C 

17.48 

15.12 

1 . 60 

B,  C 

9.68 

19.72 

2.94 

B,  C 

0.0 

28.02 

4.88 

B,  C 

A 

-  NaBr-2H 

20 

B 

=  NaHOO, 

C 

=  NaBr03 

Br 


Na 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  BROMIDE  -  SODIUM  BROMATE  - 
SODIUM  CARBONATE  -  WATER  AT  8o° 

(Klebanov  and  Basova,  19  391 


Gms.  per 

100  gms.  Sat. 

Sol. 

Solid  Phase 

NaBr 

NaBr03 

Na2C03 

52.67 

0.0 

1.05 

NaBr  +  Na2C03-H20 

48. 20 

6.60 

1.18 

NaBr  +  Na2C03 ' H20  +  NaBrO. 

52.20 

6. 25 

0.0 

NaBr  +  NaBr03 

29.82 

12.26 

4.66 

NaBrO 3  +  Na2003-H20 

17.05 

17.09 

9-34 

It 

10.81 

19-18 

11.80 

II 

0  .0 

21 . 88 

18. 84 

II 

Br  EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  BROMIDE  -  LEAD  BROMIDE  -  WATER  AT  250 

(Roger,  1944) 

The  index  of  refraction  of  many  solutions  were  also  determined. 


Gins,  per  100  gms. 
Sat.  Sol. 


PbBr2 

NaBr 

0.975 

0.0 

•  733 

0.221 

.502 

0.650 

.310 

1-45 

.249 

3-12 

•  332 

4-95 

.364 

6.85 

-543 

9.10 

•  715 

11.23 

4. 80 

22.  94 

17- 18 

27.77 

27-15 

29.38 

30.78 

29-34 

A  =  PbBr2 

Gms.  per  100  gms. 


Solid 

Sat . 

Sol. 

Density 

Solid 

Density 

Phase 

- - - 

/N - s 

Phase 

PbBr2 

NaBr 

1 .0049 

A 

36.23 

30.76 

2.107 

A 

A 

38.34 

31.09 

2.179 

A 

— 

A 

38.70 

31-13 

2. 206 

A,  C 

— 

A 

36.43 

31  -25 

— 

C 

_ 

A 

35-43 

31.90 

2.136 

C 

A 

36.76 

33-35 

2.196 

c 

A 

38.04 

34.28 

2. 299 

C,  B 

_ 

A 

37-37 

34-68 

2.275 

B 

_ 

A 

35.40 

35-98 

2.234 

B 

1.264 

1  •  525 

A 

A 

29-  82 
19.46 

38.33 

42.13 

1.861 

B 

B 

1.778 

A 

0.0 

48.81 

1.543 

B 

1.891 

A 

B  =  NaBr 

•h2o 

C 

=  4PbBr2> 

3NaBr*i2H20 

EQUILIBRIUM  IN 


THE  SYSTEM  SODIUM  BROMIDE  -  SODIUM  CHLORIDE  -  WATER 

(Vlassov  and  Bergman,  19431 


Tie  salts  font  continuous 
continuous  anhydrous  solid  solutions  above  50.2 
atures  both  series  are  found. 
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Data  of  Vlassov  and  Bergman,  1943 


Gms.  per 

100  gms. 

Sat . 

Sol. 

Solid  Phase 

NaBr 

NaCl 

Results  at 

-20° 

00 

ro 

0.0 

Ice 

32.1 

0.8 

II 

29.2 

2.6 

II 

17-8 

10.2 

II 

8.3 

16.8 

II 

0.0 

22.3 

II 

0.0 

23.7 

NaCl-2H  0 

8.0 

19.1 

s.s. -2h2o 

17.0 

13.8 

II 

27.0 

9.0 

30.8 

7-0 

II 

33-7 

5-3 

36.8 

3-4 

It 

40.5 

0.9 

It 

41-7 

0.0 

NaBr-2H20 

Results  ai 

:  0* 

44-3 

0.0 

NaBr‘2H  0 

43-7 

0.9 

S.S.-2H ,0 

40.8 

2.8 

II  * 

35-8 

5-7 

II 

32.8 

7.5 

II 

30.0 

9-3 

II 

26.6 

11.0 

II 

21 . 4 

14.0 

S.S.-2H  0  +  S.S. 

0.0 

26.2 

NaCl-2H20 

Results  at 

20° 

47.6 

0.0 

NaBr-2H  0 

46.8 

0.8 

S.S. -2H  0 

46.6 

1 .0 

1.  2 

43-8 

2. 8 

II 

42.4 

4-3 

S.S.  -2H.0  +S.S. 

39.8 

5-2 

s.i 

35-2. 

7-3 

II 

32.55 

8.65 

II 

29.7 

10.1 

II 

26.5 

11  -5 

II 

16.5 

16.9 

II 

7.8 

21 .9 

II 

0.0 

26.37 

NaCl 

Results  at 

30° 

49.4 

0.0 

NaBr-2H  0 

48.2 

1 .0 

s.s. • 2H  0 

45.6 

3-2 

s.s.-2h,o  +  s.s. 

43.1 

4.1 

s2s. 

39.8 

5-2 

It 

35.2 

7. 40 

II 

32.5 

8.65 

II 

29.7 

10.2 

It 

26.50 

11.6 

II 

16.6 

17.0 

II 

7.7 

22.0 

II 

0.0 

26.52 

NaCl 

Gms.  per 

100  gms. 

Sat. 

Sol. 

Solid  Phase 

/ - 

NaBr 

NaCl 

Results  at 

-10° 

21 . 6 

0.0 

Ice 

19  •  6 

1 . 6 

II 

9.2 

7.8 

II 

0.0 

13-4 

0.0 

24.8 

NaCl-2H  0 

7-9 

20.  3 

s.s.-2h2o 

16.8 

15-1 

ll  ^ 

26.9 

9-8 

II 

30.4 

8-3 

II 

33-2 

6.4 

II 

36.2 

4.6 

II 

41.4 

1.2 

II 

42.0 

0.9 

II 

43-2 

0.0 

NaBr-2H20 

Results  at 

10° 

45-9 

0.0 

NaBr  0 

44.6 

1 . 0 

S.S.-2H  0 

39-9 

4.8 

37-2 

6.2  S. 

S. -2IL0  +S.S. 

35-3 

7.1 

is. 

32.6 

8.6 

II 

29.7 

10.0 

II 

26. 5 

11.45 

II 

16.6 

16.8 

II 

7.8 

21 . 6 

II 

0.0 

26.33 

NaCl 

Results  at 

25° 

48.6 

0.0 

NaBr-2H20 

47.6 

1 .0 

S.S.-2H  n 

46.3 

1.8 

11  2 

44-6 

3*4  s 

i.S.  -2H20  +  S.S. 

43-2 

4. 1 

s  s. 

39-8 

5.2 

II 

35-2 

7-35 

It 

32.5 

8.65 

II 

29.7 

10.10 

II 

26.5 

11-5 

II 

16.6 

17.0 

II 

7.8 

21 .9 

II 

0.0 

26. 48 

NaCl 

Results  at  50° 


a-75  51.62  S.S. 

2.06  49.77 

3-2  *  46.38 

6-1£*  38.33 

6.84  36.80 

19.15  13.21 

19.26  13-30 

26.93  0.0 


Br 


NaCl 


Na 
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Br 


Additional  Data 


-23.8° 

41  •  2 

0.0 

B5  +  B2 

-28.2° 

40.3 

0.0 

B5  +  I 

-23. 2° 

40.0 

1 . 1 

B5  +  S2 

-23-5° 

37.0 

2.6 

II 

-24.0° 

33-9 

4-9 

If 

-27.2° 

37-7 

0.7 

BS  +1 

-27-0° 

37.2 

0.9 

II 

-28.O0 

34-6 

2.7 

II 

-29. 0° 

31.1 

6. 2 

S2  + 1 

-28.8° 

27. 4 

8.2 

II 

-27. 6° 

17.2 

13-2 

II 

-22. 5° 

8.0 

18.8 

II 

-29. 2° 

31-6 

6.0 

S2  +  S5  + 

B  =  NaBr 
B2  =  NaBr • 

2H,0 

C  =  NaCl 
C2  =  NaCl 

•2H20 

B5  =NaBr' 

sh2o 

I  =  Ice 

-21 . 3° 

0.0 

23.5 

C2  +  I 

+50.2° 

53-4 

0.0 

B2  +  B 

+32. s° 

45-6 

3-2 

S2  +  S 

+13* 4° 

39.8 

5-0 

II  II 

+  8.0° 

35-2 

7.0 

II 

+  6.0° 

32.6 

8.5 

II 

O 

O 

=* 

4- 

30.0 

10.0 

II 

+  2.0° 

26.4 

11.4 

II 

-  2.0° 

16.5 

16.7 

II 

-  3-0° 

7-9 

21.3 

II 

+  0.15° 

0.0 

26.3 

C2  +  c 

+22.0° 

43-2 

4.1 

S2  +  s 

S2  =  Dehydrated  Solid  Solution 
S  =  Anhydrous  Solid  Solution 
S5  =  Pentahydrated  Solid  Solution 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  BROMIDE  -  SODIUM  CHLORATE  -  WATER  AT  25° 

(Ricci,  19  44  1 


Gms.  per  100  gms. 
Sat.  Sol. 

Solid  Phase 

Gms.  per  100  gms. 
Sat.  Sol. 

^ - 

Solid  Phase 

NaC103 

NaBr 

NaCl03 

NaBr 

50.10 

37.93 

29-54 

20.87 

16.29 

15-37 

0.0 

11.86 

20.72 

30.75 

36.77 

38.10 

NaCl03 

II 

II 

II 

(I 

13-89 

12.38 

8.07 

7.22 

0.0 

40 . 28 
41.16 

43-  74 

44- 28 
48.49 

NaCl07+  NaBr  •  2H20 
NaBr‘2H-0 

n  * 

II 

II 

At  50°  a  solution  containing  43-0%  NaC103  and  16.2%  NaBr  is  saturated 
with  NaC103  and  anhydrous  NaBr.  (Ricci,  1944* • 

100  gins .  of  a  saturated  solution  in  liquid  sulfur  dioxide  at  25°  con¬ 
tain  0.0038  gins •  NaBr.  (Shatenstein  and  Viktorov,  1937>- 

SOLUBILITY  OF  SODIUM  BROMIDE  IN  AQUEOUS  METHANOL  SOLUTIONS 

(Baron  and  Mishenko,  19481 


Solvent 

Wt.  %  ch3oh 

Gms. 

gms 

NaBr 
.  Sat 

per  100 
.  Sol. 

Gms.  NaBr  per  100 
gms .  Solvent 
_ - - 

^25° 

40° 

V 

40° 

25.11 

42.105 

80 . 48 

100 

41-4 

37.5 

22.4 

14.8 

45-0 

39-3 

23.0 

13-95 

70.7 

60.0 

28.9 

17.36 

8l.9 
64. 6 
29-8 
16.2 

SOLUBILITY  OF  SODIUM  BROMIDE  IN  ORGANIC  SOLVENTS  AT  250 


Solvent: 

Gms.  NaBr  per  100 
gms .  Solvent 


Ethylenediamine  Monoethanolamine  Ethylene  Glycol 


54-4 


33-6 


35-4 
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The  effect  of  the  addition  of  0.04-0.10  molar  sodium  bromide  on  the 
mutual  solubility  of  n-butyl  alcohol  and  water  is  reported  by  Reber, 
McNabb,  and  Lucasse,  1942. 


Reactions  of  the  salts  below  the  melting  points  were  studied  with 
X-rays  by  Link  and  Wood  (1940)  for  the  following  pairs: 

NaBr  +  KF  ‘  NaBr  +  CsF  NaBr  +  RbF 


SODIUM  BROMATE  NaBr03 

SOLUBILITY  OF  SODIUM  BROMATE  IN  DEUTERIUM  OXIDE  AT  50 

(Noonan,  1948) 


%d2o 


Moles  NaBr03  per  100 
moles  Solvent 


91.6  2.899 

100  2.867 


BrO 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  BROMATE  -  SODIUM  BICARBONATE  -  WATER 


(Klebanov  and 

Basova,  1939) 

Results  at 

25° 

Results 

at  350 

Gms .  pe  r 
Sat. 

100  gms. 
Sol. 

Solid  Phase 

Gms.  per 
Sat . 

100  gms. 
Sol. 

Solid  Phase 

NaBr03 

NaHC03 

NaBr03 

NaHC03 

28.14 

0.0 

NaBrO, 

31-95 

0.0 

NaBrO, 

25.94 

1.80 

II  J 

29.00 

2.13 

II  *3 

24.34 

4.76 

NaBrO,  +  NaHCO, 

28.02 

4-  88 

NaBrO,  +  NaHCO, 

18.47 

4.90 

NaHCO, 

23-25 

5.02 

NaHCO, 

12.24 

6.18 

II  ^ 

17.88 

5.98 

It  ^ 

6.98 

7.55 

II 

11.90 

7.40 

II 

0.0 

9-34 

It 

7.86 

8.20 

II 

6.26 

8.96 

II 

0.0 

10.55 

II 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  BROMATE  -  SODIUM  CARBONATE  -  WATER  AT  8o° 


(Klebanov  and  Basova,  1989) 


Gms.  per  100  gms.  Gms.  per  100  gms. 


Sat . 

Sol. 

Solid  Phase 

Sat . 

*  b  * 

Sol. 

Solid  Phase 

NaBr03 

Na2C03 

NaBrO 

Na2C03 

42.  51 
36.58 
28.10 

21 .88 

0.0 

5.36 

12.50 

18.84 

NaBrO, 

II  3 

II 

NaBr03  +  Na2C03' 

15-51 
8.6s 
*  0.0 

h2o 

22.60 

25-75 

30.95 

Na2C03-H20 

II 

It 

i 


Na 
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C  SODIUM  TETRACHLOROPHTHALATE  C6C1„ (COONa) 

D  2 


SOLUBILITY  OF  SODIUM  TETRACHLOROPHTHALATE  IN  WATER 

(Uwlor,  1947) 


Gins .  C6CLa(C00Na>5 

per  100  gms.  Sat.  Sol.  tensity  .  Solid  Phase 


CH 


5 

13*9 

- 

7 

- 

1.095 

15 

15*8 

- 

24*5 

17*9 

- 

26 

- 

1 .125 

26.5 

18.5 

- 

3i 

- 

1.135 

34 

20.8 

- 

37*5 

22.4 

- 

40 

23.O 

— 

45*5 

25*1 

- 

58.8 

32.2 

- 

61.5 

33*o 

- 

63*5 

34*0 

- 

75 

34*6 

— 

77 

- 

1.188 

97 

35*2 

SODIUM  FORMATE 

NaCH02 

C6Cl4(C00Na)2-SH20 

11 

11 


11 


O-ClJCOONa)  -sH,0  +  C6Clu(C00Na)2 

CfiClJCOONa)_ 

04  „  2 

It 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  FORMATE  -  ACETIC  ACID 

(D&Yidson  and  Rarnskill,  1941) 


0  Mole  %  NaCH02  Solid  Phase 


t°  Mole  %  NaCH02  Solid  Phase 


16.60 
16.15 
15*60 
14*25 
13*  50 
12.  75 
1 1 . 80 

10.60 

9*70 

14*  55 
17*  70 
27*10 

32.25 
40.10 
44*  35 
53*0 
56.2 


0.0 
0.54 
1.33 
2.96 
3*74 
4*  78 
5*79 
7*27 
8. 14 
8.75 
9*24 
1 1.08 
12.22 

14*  6l 
15*73 
18. 18 
19*76 


H  =  HC2H302 


H 

H 

H 

H 

H 

H 

H 

H 

H 

n-2h 


63.1 

22.36 

66.5 

26.34 

68.2 

28.32 

69*0 

30.42 

69.2 

32.17 

69*2 

32.80 

80.0 

33*oo 

83*0 

33*51 

87*0 

33*98 

109 

35*24 

114 

35*73 

171 

46.46 

173 

49.81 

179 

50*17 

215 

60.48 

227 

68.93 

253 

100.0 

N  =  NaCH02 


N-2H 

II 

If 

II 

II 

II 

N-H 

II 

II 

II 

II 

It 


N 

N 

N 

N 
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NATRIUM 


Na 


SODIUM  ACETATE  NaC2H302 

equilibrium  in  the  system  sodium  acetate  -  sodium  hydroxide  -  water 

(Morgan  and  Walker,  1  946* 


c2h 


Results  at  0.5 


Gins,  per 
Sat . 


NaOH 


0 
0 
1 
3 
5 

12 
17-3 
20.6 
21.9 
23.8 

29.5 

37.0 

37-4 

37.0 

38.2 


0 

22 

4 

0 

8 

3 


100  gms. 
Sol. 

NaC2H302 

26.6 

26.4 
24.  7 
22. 8 
20.2 
13*9 

9.1 

6.9 

6.2 
5-3 
3-6 

2.9 
1.7 
3-1 
0.0 


Solid 

Phase 


A‘  3 


Results  at  ioc 

Gms.  per  100  gms. 
Sat.  Sol. 


Results  at  20 


Solid 


Gms.  per 
Sat. 


100  gms. 
Sol. 


■3+0- 

0'3 

It 


NaOH 

NaC2H302 

NaOH 

NaC2H30. 

0.0 

28.9 

A'  3 

0.0 

31-6 

2.4 

26.6 

It 

7.8 

24.6 

6.5 

21 . 7 

II 

14-0 

16.6 

11.1 

17-5 

II 

21 . 6 

11-3 

15-3 

12.8 

II 

26.2 

9-9 

21 .6 

8.2 

II 

28.8 

9.8 

23-6 

7.1 

II 

31  •  4 

9-3 

32.1 

6.5 

II 

32.1 

8.5 

33-4 

6.1  A' 

3  +  A 

36.O 

5.6 

35-6 

5-1 

A 

38.  4 

4.2 

38.9 

3-2 

A 

43-7 

2.3 

42.5 

2.0 

A 

46.5 

1.8 

48.0 

1.2  A 

+  O-i 

49- 5 

1.4 

47-9 

1.2 

O-i 

50.0 

1.0 

50.0 

0.0 

II 

51.8 

0.0 

Solid 

Phase 


A"  3 


;NaC2H30a 


A-3=NaC2H302-3H20 


0-i  =Na0H-H20 


■3  +  A 
A 
A 
A 
A 
A 

+  O-i 
0-i 

It 


0-3  =NaOH‘3.iH  0 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  ACETATE  -  FORMIC  ACID 

(Davidson  and  Ramskill,  19411 


t° 

Mole  % 
NaC2fl302 

Solid  Phase 

t° 

Mole  % 
NaC2H302 

Solid  Phase 

8.4 

0.0 

hcho2 

-6.0 

7.01 

hcho2 

7.3 

0.76 

It 

-8.3 

8.56 

It 

6.0 

i-43 

II 

-12.0 

9-73 

It 

4-5 

2.39 

II 

-14.5 

10.71 

II 

3-1 

3.20 

II 

-18.2 

11.85 

II 

0.9 

4-17 

II 

-20. 3 

12.42 

II 

-1.5 

5-19 

It 

-22.5 

13-11 

II 

~3-7 

6.06 

II 

-24.0 

13.61 

II  * 

SOLUBILITY  OF  SODIUM  ACETATE  IN  MIXED  SOLVENTS  AT  25 0 

(Pa  1  it ,  1947) 

Wt.  Ratio  Ethylene  Glycol:  n-Amyl  Alcohol:  100:0  80:20  0:100 

Gms.  CH3C00Na  per  100  gms.  Solvent  29.5  22.  S7  0.31 

29-03  gms.  of  sodium  acetate  dissolve  in  100  gms.  of  ethylene  glycol 
at  25°.  (Pa lit,  1947). 


100  gms.  of  a  saturated  solution  of  sodium  acetate  in  furfural  at  25° 
contain  0.04  gms.  NaC^^- 3H20.  (Trimble,  1941). 

Melting  points  in  the  system  Sodium  Acetate  -  Zinc  Acetate  have  been 
determined  by  Lehrman  and  Skell,  1939. 
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C3H  SODIUM  PROPIONATE  C2H5C00Na 

SOLUBILITY  OF  SODIUM  PROPIONATE  IN  GLYCOLS  AT  25 0 

(Pallt,  19471 


Solvent 


Moles  C2H5C00Na  per 
1000  gms.  Glycol 


Ethylene  Glycol  3.221 

Propylene  Glycol  2.072 


C3H 


SODIUM  PROPYLN ITRONATE  C3H6N02Na 
SODIUM  I30PR0PYLN  ITRONATE  i- (C3H6N02Na) 


SOLUBILITY  IN  GLYCOLS  AT  25° 

(Pa  lit ,  1947  1 


Sodium  Propylnitronate 


Sodium  Isopropylnitronate 


Solvent 


Gms.  per  100 
gms.  Solvent 


Solvent 


Gms.  per  100 
gms.  Solvent 


Ethylene  Glycol  39* Si 

80  Wt.  %  Ethylene  Glycol  + 

20  Ft.  %  n-Amyl  Alcohol  34.89 


Propylene  Glycol  21.84 

80  Wt.  %  Propylene  Glycol  + 

20  Wt.  % n-Amyl  Alcohol  18.82 

n-Amyl  Alcohol  0.24 


C  H  SODIUM  LACTATE  CH  CHOHCOONa 

3  3 

FREEZING  POINTS  OF  SODIUM  LACTATE  SOLUTIONS 

(Dietz,  Degering,  and  Schapmeyer,  19411 


t° 


Gms.  Sodium  Lactate  per- 
100  gms.  Sat.  Sol. 


Gms.  Sodium  Lactate  per 
100  gms.  Sat.  Sol. 


-2.2 
-4.  1 
-9-7 


5  -18.2 
10  “32-5 
20 


30 

40 


The  density,  refractive 
tension  of  various  sodium 


index,  viscosity,  boiling  points,  and  surface 
lactate  solutions  are  also  reported. 


c4h 


SODIUM  TARTARATE  Na2C4H408 


EQUILIBRIUM  IN  THE 


SYSTEM  SODIUM  TARTARATE  -  SODIUM  CARBONATE  -  WATER  AT  1 7° 

(Peyronel,  1949) 


Gms.  per  100  gms-  Sat.  Sol. 
"Na2C4H408  Na2C03 


30.90 

25.83 

24-  41 
20.72 
20. 30 
l6.25 
9-74 
0.0 


0.0 
5.10 
6.87 
IO.46 
10.68 
1 1.00 

13-14 

15-85 


Solid  Phase 


Na2C4H4^8‘2H2° 


•2H  0  +  Na_CO  -ioH20 


11 

11 


11 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  TARTARATE  -  SODIUM  HYDROXIDE  -  WATER  AT  1 7° 

(Peyronel,  1949) 

[Selected  Data] 


Gms.  per 
Sat. 

100  gms. 

Sol. 

Solid 

Gms.  per 
Sat . 

100  gms. 
Sol. 

Na2C4H4°8 

NaOH  ' 

"Na2C4H408 

NaOH 

30.90 

0.0 

T-2 

12.47 

31-90 

24.  52 

5-82 

II 

15.65 

32.  20 

19.36 

11.43 

II 

12.97 

33.68 

17.96 

17.53 

II 

10.00 

37-00 

18.  37 

17.18 

II 

9.50 

40.40 

20.32 

18.16 

T-2  +T-0-3 

7.63 

44-  50 

17.60 

19.70 

T-O-3 

3-40 

49-  75 

18.20 

21 .02 

It 

3-55 

49. 40 

10.87 

26.43 

II 

0.0 

50.00 

10.13 

30.50 

Solid 


T-O-3 

T-O-3  +  3T-40 

3t'40 


3T  ‘  4O  +  0 ' 1 
0-1 


T=Na2C4H4°8'2H2°  T'0'3  =  Na2C4H408-Na0H-3H20 

3T-40  =  3Na2C4H408-4NaOH  0‘i  =Na0H'H20 


SODIUM  DILI TURATE  C^N^Na 


SOLUBILITY  IN  WATER 

i3°  0.049  moles  per  liter  Sat.  Sol.  (Fredholm,  1936) 

3o°  ro.0531  moles  per  1000  gms.  H20  (Dermer  and  Dermer,  1939) 
'■10.34  gms.  per  1000  gms.  H20  "  "  "  " 


SODIUM  VALERATE  CHoCHoCH(CHo)C00Na 

3  Z  3 

SOLUBILITY  OF  SODIUM  VALERATE  IN  GLYCOLS  AT  2S0 

(Palit,  1947) 

Moles  C4HQC00Na  per 
1000  gms.  Glycol 

Ethylene  Glycol  2.511 

Propylene  Glycol  1.742 


SODIUM  CAPROATE  CH  (CH2)  OOONa 

SOLUBILITY  OF  SODIUM  CAPROATE  IN  GLYCOLS  AT  25 0 

t  Pa  lit ,  1947  ) 

Moles  C^H11COONa  per 
1000  gms.  Glycol 


Ethylene  Glycol 
Propylene  Glycol 


2.641 
1 .988 


Na 
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C6H  SODIUM  STYPHNATE  C6H0(0H)2(N02)3Na 

8.43  gros .  (0.035  moles)  dissolve  in  100  gms.  of  water  at  30°.  (Dermer 
and  Dermer,  1939). 

CH  SODIUM  N  I  TRAN  I  LATE  (C0H6N2O2)Na 

0.724  gms.  (0.00264  moles)  dissolve  in  100  gms.  of  water  at  30°. 

(Dermer  and  Dermer,  1939). 

C6H  SODIUM  PI  CRATE  C6H2(N02)30Na 

5.58  gms.  (0.0208  moles)  dissolve  in  100  gms.  of  water  at  30°.  (Dermer 
and  Dermer,  1939)- 

10?  sodium  picrate  by  weight  dissolve  in  acetonitrile  at  25°.  (Pleskov, 
1948) . 

C6H  SODIUM  CHLOROPICRATE  C6H(N02)3(Cl)0Na 

31.2  gms.  (0.110  moles)  dissolve  in  100  gms.  of  water  at  30°.  (Dermer 
and  Dermer,  1939). 

C?H  SODIUM  METHYL  PICRATE  C6H(N02) 3<CH3)ONa 

3.15  gms.  (0.0118  moles)  dissolve  in  100  gms.  of  water  at  30°.  (Dermer 
and  Dermer,  1939>- 

C?H  SODIUM  BENZOATE  C^COONa 

SOLUBILITY  OF  SODIUM  BENZOATE  IN  GLYCOL  SOLUTIONS  AT  250 

(Palit,  1947) 


In  Ethylene  Glycol  - 
n-Amyl  Alcohol  Mixtures 


In  Propylene  Glycol  - 
Chloroform  Mixtures 


Wt.  %  Glycol 


Gms.  C6H5COONa  per 
100  gms.  Solvent 


Wt.  %  Glycol 


Gms.  C6H5COONa  per 
100  gms.  Solvent 


100 

00 

=5- 

0* 

80 

21.95 

60 

17-09 

40 

1  2. 08 

0 

1 . 25 

100 

15-44 

80 

13-13 

60 

IO.24 

40 

7-25 

20 

3-58 

0 

0.07 
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SODIUM  I OOOSA L ICYLATE  C6HsI(OH)OOONa 

SOLUBILITY  OF  THE  3-IODO  AND  5  -  IODO  SALTS  IN  WATER 

( Cove  llo,  1941) 

Gms.  per  100  gms.  Sat.  Sol. 


Na  3  -  Iodo 
Salicylate 


Na  5  -  Iodo 
Salicylate 


18 

6.38 

4-37 

40* 

9.0 

6.0 

6o* 

14.0 

10.0 

80* 

22.0 

16.5 

100* 

33-0 

25.0 

Est imated 

from  curves 

drawn  by  the 

Na 

C7H 


SODIUM  CAPRYLATE  CH3 ( Cfl2 ) 6COONa  CgH 

SOLUBILITY  OF  SODIUM  CAPRYLATE  IN  GLYCOLS  AT  25° 

(Pa  lit,  1  9  47  ) 

Moles  C7Hj  ^COONa  per 
1000  gms.  Glycol 

Ethylene  Glycol  1.746 

Propylene  Glycol  1 . 343 


SODIUM  PHTHALATE  aNa^gH^-  7H20  CgH 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  PHTHALATE  -  SODIUM  CARBONATE  -  WATER 

(Smith  and  Hoegberg,  1941) 

Gms.  per  100  gms.  Sat.  Sol. 


Solid  Phase 


Na2C03 

Na2W4 

Results 

at  25° 

22.50 

18.13 

0.0 

7-95 

Na  CO  • 10H  0 

*  -5|l  Z 

16.54 

10.35 

II 

13.96 

15.66 

II 

11.25 

21 .84 

II 

9.72 

25. 96 

II 

9.27 

27.54 

II 

8.13 

31.47 

II 

7.31 

35-20 

Na2C0  • 1 ofl  0  +  2Na. 

,CoHO  • 

7H0 

4.67 

3.25 

38.40 

39-90 

2Na2C8H404 

•1 

* 

0.0 

43.88 

It 

Na 
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Data  of  Smith  and  Hoegberg,  1941  (Con.) 
Gms.  per  100  gms.  Sat.  Sol. 


Na2C03 

Na2C8H40, 

28.31 

0.0 

27.76 

0.84 

2S.81 

3.88 

24.83 

5-39 

22. 1 1 

9.98 

19.72 

14.19 

18. 64 

16.41 

17.32 

18.97 

16.93 

19.65 

15.25 

22.  61 

12.99 

26.92 

11.73 

29.58 

10.71 

32.26 

8.04 

35-69 

S.il 

39.08 

0.0 

45-27 

R 

31.96 

0.0 

29.85 

2.55 

27.81 

5.90 

25.18 

9.10 

21 .90 

14-17 

19. 72 

17.67 

17.28 

21 . 69 

16.4 

24.  12 

15.80 

24.  76 

13.69 

27-99 

12.  75 

29.52 

11.68 

31  •  56 

8.32 

35-  34 

5.96 

38.21 

3-66 

41 .01 

2.33 

42.  56 

0.0 

45-  43 

32.84 

0.0 

28.47 

5.26 

20.01 

17-34 

15-  77 

24. 1 1 

1 1 . 80 

30.59 

8.33 

37-17 

7*17 

38.49 

3-27 

43-23 

0.0 

47.06 

Results  at  30* 


Solid  Phase 


Na  CO  -ioH.0 

it  ^ 


Na_CO  *ioH  0  +  Na2C0  • 7H  0 
Na2C03-7H20 

It 


Na2C03‘7H20  +  2Na2CgH^04' 7H20 


2Na2C8H4°4'7H2l 


Results  at  330 


Na2C03 


7H20 


NaoC0  -7fl,0  + 
Na26°3 

ft 


Na,C02 

»2° 


h2o 


Na2C03 


H_0  +  2Na2C8Hu0  • 7H20 


Results  at  40* 


Na2C03 


h2o 


Na2C03 


.  aNa  CgH  0 
fia2C8H4°4-7H20 


H_0  + 

2 


7h20 


CgH 


SODIUM  PHENYLACETATE  C6H5CH2C00Na 

Melting  points  in  the  system  sodium  phenylacetate  -  phenylacet ic  acid 
are  given  by  Crawford,  1941- 
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SODIUM  2  -  CHLORO  -  3-  NITRO-p 


-XYLENE  SULFONATE  C6H ( CH3) 2( Cl )  (N02)SC>3Na 


93.4  gms .  (0.32S  moles)  dissolve  in  100  gms.  of  water  at  30 
and  Dermer,  1939>- 


(Dermer 


Na 

CgH 


SODIUM  CAPRATE  CH3 ( CH2 ) gCOONa 

SOLUBILITY  OF  SODIUM  CAPRATE  IN  GLYCOLS  AT  250 

(Pa  lit,  19471 

Moles  C  H  COONa  per 
1000  gms.  Glycol 

Ethylene  Glycol  0.823 

Propylene  Glycol  0.642 


SODIUM  DECYL  SULFONATE  CH3(CH2)9S03Na 

The  freezing  points  of  dilute  solutions  of  sodium  decyl  sulfonates 
were  determined  by  Johnston  and  McBain,  1942- 


SODIUM  P ICROL INATE  [Cl0HgN405]Na 

0.285  gms .  (o.ooi  moles)  dissolve  in  100  gms.  of  water  at  30°.  (Dermer 
and  Dermer,  1939 )• 


SODIUM  FLAY  IANATE  (Dibasic)  [CloH40(N02)2S03]Na2  CioR 

9.8  gms.  (0-027  moles)  dissolve  in  100  gms.  of  water  at  30°.  (Dermer 
and  Dermer,  i939>- 


SODIUM  LA  URATE  CH3(CH2 ) 10COONa 

ADDITIONAL  DATA  IN  THE  SYSTEM  SODIUM  LAURATE  -  WATER 

(McBain,  Void,  and  Prick,  1940  ) 

[See  Vol.  I,  p.  n8s3 


t°l  t°2  Wt. 

313 

296 

294 

290 


%  CH3(CH2)10COONa 

95-3 

89.S 

85-4 

81.3 


SOLUBILITY  OF  SODIUM  LAURATE  IN  GLYCOLS  AT  25 0 

( Pa  lit ,  1947  ) 


Moles  C11H23C00Na  per 
1000  gms.  Glycol 


12 


H 


Ethylene  Glycol 
Propylene  Glycol 


0.536 

0.549 


Na 
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SOLUBILITY  OF  SODIUM  LAURATE  IN  ETHYLENE  GLYCOL  - 
n-BUTYL  ALCOHOL  MIXTURES  AT  250 

(Pa  lit,  1947  1 


%  Glycol 

in  Solvent 

0 

20 

40 

60 

80 

100 

CH3(CH2 ] 
100  gms . 

LQCOONa  per 
Solvent 

0.52 

7.84 

15-09 

20.14 

20.05 

11.92 

C12H  SODIUM  DOOECYL  SULFONATE  C12H25S03Na 

SOLUBILITY  IN  SODIUM  CHLORIDE  SOLUTIONS 

(Tarter  and  Cadle,  1989  ) 


t° 

Gms.  C12H35S0  Na 
per  100  gms.  n2U 

t° 

Gms •  Cj 2H35 
per  100  gms 

28 

0.166 

25 

0.110 

NaCl  = 

31 

.202 

NaCl  = 

30 

•  157 

0.004 

33 

•  233 

0.008 

33-5 

.205 

Molal 

35 

•  305 

Molal 

35 

.246 

36 

.  623 

36 

•  348 

C12H  SODIUM  OODECYL  SULFATE  Na[C12H2SS04] 

At  i8°,  the  solubility  in  0.05  N  Na2C03  is  5%-  (Adam  and  Pankhurst, 
1946) • 

The  freezing  points  of  dilute  sodium  dodecyl  sulfonate  solutions  were 
determined  by  Johnston  and  McBain,  1942* 


C  H  SODIUM  D I P ICRYLAM INATE  Na[( N02> 3C6H2NHC6H2(  N02 >  3] 
1 2 

SOLUBILITY  IN  WATER 


Moles  per 

Gms.  per 

1° 

liter 

liter 

20 

0.110 

50.7 

25 

-145 

66.8 

30 

.252 

116.1 

*Gms.  per  1000  gms.  fl20 


c14h 


SODIUM  MYRISTATE  CH3(CH2)I2C00Na 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  MYRISTATE  -  WATER 

(Void,  Reirere,  and  McBaia,  1941) 

Ti  is  the  temperature  at  which  the  isotropic  soap  solution  separates 
an  anisotropic  liquid  crystalline  phase  upon  cooltnp. 

..  u  Trace  of  "curd  fibre"  disap- 

Tc  is  the  temperature  at  which  the  la 

pears  on  slow  heating- 
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NATRIUM 


Na 


Data  of  Void,  Reivere,  and  McBain,  1941 


Wt.  % 

Ti 

Tc 

Wt.  % 

Ti 

T 

xc 

Wt.  % 

Ti 

Tc 

100.0 

316 

- 

63.8 

275 

80 

43-0 

175 

- 

92.8 

292 

- 

61.3 

273 

- 

40.4 

“ 

64 

90.4 

289 

- 

61 .0 

267 

78 

35-0 

138 

61 

90.2 

290 

- 

55-4 

239 

74 

32.5 

117 

61 

88.0 

290 

- 

50.7 

174 

- 

29-5 

8l 

- 

87.4 

291 

- 

50.5 

171 

70 

24. 8 

- 

58 

81.8 

292 

102 

49.9 

165 

69 

17.0 

56 

73-6 

288 

- 

48.3 

173 

68 

9-5 

- 

52 

73-1 

288 

84 

43-9 

176 

67 

5-0 

- 

48 

70.4 

286 

83 

1.0 

41 

SOLUBILITY  OF  SODIUM  MYRISTATE  IN  GLYCOLS  AT  25° 

(Pa  lit,  1947) 


Ethylene  Glycol 
Propylene  Glycol 


Moles  Cj 
1000  g 


3H27COONa  oer 

ms.  Glycol 


0.160 

0.197 


SOLUBILITY  OF  SODIUM  MYRISTATE  IN  ETHYLENE  GLYCOL  - 
m-BUTYL  ALCOHOL  MIXTURES  AT  25 0 

( Pa  1 1 1 ,  19471 


Wt.  %  Glycol  in  Solvent  0  20  40  60  80  100 

Gms.  per  100  gms.  Solvent  0.28  4.58  10.12  12.88  11.23  4.00 


SODIUM  TETRADECYL  SULFONATE  C14H29S03Na 


28 

30 

33 

35 

40 


SOLUBILITY  IN  SODIUM  CHLORIDE  SOLUTIONS 

(Tarter  and  Cadle,  19891 


In  0.004  Molal  NaCl 


Gms.  Na  T.D.S. 
per  100  gms.  H20 


0.0126 
.0171 
.0204 
.026 
•  047 


0  Gms.  Na  T.D.S. 
per  100  gms.  H20 

41-5  0.0503 
43  .0565 
44-6  .175 
46  . 6  62 


In  0.008  Molal  NaCl 


0  Gms.  Na  T.D.S. 
per  100  gms.  H20 

35  0.0110 

40  .0276 

43-5  .059 

44  .083 

46  . 346 


C14H 


Na 
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C14H  SODIUM  ANTHRACENE  SULFONATES  C14flQS03Na 

Ci 4R8S206Na2 

SOLUBILITY  IN  WATER 

(Pederov  and  Lodygin,  19421 

Salt  Gms.  Salt  per  100  gms.  Sat.  Sol. 


0 

0 

0* 

100° 

oC  - 

C14H9S03Na 

0.0407 

0.420 

0  ~ 

Clt|H9S03Na 

.0088 

.  109 

1  .  5 

Ci4H8S206Na2'2H2° 

2.508 

11 . 250 

1.  8 

C14R8S2°6Na2'3R2° 

2.259 

4.399 

2 ,  6 

C14H8S206Na2-«2C 

1.213 

4.765 

2,  7 

C14H8S206Na2-2H20 

1 .090 

13.170 

C  H  SODIUM  TR I  ISOPROPYLBENZENE  SULFONATE  C6H2(i-C3H7)3S03Na 

SOLUBILITY  IN  WATER 

(Sbnck  and  Lingafelter,  1949) 


The  data  were  calculated  from  a  curve  drawn  by  the  authors. 


Ci6R 


Moles  Na  T.P.B.S. 

♦  O 

Moles  Na  T.P.B.S. 

t° 

per  1000  gms.  H20 

t 

per  1000  gms.  H20 

10 

0.063 

40 

0.16 

20 

.065 

50 

•  39 

30 

.071 

LMITATE  CH3(CH2)14C00Na 

t° 

30 

35 

40 


SOLUBILITY  OF  SODIUM  PALMITATE  IN  WATER 

(Stanlf,  19391 

[Data  read  from  curves  drawn  by  the  author] 

Moles  per  liter  Sat.  Sol.  t»  Moles  per  liter  Sat.  Sol 


0.0020 

.0024 

.0027 


45 

50 

55 


0. 0038 
.0060 
.0250 
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SOLUBILITY  OF  SODIUM  PALMITATE  IN  VARIOUS  SOLVENTS 

(Leggett,  Void,  and  McBain,  1940) 


Maximum  concentrations  of  sodium  palmitate  yielding  an  isotropic  li 
quid  phase. 


Solvent 

Gms. 

NaCH3 

(CH2)14C0°  per 

100  gms. 

Sat . 

Sol. 

30° 

U\ 

O 

O 

90° 

150° 

200° 

250° 

280° 

Water 

0.5 

1.0 

27.5 

34.2 

50. 6 

58.5 

- 

Palmitic  Acid 

- 

- 

41-9 

64.4 

63-3 

— 

97-2 

Glycerol 

0.3 

1.0 

15-8 

50.8 

53-6 

— 

91.0 

o-Cresol 

- 

0.2 

1 .2 

9.2 

65-4 

91 .0 

95-0 

m-Cresol 

1 .0 

2.7 

10.0 

52.0 

73-0 

93-0 

97.O 

p-Cresol 

- 

1.8 

9.0 

60.2 

76.4 

94-0 

97-  6 

Ethyl  Alcohol 

1*3 

2.3 

9-7 

69.6 

87.5 

94-8 

97-0 

Isopropyl  Alcohol 

0.4 

0.6 

1 .0 

24.0 

75-0 

94-0 

97.6 

n-Heptyl  Alcohol 

- 

0.3 

3-1 

31 .6 

69.5 

93-4 

97-5 

n-Cetyl  Alcohol 

- 

- 

1 .0 

5-8 

44-9 

85-4 

95-0 

n-Heptane 

0.3 

0.4 

0.5 

0.8 

1 .0 

20.0 

86.4 

n-Cetane 

0.1 

0.1 

0.3 

0.5 

1.4 

86. 4 

94-5 

Nujol 

0.1 

0.1 

0.1 

0.3 

0.5 

53-3 

90.5 

Diethylene  Glycol 

0. 4 

l.S 

9.2 

39-9 

87.2 

90.0 

97-3 

n-Butylamine 

0.2 

0.4 

1 .0 

58.0 

85.5 

91 

95 

Acetic  Acid 

- 

- 

75.5 

81 . 2 

85.1 

95.3 

98.5 

Ethyl  Acetate 

- 

- 

- 

- 

- 

95-5 

97.5 

Acetamide 

- 

- 

- 

- 

78.5 

96.2 

98.0 

These  and  other  data  were  correlated  by  means  of  Hildebrand's  ideal 
solubility  relationship  by  Bondi,  1948. 


Solubility  determinations  and  phase  studies  in  the  systems  Sodium  Pal¬ 
mitate  -  Trisodium  Phosphate  -  Water,  Sodium  Palmitate  -  Tetrasodium  Py¬ 
rophosphate  -  Water,  Sodium  Palmitate  -  Sodium  Metasilicate  -  Water  (and 
other  Sodium  Silicate  Na0/Si02  ratios)  were  made  by  Merrill  and  Getty, 
1947- 


SOLUBILITY  OF  SODIUM  PALMITATE  IN  GLYOOLS  AT  25 0 

(Palit,  1947) 

Moles  C15H31C00Na 
per  1000  gins:  Glycol 

Ethylene  Glycol  0.0426 

Propylene  Glycol  0.0679 


SOLUBILITY  OF  SODIUM  PALMITATE  IN  ETHYLENE  GLYCOL  - 
n-BUTYL  ALCOHOL  MIXTURES  AT  25° 


(Palit,  1947) 

Wt. 

%  Glycol  in  Solvent  0  20  40 

60 

80 

100 

Gms 

•  CH3(CH  )14COONa  per 

gms.  Solvent  0.o8  2>49  5<g5 

100 

7-14 

5.16 

1.19 

Na 
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A  dilatometric  investigation  of  the  phases  in  the 
tate  -  Water  was  made  by  Void  and  Void,  1939. 


system  Sodium  Palmi- 


Cl6H  SOOIUM  CETYL  SULFATE  Na[Cl6H33S04] 

At  420,  the  solubility  in  0.01  N  NH3  is  5%  (Adam  and  Pankhurst,  1946). 


Cl8H  SODIUM  STEARATE  CH3(CH2> l6COONa 


See  also  p.  787 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  STEARATE  -  WATER 

(McBain,  Void,  and  Prick,  1940) 


T}  is  the  temperature  at  which  the  isotropic  soap  solution  separates 
an  Anisotropic  liquid  crystalline  phase  upon  cooling. 


Tc  is 
pears  on 

the  temperature 
i  slow  heating. 

at  which 

the 

last  trace 

of  "curd 

f  ibre " 

disap- 

Wt.  % 

T .  0 
1 1 

X  0 

AC 

Wt.  % 

T  i° 

T»  0 

lC 

Wt.  % 

m  0 
11 

Tc° 

0.  37 

- 

62'  7 

38.0 

169 

81.3 

79-8 

286 

104 

0.  8i 

- 

66.8 

39-8 

171 

81.9 

84-  7 

281 

112 

1-49 

- 

68.8 

41.9 

164 

82.4 

88.6 

274 

119 

2.51 

- 

69.8 

43-8 

147 

82.4 

89.8 

273 

- 

5.10 

- 

71  •  8 

45.0 

1 70 

82.4 

91 .2 

272 

- 

7.51 

- 

72.8 

47-8 

212 

83 

92.6 

276 

- 

16.8 

- 

75-3 

49.5 

226 

83 

92.8 

276 

- 

15-3 

- 

75-6 

55-0 

256 

86 

93-2 

267 

— 

19.9 

87 

76.8 

60.  3 

277 

86 

94.6 

274 

— 

24. 8 

124 

78.1 

64.9 

280 

87 

97.1 

277 

— 

29.6 

152 

78.8 

71.9 

284 

90 

99.6 

284 

— 

34-9 

166 

80.3 

74-5 

293 

93 

100.0 

288 

SOLUBILITY  OF  SODIUM  STEARATE  IN  GLYCOLS  AT  250 

(Palit,  T  9  47 1 

Moles  C17H35000Na 
per  1000  gms.  Glycol 

Ethylene  Glycol  0.0156 

Propylene  Glycol  0.0299 

Data  for  the  solubility  of  sodium  stearate  in  cetane  and  in  cetane 
water  mixtures  is  given  by  Void  and  Philipson,  1946. 


SOLUBILITY  OF  SODIUM  STEARATE  IN  ETHYLENE  GLY00L 
n-BUTYL  ALCOHOL  MIXTURES  AT  25 0 

(Palit,  1947) 


20 

1.47 


40 

3-37 


60 

3-79 


80 

2.16 


100 

O.48 


Wt.  %  Glycol  in  Solvent  0 

Gms.  per  100  gms.  Solvent  0.05 

The  Phase  relationships  of  sodium  stearate  with  anhydrous  n-heptane, 

JSctPaSrc£ohexa»e , Vnae.e  toluene ,  «  W1  e"  C 

lene,  p-xylene,  cumene,  n-butylbenzene ,  and  p-cymene  were 

Smith  and  McBain,  1947- 
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SODIUM  OLEATE  CgHj 7CH=CH ( CHa ) ?COONa  Ci8H 

SOLUBILITY  OF  SODIUM  OLEATE  IN  MIXED  SOLVENTS  AT  25 0 

(Pallt,  19471 

Each  mixture  of  solvents  contained  either  ethylene  glycol,  diethylene 
glycol,  or  propylene  glycol.  Solubilities  are  given  as  gins,  of  sodium 
oleate  per  100  gms.  solvent. 


Added  Solvent 


Ethyl  Alcohol 
n-Propyl  Alcohol 
n-Butyl  Alcohol 
n-Amyl  Alcohol 


Ethyl  Alcohol 
n-Propyl  Alcohol 
n-Butyl  Alcohol 
n-Amyl  Alcohol 
Methylene  Chloride 
Chloroform 

Carbon  Tetrachloride 
Ethylene  Chloride 


2-Ethylhexanol 
Lauryl  Alcohol 
Cetyl  Alcohol 
Phenol 

Cyclohexanol 
Benzyl  Alcohol 
Ethylene  Chloride 
Methyl  Ethyl  Ketone 
Dioxane 

Trimethylene  Chlorohydrin 
Trichloro-t-Butyl  Alcohdl 


n-Propyl  Alcohol 
Isopropyl  Alcohol 
n-Butyl  Alcohol 
Isobutyl  Alcohol 
s-Butyl  Alcohol 
t-Butyl  Alcohol 
Allyl  Alcohol 
n-Amyl  Alcohol 
Isoamyl  Alcohol 
s-Amyl  Alcohol 
n-Hexyl  Alcohol 
n-Octyl  Alcohol 


Wt.  %  Ethylene  Glycol  in  Solvent 


0 

20 

40 

60 

80 

100 

1 . 61 

8.49 

1S.65 

21 . 61 

23.68 

16.43 

1.13 

10 . 46 

21.24 

28.50 

28.85 

16.43 

0.98 

12.88 

25.35 

32.28 

32.90 

16.43 

.85 

14.74 

27.48 

34.48 

33-64 

16.43 

With 

Diethylene  Glycol 

1 .61 

8.13 

12. 41 

15.46 

14.91 

8.05 

1.13 

- 

16.03 

19.92 

18.74 

8.05 

0.98 

10.46 

19.26 

23-23 

21.26 

8.05 

•  8S 

- 

20.28 

24.  77 

22.27 

8.05 

.02 

14.67 

22.33 

23 . 66 

19-  39 

8.05 

.02 

18.04 

25.05 

26.51 

20.14 

8.05 

.02 

16.63 

24.73 

25.75 

21.47 

8.05 

.02 

10.38 

17.22 

19.68 

15-00 

8.05 

With  Propylene  Glycol 


✓ - 

V 

•45  11.04 

18.01 

22.50 

21 .90 

11.72 

.4  13.72 

21 . 43 

24. 96 

23.81 

11.72 

Solid 

Solid  paste 

24. 29 

11.72 

Solid  21.54 

28. 21 

28.77 

24.05 

11.72 

•36  5.28 

12.37 

16.78 

17.25 

11.72 

■59  5.61 

11-55 

15.69 

16.53 

11.72 

.02  10.61 

18.73 

22.03 

21.45 

11.72 

•07  3-99 

9.28 

14.25 

16.20 

11.72 

.06  1.95 

4-56 

7.93 

10.91 

11.72 

1.44  5-36 

9-79 

12.96 

13.19 

11.72 

17.48 

18.59 

16.71 

11.72 

With 

Propylei 

ne  Glycol  Wt.  % 

0  20.5 

40.5 

60.4 

80.2 

100 

1.13  6.04 

11-39 

16.15 

16.89 

11.72 

0.25  3.60 

7-45 

11.18 

13.92 

11.72 

•98  7.97 

14.51 

18.35 

18.86 

11.72 

■  68  6.9.1 

11.78 

17.64 

18.25 

11.72 

•42  3.92 

9-42 

14.33 

15-88 

11.72 

•24  1.95 

5-63 

10.71 

14.14 

11.72 

1-05  5-55 

10.07 

13.25 

14.34 

11.72 

0.85  8.82 

16.54 

21.15 

21 .02 

11.72 

•69  7-7 2 

15.30 

19.83 

20.17 

11.72 

•18  3.09 

10.90 

16.48 

18.39 

11.72 

.62  9.70 

17.97 

22. 41 

21.56 

11.72 

.58  12.53 

20.75 

25.12 

23.65 

11.72 

Na 
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Data  of  Palit,  194.7  (Con.) 


Added  Solvent 

With  Propyle 

ne  Glycol  Wt.  % 

0 

20.5 

40.5 

60.4 

<N 

O 

OO 

\ 

100 

Methylene  Chloride 

■  02 

12.11 

22.89 

26.29 

23.99 

11.72 

Chloroform’ 

.02 

16.14 

26.45 

28.20 

26.17 

11.72 

Carbon  Tetrachloride 

.02 

16.40 

24.04 

27.11 

23.71 

11.72 

Acetone 

.02 

1 . 46 

6.93 

14-04 

14.98 

11.72 

Ethyl  Acetate 

.06 

4-36 

10.90 

15-35 

16.68 

11.72 

Ethylene  Chlorohydrin 

1 . 80 

6 . 02 

9.86 

12.72 

14-09 

11.72 

Benzene  (at  20 °) 

O 

O 

14.32 

26.35 

29.82 

31.47 

10.82 

With  Propylene  Glycol  Wt.  % 


Ci8H 

y 

0 

24.5 

46.3 

66.0 

83.8 

- N. 

100 

Ethyl  Alcohol 

1 . 61 

5.18 

8.77 

12.41 

12.87 

11.72 

With  Propylene  Glycol 

Wt.  % 

/ 

0 

23 

44-4 

64-2 

82.7 

100 

t-Butyl  Chloride 

0.12 

14.90 

23.57 

28.  44 

26.01 

11.72 

*At  17.5%  Propylene  Glycol,  the  solubility  is  14.09- 


MIXTURES  OF  n-AMYL  ALOOHOL  +  GLYCOLS 


Wt.  %  Glycol  in  Solvent 


Glycol  in  Mixture 


ch2cichohch2oh 

Monoacetin 

Glycerol 

Dibutyl  Tartarate 
Phenol 


0  20  40 


0.85 

12. 

56 

.85 

10 . 

50 

.85 

34- 

62 

.85 

25. 

94 

•  8S 

i.53  2. 

94 

60 

80 

N 

100 

16.98 

16.88 

1 .16 

12.70 

IO.48 

2.  51 

42.68 

34-  36 

8.53 

36.55 

42.15 

41.27 

6.l6 

4.  67 

- 

MIXTURES  OF  CATECHOL  +  ETHYL  ALCOHOL 


Ratio  by  weight:  (Catechol  .  Ethanol) 
Solubility 


10:90  30:80  40:60 

6.63  17.69  24-97 


MIXTURES  OF  BENZENE  +  ALCOHOLS 

Wt.  %  Alcohol  in  Solvent 


Added  Alcohol 

Methanol 

Cyclohexanol 

The  freezing  points 


/N 


/ - 

0 

20 

40 

60 

80 

100 

0.04 

.04 

3-94 

O.31 

6.89 

1 . 04 

10.31 

2.13 

12.25 

0.70 

12.38 

0.36 

of  dilute  sodium  oleate  solutions  were  determined 


by  Johnston  and  McBain,  1942. 
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SODIUM  2 -R-AMID0-5-R'  -OXY  BENZENE  SULFONATES  [RCONHC6  (OR' )  SC^Na] 


Temperatures  at  which  each  Salt  is  5%  Soluble  in  Water 


R1  =  CH3 
R'  =  C2H5 


R= 


'11H23 

Ci5H3l 

C17H35 

C17H33 

43-5° 

65° 

74-5° 

16. 5° 

- 

45-5° 

- 

- 

(Adam  and  Pankhurst,  1946) 


Ci8-25H 


SODIUM  DEOXYCHOLATE  C23H410C00Na  C23H 

SOLUBILITY  OF  SODIUM  DEOXYCHOLATE  IN  WATER 

(Void  and  McBain,  1941) 


Temperatures 

of  Formation  of 

Isotropic  Liquid 

;.  %  NaD 

t° 

Wt.  %  NaD 

t° 

Wt.  %  NaD 

t° 

0.0 

0 

49-9 

35-6 

74-9 

114 

16.0 

-0.1 

53-0 

42.9 

81 .4 

183 

29.6 

-0.9 

56.2 

47.2 

89.5 

271 

38.3 

“1.5 

63.2 

60.2 

96.0 

338 

47.8 

-2.9 

69.8 

63.8 

100.0  approx.  362 

The  freezing  points  of  dilute  sodium  deoxycholate  solutions  were  de¬ 
termined  by  Johnston  and  McBain,  1942. 


SOD IUM  Ros in  Soaps 

(  Merril  and  Getty  ,  1 9 48  ) 

N  wood  rosin  (commonly  used  in  yellow  laundry  soaps)  with  an  acid  num¬ 
ber  of  162  and  saponification  number  of  184  (average  M.W.  of  sodium  soap 
-  349)  and  a  hydrogenated  rosin  soap  of  average  M.W.  =  343  were  used. 

The  temperatures  indicate  the  formation  of  an  isotropic  solution. 


Hydrogenated  Rosin  Soap 


N  Wood  Rosin  Soap 
in  Water 


Wt.  %  Soap 

t° 

10.1 

1 

20.2 

7 

29.1 

14 

40.1 

26 

49.1 

35 

59-5 

48 

69.5 

42 

80.0 

62 

90.6 

116 

In  Water 


Wt.  %  Soap  t° 

10.2  69 
20.0  66 
34-8  98 
43-9  118 

50.2  1 32 
65-5  142 
59-9  147 

68.3  157 


In  0.025N  NaOH 


Wt .  %  Soap 

t° 

10.1 

40 

27.4 

70 

30.0 

72 

34-9 

77 

50.2 

106 

54-9 

1 12 

60.0 

119 

67.1 

122 

75-4 

108 

77.6 

105 

82.1 

84.8 


78 

130 


sodium  chloride  solutions  ^odium^r  ty  °f  hydroSenated  rosin  soap 
sodium  chloride  and  sodium  hydroxide.  6  S°lutl0ns’  and  in  fixture: 


Na 
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CN  SODIUM  CYANIDE  NaCN 

100  gms.  of  a  saturated  solution  of  sodium  cyanide  in  furfural  contain 
0.02  gms.  NaCN  at  25°.  (Trimble,  1941). 

CNS  SODIUM  THIOCYANATE  NaCNS 

The  effect  of  the  addition  of  0.1  -1.1  molar  sodium  thiocyanate  on  the 
mutual  solubility  of  n-butyl  alcohol  and  water  is  reported  by  Reber, 
McNabb,  and  Lucasse,  1942. 

93.5  gms.  NaCNS  dissolve  in  100  gms.  of  ethylenediamine  at  250. 

(Isbin  and  Kobe,  1945). 


CO  SODIUM  CARBONATE  Na2C03 

SOLUBILITY  OF  SODIUM  CARBONATE  IN  WATER 

(Kobe  and  Sbeeby,  1948  ) 


The  authors  made  a  critical  survey  of  all  the  available  data  reported 
for  this  system,  and  compared  temperature  ranges,  methods  of  determina¬ 
tion,  etc.,  and  plotted  the  data  on  a  large  scale.  The  accuracy  of  each 
set  of  data  was  estimated  and  a  smooth  curve  was  drawn  through  the 
points.  The  results  below  were  then  read  from  the  curve  and  their  esti¬ 
mated  accuracy  is  o.4$- 

Gms.  Na2CO  Gms.  Na2C03  Vapor 

t°  Solid  Phase  Gm.  Moles  per  per  100  J  perioogms.  Pressure 

1000  gms.  H20  gms.  H20  Sat.  Sol.  mm.  Hg. 


-2. 

0 

5 

10 

15 

20 

25 

30 

32. 


io  Na2C03’ioH20  + Ice 


32 

n30 

35- 

40 

50 

6o 

?0 

75 

8o 

90 

100 

104- 

109 

110 
113 
120 
130 
140 


oo  Na JD  *  ioH2O^C03  ■  7^1,0 
96  Na  C0^‘ioH2CWfe2CD3-H20 
2ka,C0vH20 


37 


'V2C03 


2"h2o2  3 


Na.CO  -H,0  +  Na2CO 
2  3Na:C0q 


0.575 
.66 
•  84 
1.14 
1-55 
2.09 

2.77 

3- 70 
4.28 

4-  71 

4.78 
4-  67 
4.60 
4.48 
4-  37 
4-  30 
4.  28 
4.26 
4-24 
4.22 
4.21 

4.20 

4.20 
4.  20 
4-03 
3.86 
3-71 


6. 10 
7.00 
8.90 

12.1 

16.4 

22.2 

29.4 

39.2 
45-4 
49-9 

50.7 
49-5 

48.8 

47.5 

46.3 

45.6 

45-4 

45.2 

44-9 

44-7 

44.6 

44-  5 
44-  5 
44-5 

42.7 

40.9 
39-3 


5-75 

6.54 

8.2 

10.8 

14.1 

18.1 

22.7 

28.2 
31*2 
33-3 
33-6 
33-1 

32.8 

32.2 
31-6 
31*3 
31-2 
31-1 

31  -0 
3O.9 
30.8 

30.8 

30.8 
30.8 
29*9 
29-0 

28.2 


12.3 
16.9 

21.4 
26.8 
29.O 
29-5 

34-0 
43-6 
74.I 
121 .5 

192.7 
239-8 
296.2 
442-4 

631 .7 
760 . 0 

i.iS(Atm. 

1.19  11 

-  II 

1.65  11 

2.25 
3.02  n 


Na 
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Data 

of  Kobe  and  Sheehy,  1948 

(Con. ) 

Gm 

Moles 

Gms .  Na2C03 

Gms .  Na2C0 

3  Vapor 

t° 

Solid  Phase 

per  1000 

per  100 

per  100  gms 

Pressure 

gms .  H20 

gms.  fl20 

Sat.  Sol. 

mm .  Hg . 

Na,CO_ 

3-57 

37-8 

27-4 

4.01 (Atm. ) 

1 6o 

2„  3 

3-44 

36.5 

26. 7 

5-27  " 

180 

II 

3.16 

33-5 

25.1 

8.67  " 

200 

II 

2.  89 

30.6 

23.4 

1  '3  •  7  " 

2  20 

II 

2.56 

27.1 

21 .3 

21.O  " 

240 

II 

2.16 

22.9 

18.6 

30.9  " 

250 

II 

1.95 

20.7 

17.1 

37-0 

260 

II 

1-75 

18.6 

15.7 

44-2  " 

280 

II 

1 . 32 

14.0 

12.3 

61.7  " 

300 

It 

0.88 

9.3 

8.5 

83.8  " 

350 

It 

0.19 

2.0 

2.0 

166  " 

The 

following  data  (below  30 °)  are 

those  of  Loewel  (1851) 

and  have  not 

been 

redetermined  since 

that 

time . 

0 

10 

-Na  CO  • 7H  0 

II  J 

1 . 92 

2.48 

20.4 

26.3 

16.9 

20.8 

_ 

15 

II 

2.79 

29.6 

22. 8 

- 

20 

II 

3-17 

33-6 

25.2 

- 

25 

II 

3-59 

38.0 

27.6 

30 

II 

4. 08 

43-2 

30.2 

- 

32. 

00  Na  00  •  7H30iNa  00, 

•ioH2° 

4.28 

45-4 

31  -2 

- 

34 

/3h Ja,00 

4.5i 

47-8 

32.3 

- 

35- 

37  Na  00  ■  7b  0 +1fe_00  •  R  0 

4.67 

49.  5 

33-1 

- 

0 

cC  -Na  CO  ' 7H  0 

II  3 

3-oi 

31-9 

24.  2 

10 

3-57 

37-8 

27.4 

- 

15 

II 

3-92 

41 . 6 

29-4 

- 

20 

II 

4-  32 

45-8 

31-4 

- 

SOLUBILITY  OF  SODIUM  CARBONATE  IN  AMMONIA  SOLUTIONS 

(Atboumov  and  Jeserova,  1936)  (Achoumov,  1939) 

The  Solid  Phase  is  Na2C03-ioH20  Throughout 
Vt.  %  NH3  Gms.  per  100  gms.  Sat.  Sol.  Vt.%NH  Gms.  per  100  gms.  Sat.  Sol. 

in  ^  :  _  * 


Solvent 

Na2C03 

nh3 

Solvent 

" Na2C0, 

< 

Results  at  o° 

Results  at  20 0 

17.97 

0.93 

17.80 

23. 10 

2.57 

22.5 

6.81 

3.09 

6.60 

16. 41 

4-6i 

15.65 

4. 44 

3-75 

4.27 

12. 31 

6.64 

n.50 

2. 64 

5.32 

2.50 

9.08 

9-74 

8.20 

0.0 

6.63 

0.0 

5-70 

12.49 

5-00 

Results  at  10 0 

4.44 

3.46 

14. SO 

14.63 

3.80 

3.30 

12.67 

2.90 

12.3 

0.0 

17.60 

0.0 

8-53 

5.02 

8.1 

4.44 

7.00 

4.13 

3-99 

7.22 

3-70 

0.95 

10.52 

0.85 

0.0 

11.20 

0.0 

Na 
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CO 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CARBONATE  -  AMMONIA  -  WATER 

(Akhoumov  and  Jeserova,  1986) 


t° 

Gms.  per  i< 

Na2C03 

-2.10 

5-93 

-4-3 

5-44 

“7.2 

3-21 

-8.0 

1-75 

-15.3 

1 .06 

- 

0.2 

-100.3 

0.0 

gms.  Sat.  Sol. 


o.o 
0.70 
2.  70 
4-36 
6.55 

34-0 

34-34 


Solid  Phase 
Ice  +  Na2C03,ioH20 

II 

II 

II 

II 

Ice  +  NH3‘H20 


SOLUBILITY  OF  SODIUM  CARBONATE  IN  AQUEOUS  AMMONIA  SOLUTIONS 

(Guyer,  Bieler,  and  Orelli,  1940) 


The  data  were  read  from  curves  drawn  by  the  authors.  The  results  are 
in  gms.  Na2C03  per  too  gms.  solvent.  They  agree  roughly  with  those  of 
Achoumov  (above). 


%  NH3  in  Solvent 


<-  ^ - 

5 

10 

15  20 

30 

40 

60 

00 

°) 

30 

- 

1.1  0.9 

0.5 

0.5 

0.5 

0.5 

10 

- 

1.7  1-3 

0.6 

0.3 

0.3 

0.3 

0  4-8 

3-7 

3-0  2.3 

1.5 

1.0 

0.6 

0.6 

20 

- 

6.4  4-3 

1-5 

0.3 

0.2 

0.2 

SOLUBILITY 

OF  SODIUM  CARBONATE  IN  SODIUM  HYDROXIDE 

SOLUTIONS 

AT  50° 

(Imkuna,  1949) 


Gms.  per  too  gms.  Sat.  Sol. 


Na2C03 


NaOH 


11.39  8.84 

7.37  18.95 

0.65  34-65 


Solid  Phase 


Na2C03-H20 

NaaM3 


Data  for  the  system  Na/Xl,  -  NaOH  -  NaCl  -  Na3SO„  -  at  50”  are  also 
given  by  Imkuna,  1949- 


SOLUBILITY  OF  SODIUM  CARBONATE  IN  SODIUM  HYDROXIDE  SOLUTIONS  AT  ioo° 

(Green  and  Frattali,  1946) 


The  solid  phase  was  found  to  be  Na2C03,H20  throughout, 
is.  per  too  e®.  Sat.  Sol.  (te.  per  100  8™.  Sat.  Sal.  Ite.peri0.jp3.  Sat.  Sol. 


Na2C03 

30.8 

28.9 

27-5 

23-8 

20.2 


NaOH 

Na2C03 

NaOH 

Na2CO 

0.0 

1  . 1 

16.6 

12.8 

10.5 

13-8 

5-5 

4.8 

3-6 

2 . 0 

9-4 

17.1 

4- 6 

7-6 

19.0 

2. 7 

7.6 

NaOH 

21 .9 
24.2 
27.0 
29-7 
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Na 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CARBONATE  -  SODIUM  SULFATE  WATER  AT  ioo° 

(Green  and  Frattali,  19  46) 


Saturated  Solution  Wt . 


/ - - - - 

"  - - S 

c 

s 

30.8 

0.0 

29-6 

2.1 

28.8 

3-4 

28.4 

3-2 

28. 6 

3-4 

24. 8 

5-4 

22. 6 

6.6 

18.5 

9-4 

17-3 

10.3 

14-9 

13-1 

13-6 

14.O 

8.8 

19.4 

6.8 

22.0 

4.2 

26.4 

2.9 

28.0 

1.5 

28.  3 

0.0 

30.0 

%  Wet  Residue 

C 


84.8 

78.7 

54.6 
51-4 

32.9 

30.1 
29.0 
27.  5 

25.6 
25  •  2 
24-  3 

8.5 
0.7 

1 . 6 


Wt.  % 


s. 

s 

Solid  Phase 

_ 

C-i 

0.8 

II 

1.9 

C-1  +  S.S. 

21.5 

II 

26.8 

II 

58.3 

S.S. 

II 

56.5 

II 

59-5 

59-2 

63.0 

II 

64.8 

11 

68.1 

II 

79-8 

S.S.  +  s. 

99.1 

s 

98.2 

s 

- 

s 

C=Na2C03  C-i  =Na2C03‘H20 


S=Na2S04  S.S.  =  Solid  Solution 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CARBONATE  -  SODIUM  SULFATE  - 
SODIUM  HYDROXIDE  -  WATER  AT  ioo° 

(Green  and  Frattali,  1946) 


Gins,  per  100  gins.  Sat.  Sol. 


Gins,  per  100  gins.  Sat.  Sol. 


-  Solid  Phases  Na2C03‘H20  -I-  Solid  Solution 


Na2C03 


Na2S04 


NaOH 


28.5 

3-2 

0.0 

28.0 

3-i 

0.9 

26.4 

2.9 

2.5 

25-4 

2.8 

2.  6 

23.3 

2.6 

4.2 

23.8 

2.5 

3-8 

21.5 

2.3 

5-4 

-  Solid  Phases  Na_SO„ 

4.0  26.6 
3-4  24.5 
3-0  21.8 
2.9  21.9 
2.4  19.6 


Na2C03 

Na2SO^ 

NaOH 

17.9 

1-9 

8.6 

17.4 

2.0 

8.7 

14.0 

1-7 

12.0 

10.8 

1 .2 

15-4 

8.0 

0.8 

18.9 

5.0 

0 . 6 

23.2 

3-2 

+  Solid 

0.5 

Solution  - 

26.9 

2.2 

17.3 

7.0 

2.5 

11.7 

11.8 

2.1 

7-5 

16.3 

2.3 

4-  7 

21 . 4 

1-3 

2.0 

30.4 

0.0 

1.5 

3-4 

3-3 

5-1 


CO 


Na 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CARBONATE  -  SODIUM  CHROMATE  -  WATER  AT 

IDruzhinin,  1938) 


35 


Saturated  Solution  Wt.  %  Solid  Phase  Wt.  % 


Solid  Phase 


Na2C03-H20 


2Na2Cr04-Na2C03j 


Na  CrO  • 4H20 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CARBONATE  -  SODIUM  SULFATE  WATER  AT  35 

(Druzhinin,  1938) 


Na2Cr04 

Na2C03 

Na2Cr04 

Na2C03 

0.0 

33-70 

0.0 

85.49 

11.20 

25-17 

0.0 

85.49 

21 . 23 

l8.  51 

0.0 

85.49 

30  -  38 

12.30 

72.80 

27.20 

37-55 

7.09 

73-98 

26.02 

41-33 

5.l8 

75-40 

24. 60 

43-73 

■3-32 

76.OO 

24.  00 

47.60 

0.0 

69.10 

0.0 

‘The  compound  2Na_CrO 

•Na  C03  is 

similar  t 

Lmited  solid 

solutions 

witn  each 

of  its  com 

Na2S04 

33.18 
20.96 
20.62 
13*  44 
5-98 
0.0 


tion  Wt.  % 

Solid  Phase 

Wt.  % 

Na2C03 

"Na2S04 

Na2C03 

0.0 

100 

0.0 

13-16 

74.60 

25.40 

13-51 

72.80 

27.20 

19.61 

69-50 

30.50 

28.71 

66.40 

33-6o 

33-70 

0.0 

85.49 

Solid  Phase 


Na_SO 

•*2^4  Nl*C°3; 

II 

It 

Na2C03-H20 


srsssr  " “  - 

equilibrium  in  ™  m5°«“«?*i"M  CHL0RIi>E  ’ 

(Sedel n  ikov,  1944) 


The  results  differ  fro.  those  of  Teeple  (Vol.  I.  P-  l») 
Gms.  per  100  gins-  Sat. 


Na2C03 

31 . 26 
18.14 
9-93 


NaCl 


11.98 
22.  35 

28.15 

25-96 
16.  73 
11.93 


Na2S04 


3-4 

11.11 

19-73 

23.27 

28.32 


4-51 
9.40 
14-  46 
29-9 

26.52 

18.75 

10.09 

6.75 

4-09 


Density 


1 . 3221 
1.3122 

1 .2676 
1.2471 
1.2572 

1.3403 
1 . 3441 
1.3505 

1 . 3873 


Solid  Phase 


C-i 

II 

C-i  +  Cl 

Cl 

Cl  +s 
s 
s 
s 

S  +  D 
D 
D 
D 

C-i  +  D 


Na 
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Data  of  Sedel n  ikov,  1944  (Con.) 


Gms . 

per  100  gms.  Sat. 

Sol. 

Density 

Solid  Phase 

'Na2“3 

NaCl 

Na2S04" 

25.04 

3-34 

4-09 

1.3776 

C-i  +  D 

16.66 

12.91 

2.52 

1-3345 

12.17 

18.38 

1-55 

1.3233 

9.91 

21.95 

1 . 21 

1 .3212 

C-i  +  D  +  Cl 

8.87 

22. 36 

1 . 29 

1.3101 

D  +C1 

2.22 

25-53 

2.  85 

i.2779 

0.73 

25-53 

4.48 

1 .2772 

Cl  +  D  +  S 

1 . 86 

12.  64 

12.35 

1.2790 

D  +  S 

Cl  = NaCl  C 

■  1  =  Na2C03 ' H20 

S  = Na2S04 

D  =  n  Na2C03* 

m  Na2S04 

Data  for  the  system  NaCl  -  Na2 

C03  -  NaoS0,| 

-  NaOH  -  H_0  at 

25°,  50°,  and 

ioo°  were  determined  by  Makarov 

and  Itkina 

,  1944  for  solutions  contain 

ing  48%  NaOH. 

The  system  Na2C03  4  NaCl  +  Na2S04  +  H20  has  been  reinvestigated  by 
Makarov  and  Blidin,  1938.  The  results  confirm  the  work  of  Teeple  (Vol. 
I,  p.  1204),  and  others,  and  data  are  given  for  350,  25°,  20°,  and  150. 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CARBONATE  -  SODIUM  PHOSPHATE  -  WATER  AT  25 


1  Korf  and 

Ba  lyasna  ya,  1941) 

Gms .  pe  r 

100  gms. 

Gms.  per 

100  gms. 

Sat . 

Sol. 

Solid  Phase 

Sat . 

Sol. 

Solid  Phase 

Na3P04 

Na2C03 

'Na3P04 

Na2C03' 

13-4 

8.95 

0.0  Na  PO  -i2H20 

4-91  " 

5-  82 
4-73 

19.00 

20.03 

Na  CO  ‘ioH  0 
* 

7.48 

8.65 

H 

3-93 

20.50 

II 

7.12 

11.25 

II 

1 . 87 

21 . 00 

It 

6. 78 

14.91 

II 

0.0 

22.75 

II 

6. 40 

19.30  Na3P04 

'i2H,0  +  Nao00_ 

•!OH20 

6-34 

19.32 

(See  also  the  results  of  Kobe  and  Leipper,  p.  48o  >  under  Na3P04. 


A  detailed  investigation  of 
Na2S04  -  NaCl  -  H20  between  20 0 
Sedel  nikov,  1940. 


the  five  component  system  Na2C0  -  NaHCO  - 
and  60 0  was  carried  out  by  Makarov  and  3 


Data  for  the  system  Na2C0  -  NaHCO  -  NaCl 


me  system  Na2UJ3  -  NaHCOj  -  NaCl  -  Na  SO  -  H  O  at  30°,  45°,  a 
NaHC03  uponecrysttallizatioJ.Sedel  nik°V’  1<?4S  ^  solutions  which  7^1 


Melting  point  data  are  given  for  the  following  systems: 


(  "  n  »  M  j 

(Volkov  and  Bergman,  1940  ) 

(  "  "  »  11  ) 

(  "  "  11  11  | 

(Seward,  1942)  (Differs  from  p re’  ous  work. ) 

( No  solid  solui ;  ms  were  found . ) 


NaaCO;  +  Fe!o„ 

Na  CO  +  Fe  03  +  Na20 
Na2C03+Na§l3  2 
Na2CO  +  NaF 
Na 2C0^ +  NaCl  + NaF 
Na2C03  +  NaOH 


CO 
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HCO  S00IUM  BICARBONATE  NaHC03 

Data  for  the  solubility  of  NaHCC>3  in  water  saturated  with  C02  from  30° 
to  70°  and  from  10  to  70  atm.  pressure  is  given  by  Utida,  1940. 


COO  SODIUM  OXALATE  Na2C2C>4 

SOLUBILITY  OF  SODIUM  OXALATE  IN  DEUTERIUM  OXIDE  MIXTURES  AT  50 

(Noonan,  1948) 

JD,0  MoleS  Na2C2°n  Per 

2  too  moles  solvent 

91-43  0.434 

100.0  -424 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXALATE  -  OXALIC  ACID  -  WATER 

(Hill,  Goulden,  and  Hatton,  194$) 

The  data  at  250  agree  fairly  well  with  those  of  Foote  and  Andrew  (Vol.  I, 
p.  1 21 5 ) . 


Gms.  per  100 
gms.  Sat.  Sol. 


H2C204  Na2C204 


Density 


Results  at  o' 


Solid 

Phase 


Gms.  per  100 
gms.  Sat.  Sol. 


Density 


H2C204  Na2C204 


Results  at  25' 


Solid 

Phase 


3-4 

3-5 

3-3 

0-3 

0.2 

0.1 

0.0 


31  •  6 

31-5 
31-8 
31-6 
30-7 
19-3 
9-4 
l .  7 
l .  l 
0.0 

H  ■  2 
N 

1:1:2 


0.0  1.013 

0.3  1.012 

0.3  1.015 

0.8 

1.3  1.007 

2.9 

2.71 

Results  at  6o° 


0.0 

1.7 


5-8 
5.3 
4. 6 


1 .129 
1.138 
1 .148 

1.151 
1.144 
1.091 
1.044 
1 .034 
1.028 
1 .020 


h2c2o4-2H2° 

Na2C2°4 


H  ■  2 

10.2 

0.0 

1-043 

H  •  2  + 1 : 1 : 2 

10.3 

1  .0 

1  .048 

1:1:2 

•  8.8 

0.9 

1  .044 

1:1:2 

5.3 

1 .0 

1.027 

1:1:2 

4-3 

1.1 

1.022 

1:1:2  +  N 

0.4 

3-7 

1.025 

N 

0.0 

3.  6 

1  .023 

1 

Results 

at  80 

H  *  2 

47-4 

0.0 

- 

H  *  2 

48.1 

3-7 

“ 

H  ■  2 

47-4 

1-3 

H *  2 +1:1:2 

48.2 

4-9 

~ 

1 : 1 : 2 

47.3 

4-5 

~~ 

1:1:2 

37.5 

5-2 

1:1:2 

29.6 

5-2 

~~ 

1:1:2  +  N 

22.2 

5-4 

N 

10.0 

5-4 

N 

3-3 

7.8 

“ 

2.4 

6.9 

0.9 

5.9 

0.0 

5.3 

H  ■  2 

H  •  2  + 1 : 1  ’•  2 
1:1:2 
1:1:2 
1:1:2 
1:1:2 
N 


N 


H  *  2 
H  ‘  2 
H '  2 
H  *  2  +1:1 
1 : 1 
1 
1 
1 
1 

1  :i 


2 

2 

2 

2 

2 

+  N 


=  H2C204-Na2C204-2H20 
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Na 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXALATE  -  SODIUM  SULFATE  -  WATER 

(Hill,  Goulden,  and  Hatton,  19  46) 


.  per  100 

gms .  Sat.  Sol. 

- s. 

Density 

Solid  Phase 

Na2S04 

^a2^2^4 

Results  at  25° 

22.0 

22.0 

19-7 

0.0 

0.5 

0.5 

1 .196 

1 . 200 

1.182 

Na  SO  -ioH  0 
Na_SO  •ioH-,0  +  Na 
2  4  Na2§04 

14-  7 

0.8 

1.155 

5-9 

1.7 

1 .060 

0.0 

3-6 

1.023 

Results  at  6o° 

31.2 

0.0 

- 

Na2SO„ 

30.7 

0.3 

1 .289 

Na2S04  t  n22C20, 

28. 6 

0.4 

1.269 

Na2(-'2U4 

20.2 

0.7 

1.177 

II 

10.1 

1.7 

1 .088 

II 

0.0 

4.6 

1 .020 

II 

COO 


SOLUBILITY  OF  SODIUM  OXALATE  IN  AQUEOUS  UREA  AND  DIOXANE  SOLUTIONS  AT  180 

(Pederson,  19411 


Moles  CO(NH2>2  per 

Moles  Na2C20„  per 

Moles  Dioxane  per 

Moles  Na2C204  per 

liter  of  Solvent 

liter  Sat.  Sol. 

liter  of  Solvent 

liter  Sat.  Sol. 

0.000 

0.2467 

0-333 

0.2095 

.500 

•  2392 

.667 

•  1777 

1 .000 

.2312 

1 .000 

.1490 

At  25°,  0.064  gms 

.  sodium  oxalate  dissolve  in  100  gms 

.  ethylene  glycol 

"  "  0.028  " 

II  II 

II  It  II  II 

propylene  glycol 

(Palit,  1947) 


SODIUM  CHLORIDE  NaCl 


Cl 


SOLUBILITY  OF  SODIUM  CHLORIDE  IN  DEUTERIUM  OXIDE 

(Eddy  and  Menzles,  1940) 


[See 

note 

t  0 

Gms.  NaCl  per  100 

Gms . 

l 

gms.  D20 

t° 

-5 

29.1 

60 

0 

29.3 

70 

10 

29.7 

80 

20 

30.1 

90 

30 

30.5 

100 

40 

30.9 

110 

50 

3i.3 

120 

page  67 • 

1 

NaCl  per 

100 

Gms. 

NaCl  per 

gms.  D20 

t 

gms.  D20 

31.8 

130 

35  6 

32.  2 

140 

36.3 

32.7 

150 

36.9 

33.2 

160 

37.6 

33-8 

170 

38.4 

34-3 

34-9 

180 

39.1 

Na  NATRIUM  450 

SOLUBILITY  OF  SODIUM  CHLORIDE  IN  WATER  -  DEUTERIUM  OXIDE  MIXTURES  AT  25° 

(Chang  and  Chn,  1  939) 

G  =  Gms.  NaCl  per  gm.  of  Solvent 
M  =  Moles  NaCl  per  55.51  moles  of  Solvent 


Cl 


D20  NaCl  D20  NaCl 


Wt.  % 

Mole  % 

S' 

G. 

m' 

Vt.  % 

Mole 

G. 

m' 

0.0 

0.0 

0.3592 

6.145 

0.6460 

0 . 6214 

0.3245 

5-938 

.0002 

.0002 

.3589 

6.140 

•  7574 

•  7371 

.3186 

5.899 

•  1749 

.  1601 

.3502 

6.096 

•  8999 

.8900 

.3110 

5.849 

•3989 

•  3738 

•3377 

6.018 

•9959 

•  9954 

.3056 

5.811 

•5233 

.4969 

•3311 

5-979 

1 .0000 

1 .0000 

.3056 

5.811 

For  the 

solvent 

HDO  the 

authors 

give  G  =  3324 

M  =  5.978 

SOLUBILITY  OF  SODIUM  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  o° 

(Seidel  and  Fischer,  1941) 

Gms.  per  100  gms.  Sat.  Sol.  Gms.  per  100  gms.  Sat.  Sol. 


'hci 

NaCl 

'hci 

NaCl' 

0 

26.2 

39.0 

0.047 

22.6 

1.15 

43-9 

•  034 

26. 7 

0.41 

44-5 

.032 

Data  for  the  solubility  of  NaCl  in  water 

saturated  with 

C02  from 

to  70°  and  from  10 

to  70  atm.  pressure  is 

given  by 

Utida, 

1940. 

EQUILIBRIUM  IN  THE 

SYSTEM  2 NaCl  +  H2S04  ^  Na2S04 

( Corf  and  Shatrobskaya,  1940) 

+  2HC1(+H20)  AT 

Gms.  per  100  gms.  Sat. 

_ 

Sol. 

Saturating 

Phases 

HCI 

H2S°4 

Na2S04  NaCl 

13.38 

7.10  23.40 

2  2 . 60  10.64 

— 

AB 

ABC 

ACE 

23.03 

22.86  7-14 

AEF 

29-8 

20.6  5-5 

5-85 

0.88 

AFG 

51  •  25 

0.80 

AGH 

54-3 

-  D  • 

_ 

BJ 

8.82 

32.50 

BC 

15-00 

32.50 

CE 

24.90 

29.10 

EF 

29 . 80 

26.00 

FG 

54-50 

6.54 

3S-70 

0.87 

AH 

BJ 

- 

15.61  14-74 

G 

61 .10 

4.11 

=  NaCl 

B  =  Na2S04 

C  =  Na3H(S04) 

VH2° 

=  Na.HlSOJ, 

F  =  NaHS04-H20 

G  =  NaHS04 

=  HCI 

J  =  Na2S04-ioH20 

451 


NATRIUM 


Na 


SOLUBILITY  OF  SODIUM  CHLORIDE  IN  SODIUM  HYDROXIDE  SOLUTIONS  AT  so0 

(Imkuaa,  19491 

Gms.  NaCl  per  100  gms.  Sat.  Sol.  18.74  11.90  3*83 

11  NaQH  "  "  "  "  "  8.58  17.83  32.61 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHLORIDE  -  SODIUM  IODIDE -WATER 

(Zhdanov  and  Adamenkova,  1948  ) 

The  system  was  studied  at  o°,  2S°,.50°,  and  75°  and  the  results  are  in 
excellent  agreement  with  those  of  Ricci  and  Yanick  (Vol.  I,  p.  1229) •  A 
large  number  of  determinations  were  made  at  each  temperature  and  repre¬ 
sentative  data  are  given  below. 


Gms. 

per  100  gms. 

Gms.  per  100  gms. 

Sat.  Sol. 

Solid  Phase 

Sat. 

Sol. 

Solid  Phase 

'■v 

NaCl 

Nal 

NaCl 

Nal 

Results  at  o° 

Results  at  25° 

26.90 

0.0 

NaCl 

26.45 

0.0 

NaCl 

23.51 

5-33 

II 

21.57 

9.62 

II 

18.86 

14-71 

II 

20.00 

16.34 

II 

14.  38 

23.24 

II 

11.58 

30.07 

II 

9.62 

34.30 

II 

6.23 

42.57 

II 

5-  72 

44-  50 

II 

2. 26 

54.18 

II 

1.83 

56.37 

II 

0 . 40 

64.  40 

NaCl  +  Nal 

0.74 

60.63 

NaCl  +  Nal 

0.0 

64-  72 

Nal 

0.0 

61 . 40 

Nal 

Results  at 

50° 

Results  at  75 

O 

26.90 

0.0 

NaCl 

27.46 

0.0 

NaCl 

15-  61 

20.20 

II 

16.01 

22. 18 

II 

5.64 

44-30 

II 

5-45 

46.38 

II 

0.96 

62.28 

II 

0.94 

66.89 

II 

0.32 

69.00 

NaCl  +  Nal 

0.23 

74-49 

NaCl  +  Nal 

0.0 

69.34 

Nal 

0.0 

74-  72 

Nal 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM 

CHLORIDE  - 

SODIUM  NITRATE  -  WATER  ABOVE 

100° 

(Benrath, 

194S) 

Gms.  per  100  gms 

.  Sat.  Sol 

t° 

. - 

Solid  Phase 

NaN03 

NaCl 

125 

38.0 

3-3 

NaNO.,  +  NaCl 

150 

42.5 

3-0 

175 

45-5 

2.8 

11 

200 

50.0 

2.7 

11 

225 

55-5 

2.9 

11 

250 

63.0 

3-2 

11 

275 

74.0 

3-8 

if 

Cl 


Na 


NATRIUM 


Cl 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHLORIDE  -  SODIUM  PHOSPHATE  -  WATER 

(Obukboff  and  Mlchailova,  1986) 

Results  at  250  Results  at  105° 


Gms .  pe  r 
Sat. 

100  gms. 
Sol. 

Solid  Phase 

Gms.  per 
Sat . 

100  gms. 
Sol. 

'Na3P04 

^ \ 
NaCl 

Na3P04 

NaCl 

13.40 

0.0 

NaoP0„-i2H„0 

0  * 

49-71 

0.0 

9.5i 

2.00 

44-  50 

2.56 

7.24 

3-48 

11 

43-35 

3-15 

5-14 

6.12 

11 

39-70 

6.67 

4-70 

7-45 

11 

37-33 

7.75 

4.  28 

10.44 

11 

35-75 

8.40 

3-07 

12.50 

11 

34-62 

9-95 

2.32 

17.05 

11 

33.89 

10.30 

1 .  96 

21 .92 

11 

21 . 72 

16.27 

1 .90 

25-26 

NaCl  +Na_PO  -l 

2H,0  14-60 

20.08 

0.95 

25.76 

NaCl 

10. 78 

22. 23 

0.0 

26.40 

II 

3-30 

26.51 

1.31 

27-65 

0.0 

28.25 

Solid  Phase 


Na3P04 

II 


II 

Na^PO  +  NaCl 
J  NaCl 

II 

II 


M 


II 


The  metastable  extensions  of  the  two-phase  saturation  curves  in  the 
system  NaCl  +  Na2S04  +  H20  at  250  and  in  the  quaternary  system  NaCl 
MgS04  +  H20  were  studied  in  detail  by  Levina,  1938- 


EQUILIBRIUM  IN  THE  SYSTEM  2NaCl  +  PbS04 


Results  at  25 

Gms.  per  100  gms. 
Sat.  Sol. 


( Gromov,  19  40  ) 

Results  at  50° 

Gms.  per  100  gms. 
Sat.  Sol. 


NaCl  Na_S0. 


25- 

23- 

22. 

0. 

14. 

23' 

0 


0.0 

3-40 

7.1 

0.0 

15.0 

6.8s 

21 . 6 


PbCl2  +  Na2S04(+H20) 


Results  at  ioo‘ 


Gms.  per  100  gms. 
Sat.  Sol. 


Solid 

Phases 


A  =  NaCl 


PbCl2 

NaCl 

Na2S04 

PbCl2 

NaCl 

2.53 

2.34 

0.60 

0.99 

26.0 

25.0 

24-2 

0.0 

0.0 

2.04 

5*37 

Trace 

4.92 

4.49 

0.62 

1 . 76 

26.9 

25-9 

26.3 

0.0 

0.0 

23.5 

5-49 

0.0 

25*0 

0 

0.0 

32.0 

0.0 

0.0 

=  PbCl2 

c  = 

PbS04 

D  = 

Na2S04 

PbCl. 


0.0 
1 .08 
4.76 


4-59 


12.81  A  +  B 
12.7  A  +  B  +C 
1 . 43  A  +  C  +  D 

B  +C 
D  +  E 
0.0  A  +  D 
C  +  E 
0.0  C  +  D 


E  =  Na2S04-ioH20 
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NA FR IUM 


Na 


equilibrium 


IN  THE  SYSTEM  SODIUM  CHLORIDE  -  PLATINUM  CHLORIDE  -  WATER 


(Kurnakov  and  Nikitina,  19  40  ) 


See  also  p.  4R5 


Gms.  per  100 
gins .  Sat.  Sol.  Solid 

^ _  Phase 

NaCl  Pt  Cl4 

Results  at  40 0 


0.0 

62.38 

P-5 

o.ll 

6i.47 

P-5  +D-6 

2. 91 

60.43 

D-6 

4-  35 

59.05 

II 

5.28 

56.33 

II 

6.19 

53.60 

II 

7.43 

50.03 

II 

16.93 

42.  79 

II 

11.11 

40.31 

II 

13-14 

37.89 

II 

14.66 

33-60 

II 

20.69 

30.57 

II 

20.18 

29.26 

II 

23.80 

25.54 

II 

23-33 

24.36 

II 

29.71 

20.37 

D-6  +  N 

29-05 

19.79 

N 

28.83 

18.76 

N 

28.50 

17.48 

N 

24-44 

19-75 

N 

28.14 

1.78 

N 

27.04 

0.0 

N 

Results  at 

90° 

0.0 

82.50 

P-3 

1.85 

76.55 

II 

3-58 

76.34 

II 

4.83 

75-66 

II 

6.36 

72.75 

P-3  +D-6 

7-50 

70.21 

D-6 

8-54 

66.18 

II 

10.44 

63.48 

II 

13.25 

57.66 

II 

17.52 

50.58 

II 

14.12 

46.22 

II 

24-43 

41-35 

II 

36.48 

32.11 

D-6  +  N 

35.67 

29.44 

N 

35.6i 

25.69 

N 

35-17 

22. 12 

N 

34.48 

15.70 

N 

33.03 

8.93 

N 

31.24 

3-79 

N 

28.01 

0.0 

N 

Gms.  per  100 
gms.  Sat.  Sol.  Solid 
^ v  Phase 
NaCl  Pt  Cl4 


Results  at 

60  0 

0.0 

74-75 

P-4 

1 . 7i 

72.  35 

II 

3-84 

69.25 

II 

4-75 

68.11 

P-4  +  D-6 

5.15 

66.54 

D-6 

5-98 

65.41 

II 

6.55 

61.96 

II 

7-75 

59.67 

It 

8.91 

56.09 

It 

10.64 

51 . 80 

II 

11-95 

48.  30 

II 

15.23 

43-90 

It 

16.19 

40.98 

II 

18. 64 

38.04 

II 

21 . 30 

34-56 

II 

23.69 

35-13 

II 

25-49 

33.87 

II 

29*04 

32.48 

II 

30.97 

31.93 

II 

31.87 

31-73 

II 

33-44 

31 .13 

D-6  +  N 

32.  35 

29-95 

N 

31.30 

25.  37 

N 

29.27 

20.79 

N 

29.02 

11.73 

N 

26.95 

5-89 

N 

27.15 

0.0 

N 

P’S  =  Pt  C14-SH20 
P-4  =  PtCl4-4H20 
P-3  =  Pt  C14-3H20 
D"6  =  Na2P  +  Cl6-6H20 
N  =  NaCl 


Gms.  per  100 
gms.  Sat.  Sol.  Solid 


"NaCl 

ptci4 

rnase 

Results  at 

80  0 

0.0 

78.  60 

P-3 

1 . 89 

75.88 

II 

3-55 

73-25 

II 

5-19 

71 .01 

P-3  +  D-6 

7-73 

63-69 

D-6 

12.  68 

53.18 

II 

16. 46 

47.47 

II 

18.03 

44.  66 

II 

21 . 98 

40.18 

It 

28.88 

34- 19 

II 

34. 26 

29.94 

D-6  +  N 

34-28 

25.67 

N 

33-09 

20. 92 

N 

33.06 

17.10 

N 

31-99 

13-92 

N 

30.48 

7.03 

N 

29 . 26 

3.57 

N 

27-55 

0.0 

N 

Results  at 

98° 

0.0 

85.11 

P-3 

1.36 

82.64 

II 

2.69 

80.52 

II 

3-33 

78.89 

II 

4-37 

78.15 

II 

4.60 

77-29 

II 

5.83 

76.27 

P  *  3  +  D"6 

7.24 

72.86 

D-6 

9-57 

68.15 

II 

12.13 

63.49 

II 

17.26 

57.02 

II 

18.52 

53-39 

II 

21 . 87 

47.19 

II 

25-34 

43-60 

II 

30. S7 

41.99 

II 

38.20 

32.34 

II 

43-73 

32. 10 

D-6  +  N 

42.65 

27.42 

N 

39.6i 

23.14 

N 

38.38 

18.60 

N 

35.26 

12.01 

N 

31-40 

1.44 

N 

28. 40 

0.0 

N 

SoL'Ind^"  NaC1-,PtCV«,0  at  35°  are  eive«  by  Kumakov  an, 
above’  Thp’fr  *  general  nature  of  the  system  is  similar  to  those 

mined"  by  Kbrnakov  "iX,UreS  *"  11,6  SYS""  dete'- 


a 


Na 


NATRIUM 


454 


Cl 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHLORIDE  -  SODIUM  BISULFIDE  -  WATER  AT  2o° 

(Bezuglyi  and  Kutsakov,  1939) 


Gms.  per  100  gms.  Sat.  Sol. 


NaCl 

2.06 


NaSH 

35-8 


Solid  Phases 


NaCl  +  NaSH 


The  boiling  points  of  solutions  saturated  with  NaCl  +  NaC103  at  vari¬ 
ous  pressures  were  determined  by  Linari,  1939- 

SOLUBILITY  OF  SODIUM  CHLORIDE  IN  LIQUID  AMMONIA 

(Abe  and  Hara,  1988;  Abe,  Sigatomi,  and  Hara,  1936) 


The  solubility  and  saturated  vapor  pressures  were  determined  and  the 
equation  L  =  556 . 673  -  3- 50294T  +  0.00553498T2  represents  the  solubilit 
of  NaCl.  Below  -9.62°  the  solid  phase  is  NaCl'sNHjj,  and  the  equation 
for  its  solubility  is  L'  =  9-974  x  70  °  x  e0'072100T  +  0.117. 

O 

Temperature  : 


ty 


-30 


Gms.  NaCl  per  100  gms.  NH3  4.204 


-40 

2.168 


-50 
1  - 144 


-60 

0.633 


Schattenstein  and  Viktorov  found  the  solubility  of  sodium  chloride  in 
liquid  ammonia  to.be  11.4  gms.  per  100  gms.  saturated  solution  at  0.1  , 
in  excellent  agreement  with  the  results  of  previous  workers  (Vol.  I, 
p.  1248)  .  (  1936  ) 

100  gms.  of  a  saturated  solution  in  liquid  sulfur  d^jde  at  25°  C0D~ 
tain  0.00040  gms.  NaCl.  (  Schatenstein  and  Viktorov,  1937>- 

SOLUBILITY  OF  SODIUM  CHLORIDE  IN  ORGANIC  SOLVENTS  AT  25 

t  l9b  in  and  Kobe,  1945) 

Solvent'  Ethylenediamine  Monoethanolamine  Ethylene  Glycol 

Gms.  NaCl  per  100  gms.  Solvent  0.33  86 

SOLUBILITY  OF  SODIUM  CHLORIDE  IN  50%  ALCOHOL 

(Grinberg  and  Zemlyakova,  19481 


Solvent 


Gms.  NaCl  per  100  gms.  Sat.  Sol. 


50%  Alcohol  .  t  n 

50%  Alcohol  Saturated  with  Benzene 


9.0 

10.1 


X*A'48»r3SBS.'«-"  “  " 

Seidel,  1941  > • 

McNafcb ,  aad  Lucasse,  ,W.  solutions  NaCl  U  a9»e- 

The  specili. :  voltes  and  by  B„tskov,  lw8. 

ous  ammonium  nitrate  wei 
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NATRIUM 


Na 


SODIUM  Platinum  CHLORIDE  Na2PtCl^ 


Cl 


SOLUBILITY  OF  SODIUM  CHLOROPL ATI NATE  IN  WATER 

(KurnakOT  and  Nikitina,  1940  )  gee  alg0  p.  453 


Gms.  Na2PtClg 

per 

Mole  % 

t° 

100  gms .  Sat. 

Sol. 

Na2PtCl6 

0 

38.  70 

2.  44 

25 

44.91 

3.13 

30 

47.87 

3-51 

35 

49-04 

3-67 

40 

50.67 

3-79 

60 

57.07 

5-01 

70 

59.12 

5  -  42 

80 

65.25 

6.93 

90 

68.10 

7.8l 

98 

71  -91 

9-21 

Dextrose  SODIUM  CHLORIDE  (C6H1206>2*NaCl*H20 


Solid  Phase 
Na2PtCl6-6H20 


Cl 


SOLUBILITY  OF  DEXTROSE  SODIUM  CHLORIDE  IN 
HYDROCHLORIC  ACID  SOLUTIONS  AT  30 ° 

(Ough  and  Peckham,  1946) 


The  solubility  of  the  double  salt  in  pure  water  was  found  to  be  61.4 
gms.  (CgH120^)2-NaCl  per  100  gins.  sat.  sol.  at  30°. 

Mixtures  of  the  pure  double  salt,  water,  and  concentrated  hydrochloric 
acid  were  weighed  into  flasks  which  were  held  at  30°  for  i  hour  with  in- 
termittant  shaking.  The  solutions  and  wet  residues  were  analyzed  for 
NaCl,  dextrose,  and  HC1,  and  the  solid  was  identified  under  the  micro¬ 
scope  . 


Saturated 

Solution 

Wt.  % 

Solid 

C6Hi206 

NaCl 

- N. 

HC1 

Phase 

42.9 

7-4 

7-3 

D.S. 

42. 6 

7-4 

6.7 

11 

42.  7 

7-2 

6 . 1 

II 

37.i 

4-5 

11.4 

D.S.+  NaCl 

36.6 

4-4 

11.6 

II 

D.S.  =  (C6H 
Melting  point  data  are  given  for 


Saturated 

Solution 

Wt.  % 

Solid 

NaCl 

s. 

Phase 

C6«ia<>6 

HC1 

24.7 

1.4 

19-  3 

NaCl 

29.  7 

4.0 

13.5 

II 

37.2 

5-5 

10.1 

II 

39-4 

6.2 

9.2 

II 

42.I 

6.7 

8.1 

II 

206)2-NaCl 

■h2o 

the  following  systems: 


NaCl  +  Na2S04 
NaCl  +  NaF 
NaCl  +  NaF  +  Na2S04 
NaCl  +  RbN03^=± 
NaCl  +  Na2Cr04 
NaCl  +  NaF  +  Na2CrO 
NaCl  +  NaV03 
NaCl  +  ZrCl4 
NaCl  +  NaN03 
NaCl  +  ZnCl2 
NaCl  +  ZnS04 


(Speranskaya,  1938) 

(Volkov  and  Bergman,  1990a)  (Rassonskaya  and  Bergman,  1943) 
(Mukimov,  1940) 

RbCl  +  NaN03  (Blidin,  1941) 

(Rassonskaya  and  Bergman,  1943) 

4(  11  "  "  11  j 

( Schmitz-Dumont  and  Schmitz,  1944) 

(Belozersky  and  Kucherenko,  1940) 

(Blidin,  1940) 

(Nikonova,  Pavlenko,  and  Bergman,  1941) 

(Luzhnaya  and  Vereshemina,  1949) 
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Reactions  of  the  salts  below  the  melting  points  were  studied  with  X- 
rays  by  Link  and  Wood,  1940  for  the  following  salt  pairs: 

NaCl  +  KF  NaCl  +  RbF  NaCl  +  CsF 


CIO  SODIUM  CHLORITE  NaCl02 

SOLUBILITY  OF  SODIUM  CHLORITE  IN  WATER 


(Taylor, 

Wh  ite, 

Vincent , 

and 

Qunn  ing  ham, 

1940) 

Temperature  0 

5 

17 

30 

Gms .  NaC102  per 

100  gms . 

.  Sat . 

Sol. 

34 

39 

46 

45 

60 

S3 

55 

CIO  SODIUM  CHLORATE  NaC103 


Correction  to  Volume  I,  p.  1250-  . 

"Solubility  of  Sodium  Chlorate  in  Sodium  Chloride  Solutions 

In  the  table  by  Billiter,  1920,  the  solid  phase  in  contact  with 
32 l  NaCl  is  NaCl. 

In  the  table  by  Winteler,  1900,  solutions  containing  338  gms. 
NaC103  per  liter  and  less  are  in  equilibrium  with  solid  NaC  . 

For  further  data  on  this  system  see  DiCapua  and  Scaletti,  1927,  on  page 
122S  ( Vol .  I ) . 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHIORATE- SODIUM  CHROMATE -WATER 

(Ricci  and  Weltman,  1942) 


Results  at  190 


Results  at  25 0  Results  at  50° 


Gms.  per  100  gms. 
Sat.  Sol. 

NaCl03  Na2Cr04 

48.28  0.0 

41.91  6 .43 

33.59  14.56 

21.57  27.00 

15.02  35-04 

10.70  37.26 

5.14  40 • 60 

2.31  42.26 

0.0  43.63 


Gms.  per 

100  gms 

Solid 

Sat.  Sol. 

_ /V - 

NaCl03 

Na2Cr04 

A 

50.06 

0.0 

A 

43.88 

5-95 

A 

37.06 

12.45 

A 

29.30 

20.42 

A,B 

21 .50 

28.51 

B 

15.65 

35.i8 

B 

14-43 

36-43 

B 

9.82 

39-47 

B 

7.34 

41  -04 

0.0 

45-59 

Gms.  per  100  gms. 
Solid  Sat.^Sol. 

NaCl03  Na2Cr04 


A 

55-49 

0.0 

A 

48.49 

6.36 

A 

36.71 

18.  37 

A 

23.55 

31-45 

A 

15-81 

40 . 80 

A 

13.86 

43-14 

A,B 

1 1.54 

44.21 

B 

6.20 

47.32 

B 

0.0 

50.66 

Solid 


A 

A 

A 

A 

A 

A  ,B 
B 
B 
B 


A  =  NaCl03 


B  =  Na2Cr04-4H2° 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHLORATE  -  SODIUM  IODIDE -WATER  AT  25° 

(Ricci,  19441 


Gms.per 

100  gms. 

Gms.  per 

100  gms. 

Sat. 

Sol. 

Solid 

Phase 

Sat. 

Sol. 

Solid 

Phase 

NaC103 

Nal 

NaC103 

Nal' 

50.10 

0.0 

NaClO_ 

5-44 

58.56 

NaCIO,, 

38.72 

12.40 

II 

4.32 

61.68 

NaCIO, + Nal- 2H, 

27.62 

25.23 

It 

2.83 

62.65 

Nal • 2H20 

18.67 

36.53 

II 

1.43 

63.67 

II 

10.28 

48.  78 

II 

1 . 22 

64.00 

7.11 

54.63 

II 

0.0 

64.  80 

II 

EQUILIBRIUM  IN  THE 

SYSTEM  SODIUM  CHLORATE  -  SODIUM  NITRATE  -  WATER 

AT  25 

(Ricci, 

194  4) 

Gms.  per  100  gms. 

Gms.  per 

100  gms. 

Sat 

Sol. 

Density 

Solid 

Sat. 

Sol. 

Density 

Solid 

NaC103 

NaN03 

'NaC103 

NaN03 

50.10 

0.0 

1.432 

C 

32.15 

27.09 

1-548 

N 

43-98 

9.26 

1 . 481 

C 

27-34 

29 . 72 

1.505 

N 

38.82 

17-47 

1.517 

C 

20.96 

33-94 

1 . 468 

N 

35-72 

22.65 

1.528 

C 

13-85 

38.66 

1 . 440 

N 

34.28 

25.94 

1-553 

C,N 

6.93 

43-27 

- 

N 

0.0 

47.87 

1.389 

N 

C  =  NaCl03  N  =  NaN03 

SOLUBILITY  OF  SODIUM  CHLCRATE  IN  ORGANIC  SOLVENTS  AT  25 0 

(Isbia  and  Kobe,  1945) 


Solvent:  Ethylene  Diamine  Monoethanol  Amine 

Gms.  NaC103  per 

100  gms.  Solvent  52.8  19.7 


Ethylene  Glycol 
16.0 


SODIUM  PERCHLORATE  NaClO^ 


CIO 


SOLUBILITY  OF  SODIUM  PERCHLORATE  IN  ORGANIC  SOLVENTS  AT  25 0 

(Isbin  and  Kobe,  19  45) 


Solvent.  Ethylene  Diamine 

Gms .  NaCIO  per 

100  gms.  Solvent  ?o.i 


Monoethanol  Amine 
90.8 


Ethylene  Glycol 


75-5 


SODIUM  CHROMATE  Na„CrO 

2  4 


t° 

140 

165 

190 

210 

225 


SOLUBILITY  OF  SODIUM  CHROMATE  IN  WATER  ABOVE  ioo° 

(Beneath,  19  42  ) 


Gms.  Na2CrO  per 
100  gms.  Sat?  Sol.  t<5 


56 

245 

57 

260 

58 

270 

59 

280 

60 

296 

Gms.  Na2CrO  per 
100  gms.  Sat?  Sol. 


o  Gms.  Na2CrO  per 
100  gms.  Sat?  Sol. 


61 

62 

63 

64 
66 


305 

315 

335 

350 

372 


67 

68 
70 
73 
76 


CrO 


Na 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHROMATE  -  SODIUM  NITRATE  -  WATER 

(Rarlch,  19  4  3) 


C|rO 


Gins 

.  per  100  gms 

.  Sat.  Sol. 

t° 

'NaN03 

Na2Cr°4 

0 

24. 40 

19.80* 

15.73 

29.90* 

12.26 

34.52* 

25 

30.70 

18.13 

18.04 

33-00 

11.72 

43.28 

7.08 

44-73 

50 

19.70 

36.35 

15.56 

43.56 

13-30 

46.19 

11.83 

47.62 

4.12 

59.90 

98.5 

47.  30 

19.34 

37.04 

30.51 

32.2 

33-9 

24. 40 

42.96 

7.75 

52.43 

-5-0 

0.0 

18.81 

+19.7 

0.0 

45-05 

57-2 

13-97 

46.81 

74-0 

19-68 

42.57 

98.5 

32.17 

34-41 

50.0 

11.83 

47.62 

25.O 

11.72 

43-28 

14.8 

12.  58 

36.35 

9.0 

10 

M 

O 

24-30 

-8.0 

10.70 

12.00 

-10.0 

34.10 

7-11 

-18.5 

34-  70 

3-51 

'Metastable 

Solid  Phase 


NaNO, 


NaNO,  +  Na,Cr0a-4H20 
JNa2Cr0u'4n20 
NaNO. 

11  3 


NaN02  +  Na2CrO  -4H20 
JNa2CrO  • 4H  0 
NaNO 

11  ^ 


NaNO,  +  Na,Cr0„-4H,0 
Na 


'3  '-Tvo,^2 


27  “4 

Na_CrO  -ioH20  +  Ice 
Na-CrO  ' 10H  0  +  Na  CrO  -4H20 
NaNO-  +  Na2CrOa'4H20  +  Na  CrO 

3  Na  ft),  $  Na2Cr04 

^  || 

NaNO 3  +  Na2Cr04’4H20 

II 

NaNO,  +  Na-CrO  ’ 4H20  +  Na2Cr04- ioH20 
3  NaNO,  +  Na2Cr04' ioH20 
Na-CrO  -ioH20  +  Ice 
Na  CrO4-ioH20  +  NaN03 
NaNO  +  Na2Cr04'iofl20  +  Ice 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHROMATE  -  SODIUM  MOLYBDATE  WATER 

(Cadbury,  19451 


Saturated 

Solution  Wt.  % 

Wet  Residue 

Wt.  % 

Hydration 
of  Solid 
Solution 

"Na2Cr04 

Na2Mo04 

^Na2Cr04 

Results  at  o° 

Na2Mo04 

_ 

10 

23.50 

18.73 

11.24 

8.83 

8.35 

5.04 

0.0 

0.0 

7.31 

19.24 

23-30 

23.86 

26.81 

30.35 

42.39 

30. 40 

22.47 

14-01 

7.24 

4-94 

17-69 

26.49 

35.75 

44.08 

10 

10 

10 

10 

10 

10 

Na 


Data  of  Cadbury,  1945  (Con.) 


Saturated 

Solution  Wt.  % 

Wet  Residue 

_ 

Wt.  % 

Hydration 
of  Solid 

Na2Cr04 

Na2Mo04 

Na2Cr04 

Na2Mo04 

Solution 

Results  at 

8° 

30.  50 

25-49 

0.0 

7.16 

41-49 

4.64 

10 

10 

22.  44 

11.56 

38.12 

7.92 

10 

19-36 

16.45 

35.12 

12.06 

10 

13-07 

25-35 

23.76 

23.64 

10 

20-59 

19.64 

23.91 

23.09 

10 

15.22 

24.27 

15-55 

31-37 

10 

9-  44 

29.25 

10.94 

37.44 

10 

3.21 

33-97 

3-63 

47.18 

10 

0.0 

36.83 

*“ 

10 

Results  at 

15° 

37.78 

0.0 

- 

- 

10 

33-57 

5.80 

45-73 

1 .67 

10 

25-97 

16.50 

36.74 

11.60 

10 

21.23 

20.66 

11.13 

54.52 

2 

10.62 

29.54 

1 .84 

78.61 

2 

0.0 

39.15 

— 

2 

Results  at 

19° 

43-09 

0.0 

- 

- 

10 

4O.85 

3.20 

45-65 

2.37 

10 

38.55 

6.45 

44.21 

4.30 

10 

43.82 

0.0 

- 

- 

6 

41-92 

2.14 

58.22 

1 . 42 

6 

37.76 

6.80 

56.49 

4.12 

6 

44.80 

0.35 

67.28 

0.68 

4 

43-68 

1-37 

63.88 

3-20 

4 

42.42 

2.  82 

61.60 

5.49 

4 

38.00 

6.96 

17.63 

55.58 

2 

24.71 

17.31 

4.08 

78.22 

2 

0.0 

29.28 

- 

2 

Results  at 

22° 

44.98 

0.0 

- 

_ 

6 

42.98 

2.07 

58.15 

1.32 

6 

40.42 

5.10 

55.76 

3-53 

6 

40.64 

5.08 

56.91 

10.97 

4 

40.15 

5.70 

53-50 

12.22 

4 

40.18 

5-95 

53-10 

15.23 

4 

Results  at 

25° 

45.85 

0.0 

_ 

6 

45. 38 

0.60 

59-55 

0.05 

6 

44.55 

1 .40 

59-37 

0.31 

6 

44.53 

1-33 

64.90 

2.80 

4 

42.85 

3-09 

61.00 

6.01 

4 

40.30 

5.89 

53-55 

16.07 

4 

41 .12 

4.89 

24.10 

53-97 

2 

20.20 

21 .93 

10.91 

54-  41 

2 

0.0 

39.56 

2 

CrO 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  CHROMATE  -  SODIUM  SULFATE  -  WATER  AT  2s0 

(Marakov  sod  Dmzhinin,  19J7) 


The  results  are  also  given  in  mole  %. 


CrO 


Saturated 

Solution  Wt.  % 

Solid  Phase 

/ — - — 

- s 

Na2S04 

Na2Cr04 

Na2S04 

Na2Cr04 

21 . 92 

0.0 

44-10 

0.0 

S.S. 

20.76 

1.56 

43-95 

0.50 

S.S. 

20.12 

2.53 

43-66 

.80 

S.S. 

18.96 

4-02 

43.40 

1 . 10 

S.S. 

18.62 

4.95 

43.25 

1 . 30 

S.S. 

16.49 

9.66 

43-35 

2.60 

S.S. 

14-71 

14.19 

41 . 60 

3.60 

S.S. 

13.87 

14.85 

41 .90 

3-25 

S.S. 

13-91 

16.22 

40.95 

4.50 

S.S. 

10.69 

23.72 

37-95 

8.80 

S.S. 

10.02 

26.13 

37.30 

9.50 

S.S. 

8.  32 

31-70 

31  .00 

15.50 

S.S.  +  s 

8.49 

31-43 

- 

- 

S.S.  +  s 

8.68 

31.84 

- 

S.S.  +  s 

8.03 

32.34 

98.70 

1.30 

s 

6.75 

34-  75 

- 

s 

4.44 

38.59 

99.25 

0.75 

s 

4.38 

39 . 22 

- 

— 

s 

2.  79 

42.  48 

97.75 

2.25 

s 

2. 20 

43-80 

58.60 

25.25 

S  +  Cr'6 

2.  29 

43-  83 

18.00 

48.70 

S  +  Cr-6 

2.  44 

43-26 

3. so 

58.30 

S  +  Cr'6 

2.18 

43*57 

10.30 

53-70 

S  +  Cr'6 

2.12 

43.69 

8.90 

56.00 

S  +  Cr'6 

2.24 

43-49 

2.25 

58.75 

S  +  Cr-6 

2.20 

43-  33 

0 . 60 

59.00 

S  +  Cr ' b 

l .  08 

44.  6l 

0.0 

60.00 

Cr'6 

0.0 

45.  76 

0.0 

60.00 

Cr '  6 

S.S.  =  Solid  Solution  of  Na2Cr04'6H20  in  Na2S04'ioH20 
S  =  Na2S04 
Cr'6  =  Na2Cr04'6H20 

100  gms .  of  a  saturated  solution  of  sodium  chromate  in  furfural  at  25 
contain  0.05  gms-  Na2Cr04-4H20.  (Trimble,  1941  >• 


Melting  point  data  are  given  for: 

Na  CrO  +  NaF  (Rassonskaya  and  Bergman,  1943> 

Na^rO4  +  Na_SiO,  ( Vilinyanskii  and  Pudovkina,  1947< 

24  2  j  (Diagram  only) 
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SODIUM  DICHROMATE  Na2Cr20? 


SOLUBILITY  OF  SODIUM  DICHROMATE  IN  WATER 

(Hartford,  19411 


Gins .  Na2Cr207 
per  100  gms . 
Sat.  Sol. 


Gms .  Na2Cr207 
per  100  gms . 
Sat.  Sol. 


Na2Cr20? 


Gms 

: 0  per  100  gms 
Sat.  Sol. 


0.0 

0.0 

I 

-45-4 

60.84 

2 

-5.0 

22.05 

I 

-8.0 

61.73 

2 

-10.6 

37-47 

I 

0.0 

62.17 

2 

-19-7 

48.50 

I 

5-0 

62.49 

2 

-35-7 

57-32 

I 

25.0 

65.01 

2 

-44.O 

59.96 

I 

32.2 

66 . 06 

2 

-48.2 

60.77 

I,: 

2  40.6 

67.98 

2 

I  = 

Ice 

2 

=  Na2Cr207 

•2H20 

Additional  data 

for 

the  solubility  of 

sodium 

given  by 

Yuskevich 

and 

Karzhavin , 

1926. 

46. 1 

57. 2 
60.0 

68.3 

74-4 

84-6 

90.1 

95.O 


69-21 
71  •  38 
71  •  76 
73-76 
75-  65 
79- 18 
79-65 
80.OI 


0  --  Na2Cr207 


2 

2 

2 

2 

2 

2,0 

0 

0 


Na 

CrO 


SODIUM  FLUORIDE  NaF  F 


SOLUBILITY  OF  SODIUM  FLUORIDE  IN  WATER 

(Tananaev,  1941) 


t° 

Gms.  NaF  per  100 
gms.  Sat.  Sol. 

Solid 

Phase 

t° 

Gms .  NaF  per  100 
gms.  Sat.  Sol. 

Solid 

Phase 

-0.75 

1.00 

Ice 

0 

3-95 

NaF 

-1.60 

2.00 

II 

20 

4. 10 

It 

-2.45 

3-oo 

II 

40 

4-35 

11 

~3-  40 

3.82 

II 

80 

4.48 

II 

-3-50 

3-92 

Ice  +  NaF 

94 

4-73 

11 

Na 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  FLUORIDE  -  HYDROGEN  FLUORIDE  -  WATER 

ITananaev,  19  41 ) 


Gms.  per  100  gins.  Sat.  Sol.  Gms.  per  100  gms.  Sat.  Sol. 

- - - .  Solid  Phase  ^ ^ Solid  Phase 

NaF  HF  NaF  HF 


Results  at  o° 


3.95 

0.0 

NaF 

18.77 

57.30 

NaF’ 2HF 

4-34 

0.10 

NaF  + NaF-HF 

19.51 

58.50 

II 

3-71 

0.27 

NaF-HF 

20.10 

59-01 

•1 

2.34 

0.  45 

fl 

20.62 

59.56 

II 

1 . 27 

3-95 

II 

21 .24 

59-94 

11 

1 .00 

9-27 

II 

21 .30 

60 . 46 

NaF- 3HF 

0.92 

15.30 

II 

20.94 

6l  .20 

II 

1-34 

22.60 

II 

20.68 

62.02 

II 

2.98 

38.96 

II 

20.73 

62.27 

II 

3-57 

40.90 

II 

21 .28 

63.20 

II 

4.63 

43-96 

II 

20.18 

64.06 

NaF-4HF 

5-45 

45.46 

It 

18.54 

65. 72 

It 

6.82 

47.87 

II 

17.67 

67.26 

II 

8.  74 

50.00 

II 

17.37 

68.11 

II 

9-73 

51-25 

II 

16.93 

68.95 

II 

10. 18 

51 . 86 

II 

16.87 

69. 40 

II 

11.67 

53-14 

II 

16.72 

70.40 

13.71 

54-21 

II 

16.70 

71 .50 

II 

15.63 

55.41 

II 

16.61 

72.57 

II 

17. 20 

56.88 

II 

17.25 

73-15 

18.91 

57.10 

II 

18.22 

75.70 

18.97 

57.22 

II 

Results  at 

20° 

Results  at 

40° 

4.10 

0.0 

NaF 

4-35 

0.0 

NaF 

4.03 

0.22 

II 

4.40 

0.47 

II 

4.12 

0.39 

II 

4.56 

0.94 

4.  32 

0.53 

NaF  + NaF-HF 

4-14 

1.11 

NaF  +  NaF- HF 

3.26 

0.69 

NaF-HF 

3-74 

1 . 20 

NaF-HF 

2.75 

0.94 

II 

3-33 

1  -59 

II 

9.57 

1 .18 

It 

2.  73 

2.75 

II 

1 . 76 

5-70 

II 

2.77 

6.45 

|| 

1 . 46 

12.60 

It 

2.58 

10.94 

|| 

1  •  51 

16.74 

11 

2.65 

15.50 

II 

1 . 61 

19  -  40 

11 

2.63 

20.78 

It 

1 .93 

2.20 

26,10 
29. 63 

II 

II 

2.98 

4-75 

27.18 

38.08 

II 

II 

2.46 

30.92 

II 

10.40 

50.20 

3-34 

36.94 

II 

3.67 

37.77 

4.79 

41 . 88 

II 

9.95 

50.00 

NaF-3HF 

• 

24.07 

60.00 
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Na 


SODIUM  Beryllium  FLUORIDE  Na2BeF^ 


SOLUBILITY  IN  WATER 


(Vorob leva  and  Novoselova,  1948) 


The  salt  was  found  to  exist  in 
some  of  the  results  of  Novoselova 
as table. 


both  rhombic  and  monoclinic  forms,  and 
(Vol.  I,  p.  1260)  are  shown  to  be  met- 


Gms.  Na  BeF„ 

t° 

per  100  gros. 

Solid  Phase 

Sat.  Sol. 

-0.13 

0.24 

Ice 

-  .267 

.48 

II 

-  -39 

•  93 

-  .  44 

1.01 

Ice  +  Na2BeF^ 

-  -52 

1.26 

Ice  (Metastable) 

-  .56 

1 . 30 

"  (  "  ) 

-1-  -59 

1-44 

"  (  "  ) 

Gms.  Na^BeF^ 

t° 

per  100  guB. 

Solid  Phase 

Sat.  Sol. 

0 

i-3i 

Na  BeFa 

(Monoclinic ) 

0 

1 .02 

(Rhombic ) 

20 

1-37 

II 

(  "  ) 

20 

1 .70 

II 

(Monoclinic ) 

40 

1.88 

II 

(Rhombic) 

60 

2.19 

II 

(  "  ) 

80 

2.55 

II 

(  "  ) 

94 

2.75 

II 

(  "  ) 

SODIUM  BIFLUORIDE  NaHF 

At  25  ,  2.78  gms .  of  NaHF  dissolve  in  100  gins.  ethylene  glycol. 

(Palit,  1947) 
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F  SODIUM  S  i  1  ico  FLUORIDE  (Sodium  F  I  uos  i  1  icate  )  Na2SiF^ 

SOLUBILITY  OF  SODIUM  FLUOSILICATE  IN  WATER 


The  data  of  Ansonov  and  Chirkov,  1933  (1),  Chepelevetski  and  Bolz, 
1937  (2I,  Kleiner,  1944  (3),  Nikolaev,  Ivanov,  and  Koltipin,  1936  (4), 
and  Caillat,  1945  ( 5 >  were  plotted  with  those  of  Carter,  Stolba,  and 
Worthington  and  Haring  (Vol.  I,  p.  1261),  and  an  average  curve  was 
drawn  through  all  the  points. 


Gms.  Na2SiF^  Gms.  Na2SiF^ 


t° 

per  loo  gms. 

"Sat.  Sol. 

t° 

per  100  gms.‘ 

Sat.  Sol. 

Ind ividual 

Average 

Individual 

Average 

Results 

Curve 

Results 

Curve 

0 

0.40  (3) 

0.41 

40 

1.05  (2) 

10 

•  53  U> 

•53 

0.99  (3) 

1 .02 

15 

•57  (3) 

.60 

45 

1.14  (5) 

1.12 

16 

.62  (5) 

.61 

50 

1.27  ( 4) 

1 .22 

17-5 

.65  (1) 

•63 

55 

1-33  (5) 

1-33 

20 

.64  (3) 

60 

1.49  ( 2 ) 

.66  (4) 

.67 

1.42  ( 5  > 

1.44 

25 

•76  (5) 

70 

- 

1 .68 

.72  (3) 

•  75 

80 

1.95  (2) 

1 . 92 

30 

- 

.84 

90 

- 

2.17 

35 

.96  (5) 

94 

100 

2.42 

SOLUBILITY  OF  SODIUM  FLUOSILICATE  IN  HYDROCHIDRIC  ACID  SOLUTIONS 

(Kleiner,  1  9441 

Gms.  HC1  Gms.  Na-SiFg  per  100  gms.  Sat.  Sol.  Densities  are  d2Q 


per  100  gms. 


it.  Sol. 

0° 

15° 

0 

d 

= 

0.39 

0.58 

2.1 

d 

= 

0.80 

1.0178 

1.11 

1 .0191 

4.1 

d 

= 

0.99 

1 . 0292 

1 . 28 

1 .0303 

6.0 

d 

= 

0.96 

1.23 

8.1 

d 

= 

0.82 

1.0505 

1 .09 
1.0501 

10.1 

d 

zz 

0.68 

1.0601 

0.92 

1 .0596 

12.  l 

d 

zz 

0.53 

1.0699 

0.74 

1 .0684 

14-0 

d 

0.39 

1 .0790 

0.55 

1 .0771 

16.1 

d 

- 

0.31 

1 .0893 

0.42 

1.0854 

19*6 

d 

0.30 

0.40 

1.1034 

O 

O 

c* 

25° 

O 

O 

0.64 

0.72 

0.99 

1 .23 

1 .0201 

1 .30 
1.0211 

1 .69 

1-35 

1 .0310 

1.41 

1 .0321 

1.80 

1 . 30 

1 .0410 

1.37 

1.0408 

1.71 

1.17 

1.0495 

1.25 

1 .0491 

1-55 

1 .02 

1  .0592 

1.13 

1 .0589 

1.37 

0.85 

1 .0678 

0.94 

1 .0671 

1.17 

0.66 

1 .0760 

0.76 

1.0749 

0.97 

0.52 

1 .0850 

M  O 

0  O' 
00  0 
.p 

00 

0.73 

0.45 

1 .1026 

0.52 

1.1020 

0.61 
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SOLUBILITY  of  SODIUM  SIIIOOFLUOBIDE  in  hydrocmoric  acid  solutions 
SOLUBI  CONTAINING  SODIUM  CHLORIDE  AT  20° 

(Kleiner,  1944) 


Gris,  per  100  gms.  Sat.  Sol. 


Density 


"rci 

NaCl 

Na2SiF6 

0 .  o 

2.06 

0.07 

1.0150 

2.03 

4- 07 

5- 92 

1 .97 

1.91 

1.99 

•19 

.21 

.  20 

1 . 024O 

1 .0356 
1.0456 

11.82 

1.97 

.  12 

1.0739 

15.15 

1.98 

.11 

1.0905 

18.94 

2.06 

•  07 

1 .1095 

0.0 

26.35 

.013 

1 .2037 

1 .61 

23-45 

.034 

1.1913 

3.  20 

21.09 

.046 

l .1794 

4.  80 

18. 80 

•  043 

1 .1685 

7.66 

14.67 

•  043 

1 .1522 

12.01 

9-35 

.040 

1 .1312 

13.46 

7-85 

.040 

1 .1265 

17.67 

4.03 

.00.1 

1.1194 

F 

=  Na2SiF6 

C  =  NaCl 

SOLUBILITY 

OF  SODIUM  FLUOSILICATE  IN 

HYDROFLUORIC  . 

(Nikolaev, 

Ivanov,  and  Ki 

alt  ipin, 

1996) 

0° 

10 

_ 

0 

20 

_ /'N 

0 

Solid  Phase 


F 

F 

F 

F 

F 

F 

F 

+ 


50' 


Gms.  Na2SiF6  Gms.  Na2SiF6  Gms.  Na2SiF6  Gms.  Na2SiF6 

Wt.  %  per  100  gms  “t^»per  100  gms.  „„  per  100  gms.  „„  per  100  gms. 


HF 


Sat.  Sol. 


HF 


Sat.  Sol. 


HF 


Sat.  Sol. 


HF 


Sat.  Sol. 


0.1 
5-27 
15-53 
21 .2 
26.53 


0.  46 
•63 
.88 
.90 
1.03 


0 

5.65 

15-7 
21 .2 
25.6 


0.53 
.69 
.89 
.96 
1 .00 


0 

5-0 

15-0 

19.56 
21 .0 


0.66 
•  84 

•99 
1 .06 
1.15 


l6.0 
20.6 
26. 48 


1 .27 

1.35 
1 . 40 
1 . 42 


SOLUBILITY  OF  SODIUM  FLUOSILICATE  IN  SODIUM  CHLORIDE  - 
PHOSPHORIC  ACID  SOLUTIONS 

(Chepeleretski  and  Bolz,  1937) 


Results  are  expressed  as  gms.  Na2SiFg  per  100  gms.  sat.  sol. 


Wt.  % 

Wt. 

%  NaCl  at  40 0 

Wt. 

%  NaCl  at  80 0 

P  n 

25 

0 

2 

4 

0 

2 

4 

1 

1.10 

- 

- 

2.07 

_ 

5 

1.15 

- 

2.01 

- 

- 

10 

1.09 

0.196 

0.105 

1.9 

0.73  0 

.38 

15 

0.95 

.181 

.100 

1.75 

•59 

•34 

20 

•  78 

.127 

.067 

1.45 

•47 

•  24 

25 

.61 

.066 

•043 

1.25 

•38 

.18 

With  0 . 

■6%  A120^  a^8ed 

,  the 

Solubility  is 

inc reased: 

10 

- 

- 

0.33 

- 

0 

.90 

20 

— 

- 

•  25 

- 

- 

.  62 

25 

•  19 

- 

- 

.48 

Na 
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Melting  point  data  are  given  tor: 


NaF  + 
NaF 


YF„ 


3 

+  AIF, 


NaF  +  LaF3 
NaF  +  NaVO. 


(Dergunov,  1948) 

(  "  ) 

(  "  ) 

(Schmitz-Dumont  and  Schmitz,  1944) 


The  systems  NaF  +  UF3,  NaF  +  ThF^  and  NaF  +  LaF3  were  studied  by  means 
of  X-rays  by  Zachariasen,  1948. 

Reactions  of  the  salts  below  their  melting  points  were  studied  with 
X-rays  by  Link  and  Wood,  1940  for  the  following  pairs: 


NaF  +  KC1 
NaF  +  RbCl 
NaF  +  CsCl 


NaF  +  KBr 
NaF  +  RbBr 
NaF  +  CsBr 


NaF  +  KI 
NaF  +  Rbl 
NaF  +  Csl 


SODIUM  IODIDE  Nal 


SOLUBILITY  OF  SODIUM  IODIDE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Eddy  and  Menzies,  1940) 

[See  note  page  67  -U 

A  new  hydrate  was  found  which  is  metastable  with  respect  to  the  dihy¬ 
drate,  but  its  composition  was  not  determined. 


In  H20 


Gms .  Nal  per 
100  gms.  H20 


Solid  Phase 


45 

50 

55 

58.2 
60.0 
60 
65 
55 
60 
65 

68. 2 

75 

110 
120 
130 
140 
150 
160 
1 70 
180 


27.36 

27.90 

28.52 
28.89 

29.15 

25*  73 
27-  71 
29-07 

29.16 
29.27 
29  -  39 
29.48 

30.53 
30.95 
31.38 

31 .91 
32.45 
33-03 

33- 67 

34- 39 


Nal' 


Nal- 


H20(m) 

"  (m) 

"  (m) 

"  (m) 

H  O  +  Nal  (my 
NaI-2H20 


Nal(m) 

"  (m) 

"  (m) 

Nal  +NaI-2H20 
Nal 


In  D20 


Gms.  Nal  per 
100  gms.  D20 


0 

10 

20 

30 

40 

50 

60 

66.0 

45 

50 

55 

58.2 

55 

60 

70 

80 

90 

100 

110 


14.14 

14- 92 

15- 89 
17-06 

18.53 

20.47 

23.26 

25.85 
24.30 
24. 82 
25-38 
25-73 
25.68 
25.76 
25.93 

26.14 
26.38 
26. 66 

26.99 


Solid  Phase 


Nal ’2D20 


NaI-2D20+NaI 

NaI*xD20(m) 

"  (m) 

"  (m) 

NaI‘xD-0  +  Nal(m) 
Nal (m) 

»  (m) 


( m )  =  Metastable 
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SODIUM  IODIDE  Nal 

FREEZING  POINTS  IN  THE  SYSTEM  SODIUM  IODIDE  -  WATER 

(Briggs  and  Geigle,  1940  1 

The  results  are  quoted  by  Briggs  and  Geigle  and  include  data  by  Jones 
et  al  (1907),  Rudorff  (1862),  deCappet  (1883),  and  Etard  (1894). 


Gms.  Nal 

Gms.  Nal 

Solid 

t° 

per  100  g:ns. 
Sat.  Sol. 

Solid 

t° 

per  100  gms 
Sat.  Sol. 

-0.85 

3-74 

Ice( 3) 

-23.5 

41-9 

Ice(i ) 

-1.9 

7.48 

"  (3) 

-26.8 

44-2 

"  (1 ) 

-2.44 

9-34 

"  (2) 

-29.5 

46.OO 

"  (2) 

-4.25 

14-59 

"  (3> 

-30.6 

46.5 

"  (1 ) 

-5.37 

17.44 

"  (2) 

“31-5 

47.1  Ice +NaI’5H20( 

-5.6 

18.7 

"  (1) 

-36.1 

49.0 

Ice(m) (1 ) 

-8.70 

24.55 

"  (2) 

-26.5 

49-0 

Nal • sH20( 1 ) 

-9-75 

26.50 

"  (3) 

-20 

51-5 

"  ( 5  > 

-12.72 

30.84 

"  (2) 

-18.5 

53-3 

"  (1 ) 

-17-8 

37 .2 

"  (ll 

-15-2 

56.93 

"  (4) 

-18.0 

36.46 

"  (2) 

-14.  0 

57.2 

"  (1) 

-23.0 

41.55 

"  (2) 

-12.3 

60.2 

"  (1 ) 

)  Briggs 

and  Geigle 
(5)  Etard 

(2)  Jones 

(3)  Rudorff 
(m)  =  Metastable 

(4)  deCoppet 

SOLUBILITY 

OF  SODIUM 

IODIDE  IN 

SODIUM  HYDROXIDE 

SOLUTIONS 

AT  20° 

(Pomeroy  and 

Kirscbm&n,  1944) 

Moles  per  liter 

Moles  per  liter 

■ _ ^ 

Density 

Density 

NaOH 

Naf 

'NaOH 

Nal' 

0.0 

8.14 

1.910 

8.  20 

6.92 

1.981* 

0.97 

7.74 

1.888 

8.66 

6.76 

1.972 

1 . 40 

7.69 

1 . 881 

9-29 

6-54 

1.965 

1  •  77 

7-34 

1 .871 

9.61 

6.47 

1.962 

2.62 

7.11 

1 . 872 

9-70 

6.34 

1.948 

3-72 

6.76 

1 .860 

10.36 

6.24 

1.956 

4.O4 

6.63 

1.856 

11.38 

5-99 

1.952 

4.90 

6.48 

1.865 

12.  71 

5-76 

1.958 

5.45 

6.40 

1 .870 

13-49 

5.64 

1.958 

6.38 

6.36 

1.885 

13.95 

5-50 

1-953 

7.10 

6.44 

1 .905 

14.24 

5.52 

1.959 

7.24 

6.41 

1 .908 

14.  41 

5.45 

1.959 

7.54 

6.49 

1 . 922 

15-21 

5.42 

1  970 

7.  74 

6.66 

1.942 

th^yqUiiibr!;Um  W!th  NaI'2H?°  +  NaI‘  -x  naun  xeE 

than  8.20  M,  the  solid  phase  is  Nal-2H20,  and  above  8.20  M  it  is  Nal. 


At  concentrations  of  NaOH  less 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  IODIDE  -  IODINE  -  WATER 

(Th^Ty"  ?aS  be?“  stadied  from  the  eutectic  temperature  to  113.5° 
fwJ!  1  eutectic)  by  Briggs,  Geigle,  and  Eaton,  1941,  at  o°  by 
Cheesman,  Duncan,  and  Harris,  1940  and  at  25°  by  Strelnikov  1911  with 
8ood  agreement  among  the  various  results.  At  05°  the  onl^nd  ptoses 


Na 
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are  NaI-2H20  and  Iodine  and  the  invariant  solution  contains  25.3  Wt.  % 
Nal  and  63.8%  I2.  Three  poly  iodides  are  found  in  the  polythermal  sys¬ 
tem  and  the  formulas  found  by  C.  D.  and  H.  are  simpler  than  those  of  B 
G.  and  E.  ,  although  the  %  composition  of  each  compound  was  found  to  be 
about  the  same  in  both  investigations.  No  Triodide  is  formed,  in  con¬ 
trast  to  many  other  univalent  metals. 


Results  at 

O 

O 

O 

D.  and 

H.  1 

Gms.  per 

100  gms. 

Gms .  pe  r 

100  gms. 

Sat. 

Sol. 

Solid  Phase 

Sat . 

Sol. 

Solid  Phase 

'Nal 

I 

'  Nal 

f 

61 . 4 

0.0 

Nal • 2H_0 

30.8 

49-5 

Nal 

4;2fl2o 

44-9 

27.  5 

II  ^ 

28.  7 

52.6 

38.4 

38.2  Nal' 

‘2H-O  +  Nal-- 

3h2o 

27.5 

54-5 

36.1 

41  •  6 

NaIo-3H-,0 

26.7 

55-3 

Nal^- 

2H2U  +  1 

35.7 

42.3 

II 

2H20 

24.  7 

45-1 

h 

34.9 

43.9  Nal2 

• 3Ho0  +  Nalu- 

21 .8 

31-9 

33-2 

46.0 

Nal4-2fl25 

17.7 

21.2 

Binary  and 

Ternary  Transition  Points  (B.  ,  G. 

a  nd  E . ) 

In  addition  to  this  data  the  authors  report  the  results  of  over  100 
determinations  in  the  polythermal  system  of  solutions  in  equilibrium 
with  two  or  more  solids. 


Gms . 

.  per  100 

gms. 

S&t .  ! 

t° 

I 

Nal 

0 

Trace 

0 

H3-5 

99.8 

0.2 

-31-5 

0 

47-1 

-12.3 

0 

60.2 

68.1 

0 

74-  8 

-33-3 

22.  3 

37-3 

-24-  7 

42.2 

25.6 

-13-9 

9-7 

54-3 

-21 . 8 

27.  7 

39-8 

-10.1 

47-0 

3l-l 

2.0 

45-1 

34-5 

-7.0 

53-7 

27-1 

16.4 

60.5 

26.  3 

37-6 

66.1 

24-  3 

—  Na^Ij  ^  13 

-i5H20 

Y  = 

Ha;!, 

Solid  Phases 


Ice  +  Iodine 
Nal  +  Iodine 
Ice  +  Nal 

NaI*sH20  +  NaI-aH20 
Nal-aH-O  +  Nal 
Ice  +  Z  +  NaI-sH20 
Ice  +  Z  +  Iodine 
NaI-2H,0  +  Y  +  NaI-sH20 
Y  +  Z  +  Nal • sH20 
X  +  Y  +  Z 
X  +  Y  +  NaI'2H20 
X  +  Z  +  Iodine 
X  +  Nal • 2H-O  +  Iodine 
Nal  +  NaI-2H20  +  Iodine 

•17-19H20  Z  =  Na2I8'io-iiH20 
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natrium 


Na 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  IODIDE  -  LEAD  IODIDE  -  WATER 

(Roger,  1944) 

Refractive  indices  were  determined  for  many  of  the  solutions  at  25  • 
A  complete  phase  diagram  is  drawn  for  the  system  at  both  o°  and  25  • 


ns.  per  100  gms. 

Sat.  Sol. 

Solid  Phase 

Density 

>bl2 

Nal' 

Results  at 

0° 

0.041 

0.0 

^2 

.0006 

2.27 

32.94 

30.85 

41.04 

43-59 

* 

Pbl  +  Pbl_ ‘ Nal • 4HJ} 

Pbl, -Nal • 4H,0  +  Pbl, * 2NaI * 6H20 

24.  96 

47.92 

Pbl  -2NaI-6H20  +  NaI-2H  0 

0.0 

6l.59 

NaI*2H20 

Results  at 

25° 

0.077 

0.0 

Pbl2 

•  0555 

0.0546 

ft 

.0288 

.1180 

It 

.0209 

.2127 

.0071 

.2881 

ft 

.0042 

•  4729 

.0022 

1.045 

.0026 

3.16* 

1.023 

II 

.0054 

5.12 

- 

II 

.0262 

8. 29 

- 

II 

5-43 

33-44** 

1.417 

II 

11.65 

36.  82 

1.630 

II 

22.00 

39-21 

1 . 909 

II 

27.70 

40.44 

2.132 

II 

30.42 

41  •  6l 

2.  272 

II 

32.88 

41.91 

2.427 

II 

34-59 

42.57- 

2.542 

Pbl  + Pbl  -Nal- 4H  0 

34-09 

42.  82 

2.526 

PET  •NaI-4H,0 

32.02 

43-29 

2.428 

2  11  2 

31.82 

43-56 

2-433 

II 

31.34 

44-  38 

2.475 

II 

31.38 

45-61 

2.499 

PbI-NaI-4H20  +  Pbl  • 2NaI * 6H-0 

31.O4 

45-92 

2.  496 

Pbl  • 2NaI ■ 6H,0 

30.49 

46.62 

2.490 

2  ..  2 

29.98 

47.05 

2.481 

II 

26.69 

47. 71 

2. 492 

II 

29.41 

47-75 

2.495 

Pbl  • 2NaI • 6R  0  +  Nal-2H,0 

26.38 

49-79 

2. 426 

Nal • 2H  0 

21 .18 

52.45 

2.303 

n  2 

11.22 

58.40 

2.119 

II 

5-97 

6l  .23 

2.014 

II 

0.0 

64.  58 

1.919 

11 

I 


100  gms.  of  a  saturated  solution 
gms.  Nal  at  250.  (Shatenstein  and 


in  liquid  sulfur  dioxide  contain 
Viktorov,  1937). 


Reactions  of  the 
by  Link  and  Wood, 

Nal  +  KF 


salts  below  the  melting  points  were  studied  wit 
1940  for  the  following  pairs: 

Nal  +  CsF 


h 


1-59 

X-rays 


Nal  +  RbF 


Na 
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I 


SOLUBILITY  OF  SODIUM  IODIDE  IN  ACETONE 


(Bvertz  and  Livingston,  1949  ) 


The  results  are  in  accord  with  those  of  Macy  and  Thomas  and  Wadsworth 
and  Dawson,  (Vol.  I,  p.  1268). 


Gms.  Nal  per  100 
gms.  Sat.  Sol. 


Gms.  Nal  per  100 
gms.  Sat.  Sol. 


Gms.  Nal  per  100 
gms .  Sat .  Sol . 


20.7  23.75  -21.5 

0.9  11.60  -43*6 

0.5  10.83  -67.3 


5.38  -62.6  1.77 
2.51  -76.5  1-54 
2.20 


SOLUBILITY  OF  SODIUM  IODIDE  IN  ORGANIC  SOLVENTS  AT  250 

(Isbin  and  Kobe,  1945) 


Solvent:  Ethylene  Diamine  Monoethanolamine  Ethylene  Glycol 

Gms.  Nal  per 

100  gms.  Solvent  34-6  22.0  107.4 


3%  Sodium  Iodide  by  weight  dissolves  in  acetonitrile  at  25°.  (Pleskov, 
1948! • 

The  effect  of  the  addition  of  0.05-0.30  molar  sodium  iodide  on  the 
mutual  solubility  of  n-butyl  alcohol  and  water  is  reported  by  Reber, 
McNabb,  and  Lucasse,  1942. 


MoO  SODIUM  MOLYBDATE  Na2Mo04 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXIDE  -  MOLYBDIC  OXIDE -WATER  AT  240 

(Bye,  19  43,  1945) 


Gms.  per  100  gms. 

Sat.  Sol.  Solid  Phase 

x ^ - - 

Na20  Mo03 


*40.6 

40.3 
38.  7 
36.9 

33-7 

32.6 

30.7 
28..  26 
20.98 
17-77 
15.40 
13.58 

*11.85 

11.82 

8.86 
8.81 
6.52 
5-43 
4-  89 
5.30 
5^80 


0.0  Na0H-H20 

0 . 206  NaOH • H20  +  Na2Mo04 
. 21 6  Na2MoO„ 

Q  ^11  ^ 

.220 


393 

465  Na JtO„  +  NaJloO  '  2H20 
664  Na2Mo(T4 ' 2H20 


955 

86 

92 

87 

13 

55 

50 


Na,MoO  ' 2H  0  + 

Na2MoV-6H  0 

NaMo  0'-6H„0 


20 . 82 
15.75 
1  4.  80 

17-30 

21.65 

27*0 


It 

II 

II 

II 

II 


Gms.  per  100  gms. 
Sat.  Sol. 

Na20  Mo03 


Solid  Phase 


6.18 

6.46 

5-05 
5-17 
4.84 
4-57 
3-80 
2.56 
2.  21 
2.09 
1 . 605 
*1.09 
0 . 992 

*0.910 

.951 

.605 

.849 

.88 

.69 


Na2Mo207'6H  0 
Na-Mo207-6H20  + 

Hi  Mo  S10-7H° 
Na2M°  0iO-7H20 


30.37 
33-47 

30.85 
26.80 

24.88 
24-05 
20.0 
13.82 

11.88 
11.35 

9.30 

8.30  Na2Mo3°;Lo'7H20n 

+  n!2Mo  0  -7H20 

8.50  NaJo^W 

8 • 49  n  A 

5.58  Mo^pNa^H^a-  5  2 

7-95 

8.18 

6.41 
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Data  of  Bye,  1943 

,  1945  (Con.) 

Gms.  per 

100  gms 

Gms .  per 

100  gms. 

Sat. 

Sol.  • 

Solid  Phase 

Sat. 

Sol. 

Solid  Phase 

'Na20 

M0O3 

Na20 

Mo03 

.  61 

•  343 

5.65 

3-095 

to<ft9^+rfHi-«V5H20 

*7-31 

*0.0 

39-6 

0.126 

Na2Mo30^ 

r7H2' 

.202 

1 .82 

II 

.293 

3.06 

.032 

0.455 

II 

.615 

5-99 

-655 

6.28 

The  following  are  iretastable  equilibria 

.903 

8.66 

MoO,  +  Na^i 

*0.0 

0.167 

MoCL • : 

2H2xr 

11.80 

31-55 

Na_MoO„ -2H  0  + 3: 7:22  .049 

.682 

Jll 

11.58 

31-23 

3Na20 ' 7M0CL  • 22H20 

.125 

1-44 

II 

9-35 

29-3 

■  27 

3-03 

7.90 

30.0 

II 

•54 

5-88 

7.41 

33-1 

II 

-87 

9-31 

MoO  -2H 

20  + 

7. 20 

35-6 

II 

Na^Mo,^: 

7.25 

36.45 

II 

*0.0 

0.253 

M0O3 •  1 

420 

7.25 

37-1 

3:7:22  + 

.28 

4.21 

Na2MO3°10‘7H20 

•  15 

2.23 

II 

’Represents  the  solubility  of  the  substance  in  pure  water. 


SOLUBILITY  OF  SODIUM  MOLYBDATE  IN  MOLYBDIC  OXIDE  SOLUTIONS  AT  25 0 

(Ricci  aud  Doppelt,  1944) 


Gms.  per  100  gms. 
Sat.  Sol. 

Solid  Phase 

Gms.  per 
Sat . 

100  gms. 
Sol. 

Solid  Phase 

Na2Mo04 

M0O3 

Na2Mo04 

Mo0; 

39-42 

0.0 

Na,MoO„-2H00 

36.38 

.00 

Na_Mo  CL ’ 6H_0 

39.48 

.00 

Na0MoO„  •  2H_,0  + 

33-  44 

.026 

2  2n7  2 

38.  78 

Na2MoX'6H20 

32.54 

.018 

II 

.00 

Na0Mo00'-6H^O 

30.85 

.047 

II 

37-66 

.00 

II  '  Z 

28. 81 

•  083 

II 

36.66 

.010 

II 

24. 82 

•  320 

II 

EQUILIBRIUM  IN  SYSTEMS  OF  SODIUM  MOLYBDATE  WITH  SODIUM  HALATES  AT  25° 

(Ricci  and  tinke,  1947) 


Na2Mo04 

+  NaBrOj 

+  h2o 

Gms.  per  100 

gms. 

Sat.  Sol. 

Density 

Na2Mo04 

NaBrC^ 

39.38 

0.0 

1.432  M 

39.i6 

0.58 

1 .437  M 

38.63 

1.79 

1.450  M 

38.46 

2.20 

1-453  M 

37.23 

2.24 

1.436  B 

31-49 

2.54 

1.368  B 

24.  24 

3.08 

1.277  B 

17.89 

3.42 

1.204  B 

II.41 

4.16 

1-143  B 

5-57 

5.67 

1.099  B 

0.0 

8.49 

1.074  B 

Na2Mo04  +  NaI03  +  H20 


Gins,  per  100  gms. 
Sat .  Sol . 


Density 

Na2Mo04 

NaI03 

39-  38 

0.0 

1.432  M 

38.30 

1 . 80 

1 . 442  M 

37.09 

3.86 

1.453  M 

35.58 

6.30 

1 . 468  M, I 

32.64 

7.49 

1 . 440  I 

27.53 

9.86 

1 . 398  I 

22.44 

12.56 

1.363  I 

16.18 

16.35 

1.326  I 

11.47 

19.40 

1.304  I 

4.85 

24.42 

1.278  I 

0.0 

28.29 

1.264  I 

Na 
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Data  of  Ricci  and  Linke,  1947  (Con.) 
Na2Mo04  +  NaCl03  +  H20 


Gms.  per 
Sat. 

100  gms. 

Sol. 

Density 

Gms.  per  100  gms. 

Sat.  Sol. 

_ /s - 

Density 

Na2MoO^ 

NaCl03 

Na2Mo04 

NaCl03 

39.38 

36.11 

32.  42 
29.53 
22.83 
17.85 

14.59 

0.0 

4-23 

9.04 

14.12 

21 .94 
29.14 

34.39 

1.432  M 

1 . 441  M 

1 . 441  M 

1 . 440  M 

1 .442  M 
1.453  M 
1.466  M 

13-04 

11.77 

11.74 

8.87 

5-72 

2.  60 

0.0 

37.05 

39.21 

39.29 

41 . 85 
44.70 
47.60 
50.02 

1.472  M 
1.479  M,C 
1.476  C 

1.465  c 
1.456  c 
1.438  c 
1-433  c 

M  =  Na2Mo04-2H20  B  =  NaBr03  C  -  NaCl03  I  NaI03‘H20 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  MOLYBDATE  - 
SODIUM  NITRATE  -  WATER  AT  25 0 

(Ricci  and  Doppelt,  1  944  1 


Gms.  per  100 
gins.  Sat.  Sol. 


fe^fa04 

39  •  42 
33-28 
30-34 
25-93 
21 . 20 
15"  l6 


NaN03 

0.0 

8.09 

11.95 

18.07 

24.82 

34-23 


Density 


1.430 


1  •  446 


Gms.  per  100 


Solid  Phase  Sms-  Sat-  So1- Density 
_ x 


Najfafy 

NaNQ3 

NaJfcO -2H_0 

14-42 

35.36 

1-453 

Z  | Ijf 

00 

:t 

H 

35.46 

1.455 

II 

10.74 

38.46 

1.434 

II 

5.03 

43-44 

1.405 

II 

0.0 

47.87 

1.389 

It 


Solid  Phase 


Na2tto0^2H20+NaJ03 
11  3 


it 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  MOLYBDATE 
SODIUM  SULFATE  -  WATER  AT  25 0 

(Ricci  and  Linke,  1951) 


Gms.  per  100  gms. 
Sat .  Sol . 


Na2Mo04 

o.o 
6.16 
12. 40 

19.31 

23-34 

25.32 
26.19 
28.  31 


Na2S04 

21.55 

18.50 

15-53 

13.11 

12.28 
11.57 

11 . 29 
10.89 


Density 


1.201 
1 .238 
1.273 
1.328 
1 .360 
1.375 
1.380 
1.415 


S  =  Na2S04-ioH20 
M  =  Na2Mo04- 2H20 


Solid 

Phase 


S 

S 

S 

S 

Sa 

Sb 

Sc 

Sd 


Gms.  per  100  gms. 
Sat.  Sol. 

_ 

Density 

Solid 

Phase 

Na2Mo04 

Na2S04 

29.50 

30.33 

30.45 

32.37 

34.19 

39.38 

10.57 

10.75 

10.57 
8.23 
6.09 

0 .0 

1 .426 
1.446 

1 . 444 

1 .441 
1-435 
1.432 

S* 

M  +  Se+ 
M 

M 

M 

M 

Sa 

Sb 

Sc 

Sd 

Se 


+  2.2* 
+  2.2% 

+  2.5* 
+  2.5% 
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SODIUM  PERMANGANATE  NaMn04 


A  solution  of  sodium  permanganate  freezes  at  -90  and  a  41%  solu¬ 
tion  of  sodium  permanganate  freezes  at  -i5°-  (Bellinger,  Friedman,  et 

al,  1946)* 


MnO 


SODIUM  NITRITE  NaN02 

At  250,  16.78  gms.  sodium  nitrite  dissolve  in  100  gms.  of  ethylene  gly 
col. 

At  250,  8.47  gms.  sodium  nitrite  dissolve  in  100  gms.  of  propylene  gly¬ 
col.  (Palit,  1947 > 


SODIUM  NITRATE  NaN03 

SOLUBILITY  OF  SODIUM  NITRATE  IN  AMMONIA  SOLUTIONS  AT  o° 

(Achoomor,  1939  ) 


Gms.  per 
Sat. 

100  gms. 
Sol. 

Gms.  per  100  gms. 
Sat.  Sol. 

_ /N _ 

Gms.  per  100  gms. 

Sat.  Sol. 

_ 

'nh3 

NaN03 

nh3 

NaN03 

NH3 

NaN03 

0.0 

42. 2 

25.8 

34-0 

42.0 

45-1 

4.28 

37-5 

26.9 

34-3 

42.5 

48.2 

11.0 

31.8 

27. 8 

37.2 

42.  7 

50.9 

14.8 

31.0 

30.7 

34-6 

43-5 

50.4 

23.1 

30.7 

33-1 

37-6 

44-  7 

51.9 

22. 7 

31-0 

35-1 

39.2 

44.4 

55-6 

24.4 

32.0 

40.8 

45-2 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  NITRATE  - 
SODIUM  DIHYDROGEN  PHOSPHATE  -  WATER 

(Shpont,  1941) 


The  eutectic  temperature  is  -19. 40  and  the  saturated  solution  contains 
30.8%  NaN03  and  7.4%  NaH2P04- 


Gms.  per  100  gms. 
Sat.  Sol. 

, - ^ _ 


Solid  Phase 


Gms 


per  100  gms. 
Sat .  Sol . 


Solid  Phase 


NaN03 


38.4 

34- 4 

32.2 
31 .0 
30.0 

27.5 

25.2 

26.3 

28.3 
30.0 
32.8 

39.1 

35- 3 


NaH2P04 

Results  at  -17. 50 


0.0 

3-6 

6.3 

7.6 

8.0 

9.4 

10.7 

8.9 

7.4 
5-9 


NaNO  +  Ice 
NSNO 

It 

NaNO  +NaH_F0  -aH.O 
NaH2P04-2H^0  2 

NaH  FO  • 2H  0  + Ice 

4t  2 

Ice 


3-  4 

Results  at-140 


o-o  NaNO 

3.7  n  3 


NaNO 

NaH  PO 

Results  at 

33-0 

6.4 

31.4 

8.2 

31.2 

8.3 

28.2 

9-6 

25 . 0 

12.0 

16.2 

17.8 

14-0 

19.4 

15.5 

17.1 

21.2 

10.0 

22.  5 

7.6 

24-  4 

6.4 

25.8 

5-1 

28.2 

2.9 

31.4 

0.0 

4 

-140  (Con. ) 

NaNO., 

NaNO,  +  NaH,m  -2H  0 
NaH2P04'2H20 

II 

II 

II 

NaH2P04-2H20  +  Ice 
Ice 

II 

II 

II 

II 

II 

II 
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Data  of  Shpunt,  1941  (Con.) 


Gins,  per  100  gins. 
Sat.  Sol. 


Solid  Phase 


Gms.  per  100  gms. 
Sat.  Sol. 


NaN03 

NaH2P04 

39-8 

0.0 

38.99 

1 . 30 

36.2 

3-8 

34-95 

6.01 

33-7 

6.6 

32.13 

8.5 

32.37 

9.02 

32.0 

8.8 

29.3 

10.0 

29.85 

10.43 

25.8 

12.3 

21 .3 

15.75 

16.6 

18.1 

13.38 

20.  74 

41.9 

0.0 

38.67 

4.02 

38.43 

4-0 

35-8 

7.0 

35-24 

7.98 

34-2 

9.0 

32.96 

IO.64 

32.7 

10.5 

32.0 

10.9 

43-9 

0.0 

40.5 

4.2 

37-7 

7.4 

36.1 

9.5 

34.1 

11.6 

32.  7 

13.6 

NaNCL 


Results  at  -9.9* 

NaNO,  9 . 8 

9.1 
4-3 
0.0 
4-5 
8.0 

10.0 

12.1 

16.6 

17.7 
19.0 

20.2 

21 . 8 
23-3 


NaH2P04?2H20 

II 


NaNO. 

- 


NaH2P04 


Results  at  o° 

28.81 

27.8 
19-97 
18.2 

10.8 
10.52 

4.70 
4.0 

0 .0 


4 

2)L0 


Results  at  io° 

NaNO  30-3 

"  J  21.3 

"  19-9 

"  12.1 

»  8.0 

3-8 
0.0 


NaH2P04 


28.6 
24- 1 

28.4 

32.4 
25 
19 

17 
13 


NaN03  +  NaH2P04 


2H20 


7.9 

6.0 

5.0 

3-9 

2.3 

0.0 


13-17 
13-2 
19. 50 
20.0 
25-9 

26.67 

31- 83 

32- 6 
36.4 


14-4 

20.4 
21  -  9 
29-0 
33-0 
36.8 

40.5 


Solid  Phase 


NaH2P04-2H20 


NaH  PO.  +  Ice 
Ice 


NaH2P04-2H20 


NaH2P04-2H20 


Results  at  20' 


46.0 
42.  7 
39-8 

38.89 

38.0 

36.1 

33-35 

33-1 

32.05 


0.0 

4.6 

7-8 

8.86 

NaNO 

II  ^ 

II 

II 

It 

31-5 

24-0 

22.5 
20.44 

13.6 

18.1  1 

23- 0 

24-  7 
26.10 
32.6 

9*9 

II 

13-33 

32.27 

12.4 

II 

7-5 

38.1 

15-  57 

II 

3-4 

42.2 

15*0 

17.79 

NaH2P04-2H20  +NaN03 

0.0 

45-3 

1H.FO  -2H  0  +  NaN03 
NaH2ft)4-2H20 
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Data  of  Shpunt ,  1941  (Con.) 


Gms.  per  100  gms. 
Sat.  Sol. 


Solid  Phase 


Gms.  per  100  gms. 
Sat .  Sol . 


NaN03 

NaH2P04 

NaN03 

Results  at  30° 

48.0 

0.0 

NaNO 

26.89 

44.8 

4-7 

27.2 

43-98 

6.25 

25.2 

41-9 

8.1 

24.  33 

41 .31 

9.10 

15.4 

39-8 

10.4 

14-95 

38.O 

13-0 

II 

11.41 

37.77 

13-31 

II 

6. 6 

34-8 

16.7 

II 

6.25 

32.25 

20.3 

II 

3-04 

28.10 

24.99 

3-0 

0  .0 

UILIBRIUM  IN  THE 

SYSTEM  SODIUM 

NITRATE  -  9 

NaH2P04 


Solid  Phase 


26.72  NaNCL  +  NaH  PO  •  2.H20 
26.0 
27.6 


3 

NaH„PO„ 


■2H20 


28.  85 
36.5 

37-  45 
40. 76 
45-0 
46. 20 
48. 87 

49-1 

51-2 


SODIUM  SULFATE  -  WATER  AT  240 0 


(Ben  rath,  19481 


The  transit  ion  oc-Na2S04^=^  /ff-Na  S04  was  found  to  occur  at  2400  and  the 
addition  of  NaNO^  did  not  change  tne  transition  temperature. 


Gms.  per  100  gms. 

Sat.  Sol. 

, - ^ - 

- ^ 

Solid  Phase 

Na2S04 

NaN03 

21 . 6 

18.4 

cc  -Na2SO  +  /3-Na2S0 

16.1 

35.9 

11.3 

51-7 

II 

4.9 

75-1 

II 

4-3 

81 .7 

II 

1.5  gms.  NaNO,  dissolve  in  100  gms.  of  anhydrous  HNO_  (Temperature  not 
given).  -Jander  and  Wendt,  1948.  3 


The  density,  viscosity,  reochor,  specific  conductivity,  surface  ten¬ 
sion,  parachor,  freezing  point  depression,  magnetic  susceot ibility  trans¬ 
port  numbers,  and  E.M.F.  were  measured  in  the  system  NaNO_-Pb(NO  )-H  0 
by  Nayar  and  Pande,  1948.  3  32 


NO 


Na 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  NITRATE  -  DIOXANE  -  WATER  AT  25' 

(Seliksoo  and  Ricci,  1942) 


Gms.  per  100  gms.  Sat. Sol. 


Density  Solid 


Gms.  per  100  gms.  Sat. Sol. 


Density 


NaNO  3 

h2o 

Phase 

NaN03 

H20 

47.87 

52.13 

1  •  384 

N 

12.17 

27.99 

1 . 108 

40.91 

48.22 

1.321 

N 

0.74 

7.88 

1.033 

34.94 

44.8s 

1 .266 

N 

2.34 

14-47 

*“ 

32.  35 

43-27 

1 . 252 

N 

0.24 

4-63 

1 .029 

24.69 

36. 60 

1.191 

N 

.12 

3.86 

1.028 

20.02 

31.88 

1.157 

N 

•  os 

2  .00 

1 .029 

all  7. 84 

30.03 

1.146 

NIL) 

.072 

3-74 

b)  0.44 

6.16 

1.032 

N  ( U ) 

.032 

2.86 

— 

15.36 

29.2O 

- 

OIL) 

.009 

1 .90 

14.  7i 

28.70 

1.129 

OIL) 

.005 

0.96 

0.57 

7.08 

1.035 

OIU) 

.003 

0.0 

a,b  =  Invariant  points 

U  =  Upper  Layer 

N  = 

NaN03 

0  = 

L  = 

No  Solid 

Lower  La 

Phase 

33-5  gms 
and  Kobe , 

.  NaNO 
1945* • 

dissolve  in 

100  gms.  ethylene  diamine 

at  25°. 

Solid 

Phase 

OIL) 

OtU) 

0(U> 

N 

N 

N 

N 

N 

N 

N 

N 


The  effect  of  the  addition  of  0.06-0.12  molar  sodium  nitrate  on  the 
mutual  solubility  of  n-butyl  alcohol  and  water  is  reported  by  Reber, 
McNabb,  and  Lucasse,  1942. 

Melting  points  in  the  system  NaNO  -  RbNO  are  given  by  Bliden  (1941), 
and  for  NaN03  -  Guanidine  Nitrate  by  ClarV  and  EsterbrooV,  1949. 

SODIUM  OXIDE  Na20 

The  reactions  between  Na20  and  Ti02  in  the  molten  state  were  studied 
by  Lux,  1949* 


OH  SODIUM  HYDROXIDE  NaOH 

Correction  to  Volume  I  :  P-  1286  iFirst  table) 

Title  should  read  "Equilibrium  in  the  system  Potassium  Hydroxide, 
Acetone  and  Water  at  o°."  (Gibby,  1934>- 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  HYDROXIDE  -  AMMONIA  -  WATER 

(Ayres,  1945) 


Upper  Layer  Wt.%  Lower  Layer  Wt.%  Pressure 

^ - »  lbs.  per 


60 


nh3 

NaOH 

nh3 

NaOH 

79.1 

1 . 4 

7.8 

Si  -o 

77.  s 

1  •  7 

8.0 

50.0 

73.3 

2.  3 

9.5 

47.7 

67.0 

4.3 

12.3 

42.  9 

61.8 

6.8 

15.0 

39-4 

54.0 

10.7 

19.8 

35-2 

46.9 

14-4 

24.2 

30.9 

43.4 

17.1 

26.2 

29-2 

Si- 


in. 


318 

310 

298 

290 

275 

265 

263 

261 


Phases  Present 

Vapor  +Two  Liquids  +Na0H‘H20 
Vapor + Two  Liquids 
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Data  of  Ayres,  1945  (Con.) 

Upper  Layer  Wt.%  Lower  Layer  Wt.%  Pressure 

x ^ x - - - Lbs.  per  Phases  Present 

NH.  NaOH  NH,  NaOH  Sq.  in. 


60 

40.5 

18.9 

28.2 

27.6 

262 

40.9 

18.6 

28.7 

27.  5 

262 

(One  Liquid  Phase) 

93-1 

0.4 

367 

(  "  ) 

96.  7 

0.0 

373 

50 

70.0 

3-4 

11.4 

44.8 

235 

67.2 

4.5 

12.3 

42.9 

233 

59-4 

7-5 

15-8 

38.7 

220 

54-1 

10.2 

19-2 

35-5 

212 

45-4 

15-6 

24.8 

30.2 

207 

41.9 

18.0 

29 .2 

27-3 

205 

(One  Liquid  Phase) 

96.4 

0.0 

301 

(  "  ) 

90.1 

0.0 

277 

40 

59-  4 

7-9 

15.9 

38.4 

165 

56. 6 

9-5 

18.6 

35-4 

166 

49-2 

13-0 

21 . 8 

32.6 

155 

40. 8 

19.1 

28. 5 

27-2 

153 

35 

50.9 

13-0 

20.7 

35.3 

138 

25 

(One  Liquid  Phase) 

60. 5 

6.6 

- 

(  "  ) 

56.7 

8.3 

- 

(  "  ) 

45*1 

lS-o 

- 

(  "  ) 

24.5 

29.1 

- 

(  "  ) 

3-9 

48.4 

Vapor + Two  Liquids 

II 

Vapor  +  Liquid  +  NaOH* HO 
Vapor  +  Liquid  +  NaOH  +  NaOH ' H20 
Vapor  +  Two  Liquids  +  NaOH ■ H20 
Vapor  +  Two  Liquids 

II 

II 

II 

II 

Vapor  +  Liquid  +  NaOH- HO  +  NaOH 
Vapor  +  Liquid  +  NaOH- HO 
Vapor  +  Two  Liquids  +  Na0H-H20 

Vapor  +  Two  Liquids  OH 

II 

II 

Vapor  +  Two  Liquids  +  NaOH- HO 
NaOH- HO 

I!  z 
II 
II 
II 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  HYDROXIDE  -  HYDRAZINE  -  WATER 

(Penneman  and  Andrletb,  1949) 

Lower  Liquid  (L^  Wt.  %  Upper  Liquid  (L2)  Wt.% 


"A 

- V 

NaOH 

/\ 

NaOH 

Phases 

Present 

5-7 

70.3 

92.7 

2.4 

L1  +  L2 

+  NaOH 

9.2 

62.9 

87.5 

3-0 

L,  + 

L 

15.5 

54-4 

80.6 

6.4 

1  m 

23.  2 

46. 1 

70.6 

11.6 

11 

32.9 

37.8 

59.0 

19.1 

11 

45.9 

27.9 

45.9 

27.9 

Plait 

Point 

~ 

- 

98.1 

0.1 

L  +  NaOH 

93-0 

1.2 

II 

5-9 

69.3 

92.2 

2.0 

L.  +  L0 

+  NaOH 

6.4 

68.4 

91.6 

2.1 

1  T  2 

L,  + 

L 

7.8 

65.2 

89.S 

2.6 

1 

2 

9-3 

62.8 

87.7 

3-4 

II 

19.9 

49-8 

75.1 

9-2 

II 

21 .9 

47.8 

72.6 

10.8 

II 

25.3 

44-9 

68.9 

12.6 

II 

35-0 

36.9 

57-0 

20.8 

II 

45.6 

28.2 

45-6 

28.  2 

Plait 

3oint 

6.7 

7.8 

67.6 

65.2 

90.9 

90.0 

3-2 

2.4 

L,  t  l2 

L,  + 

+  NaOH 
L 

9.0 

63.0 

87.9 

3.6 

1  H 

17-5 

52.0 

78.0 

8.0 

II 

23.6 

45.8 

70.5 

12.2 

II 

33.6 

37-5 

57.7 

20.1 

II 

45-4 

28.5 

45.4 

28.5 

Plait 

Point 

Data  of  Penneman  and  Audrieth,  1949  (Con.) 


Lower  Liquid  (L  )  Wt.% 

Upper  Liquid  (LJ  Wt.% 

t° 

Phases  Present 

N2«4 

NaOH 

n2h4 

NaOH 

60 

_ 

92.6 

1.8 

L  +  NaOH 

- 

- 

91-5 

2.2 

L  +  NaOH  +  NaOH- HO 

-t 

- 

90.0 

3-0 

L  +  NaOH-H.O 

- 

- 

79-6 

7.8 

L  +  NaOH • HTO 

19.0 

51.2 

77.4 

8.9 

L.  +  L,  +  NaOH- HO 

22.9 

47-4 

71-7 

12.3 

La  +  L2 

36.7 

36.3 

55-8 

22 . 7 

II 

45  -5 

29. 6 

45-5 

29 . 6 

Plait  Point 

50 

- 

94-0 

1-5 

L  +  Na0H-H20 

- 

- 

93-1 

1.7 

II 

- 

- 

87.8 

3-  7 

II 

- 

- 

83- 1 

7-4 

II 

- 

- 

60.0 

17.2 

II 

- 

- 

45-9 

26.2 

II 

- 

- 

39-3 

29-4 

- 

- 

23.I 

40.4 

II 

EQUILIBRIUM  IN  THE  SYSTEM 

SODIUM 

HYDROXIDE  - 

ACETONE  -  WATER  AT  o° 

(Gibby,  19841 


See  correction  to  volume  I  given  on  page  476. 


Points  on  the  binodal  curve  were  determined  by  titration  of  acetone  into 
aqueous  sodium  hydroxide  solutions  until  a  permanent  separation  into  two 
layers  was  observed.  A  few  mixtures  of  known  composition  were  prepared  in 
which  the  amount  of  NaOH  in  each  layer  was  determined. 


Points  on  the  binodal  curve  -  Gms.  per  100  gms.  Sat.  Sol 


c3h6o 

1 . 1 
1.4 

2.3 

4-9 

6.4 
9-9 


NaOH 

c3h60 

NaOH 

27.  2 

9.8 

13-1 

25.  7 

9.6 

12.2 

24-  3 

15.2 

9.4 

19-6 

16.1 

9-2 

17-2 

16.3 

9-1 

13-3 

17-3 

8.4 

•Synthetic 

Original 

c3h60 

NaOH 

c3h6o 

NaOH 

18.3 

8.0 

29.2 

5-3 

22.0 

7-9 

34-0 

4.5 

24*0 

7-0 

34-8 

4-3 

25-2 

6.9 

43-7 

2.  6 

24-8 

6.7 

57-4 

1.1 

27-1 

6.4 

62.9 

0.7 

26 . 7 

5-9 

73-3 

0.3 

mixtures- 

Wt.%  NaOH 

found  in 

/  . 

Aqueous  layer 

Acetone 

layer 

0.5 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  HYDROXIDE  -  ETHANOL  -  WATER 

iPeyronel,  1  949a  I 


OH 


t° 

Upper 

Gms.  per  100 

Layer 

gms.  Sat.  Sol. 

- — . _ _ 

Lower  Layer 

Gms.  per  100  gms.  Sat.  Sol 

c2hsoh 

NaOH 

C2Hs0H 

NaOH 

17 

52.20 

23.28 

0 . 84 

39.54 

48.45 

18.  30 

2.77 

31.35 

33.50 

18.66 

7.  35 

26. 70 

23.90 

21 . 90 

(one 

layer) 

30 

56.13 

24.07 

0 . 76 

42.20 

56.08 

22.95 

0.74 

42.  65 

52.  80 

16.63 

2.34 

32.04 

42.80 

16.30 

8.17 

24.  73 

23.90 

19.56 

(one 

layer) 

60 

64.20 

22.  38 

— 

44-45 

65.18 

13.  69 

1.79 

34.82 

62. 50 

9.50 

5.22 

26.  44 

54- 10 

10.21 

9.95 

23-32 

90 

71 .20 

18.99 

- 

47-45 

70.50 

13-06 

- 

35-47 

71.40 

9.90 

2.  61 

31  •  70 

51.38 

10.50 

9.50 

23-50 

SODIUM  META 

PHOSPHATE  NaP03 

Melting  points  in  the  system  NaPO,  + 
Partridge,  Hicks,  and  Smith  (1941)  and 


NaitP20^  have 
by  Morey  and 


been  determined 
Ingerson  (1944) 


by 


SODIUM  DIHYDROGEN  HYPOPHOSPHITE  NaH2P02 

At  25°,  33.01  gms.  NaH2P02  dissolve  in  100  gms.  of  ethylene  glycol. 

At  250,  9.70  gms.  NaH2P02  dissolve  in  100  gms.  of  propylene  glycol. 

(Palit,  1947) 


TRISODIUM  PHOSPHATE  NagP04 


SOLUBILITY  OF  TRISODIUM  PHOSPHATE  IN  WATER 

(Kobe  and  Leipper,  1940) 

The  authors  review  th<=» 

a  basic  salt,  approximately  Na^O^i/sNaO^  (T^of^01'3  ^  P°iDt  °Ut  that 
utions  containing  3Na  0*P  0  3Th2  „  5N  °H  H20)  >  crystallizes  from  sol- 
well  with  those  of  Apfel  Mi  ^  J  ?aS?)“h,,?eJ*^inati0,1S  agree  fairlY 
those  of  Mulder  (I.C.T.  ),  who  found  ^h-  J  dl?fer  considerably  from 
Kobe  and  Leipper  used  a produc of *  ‘  at  each  temperature. 

12H20,  but  did  not  determine  analytical  composition  Na  PO  • 1/ 7Na0H* 

theoUbriUin  WaS  established.  The  res^Us^11  °f  ,the. saturating  phase  after 
theoretical  Na3P04.  results  were  calculated  in  terms  of  the 


Na 


NATRIUM 


PO 
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Data  of  Kobe  and  Leipper,  1940 


t° 

Gms.  Na  PO  per  100 
gms.  Sat.  Sol. 

t° 

Gms.  Na_.P0  per 
gms.  Sat.  Sol 

0 

4-  43 

60 

40.3 

20 

11.4S  (a) 

80 

61.5 

2S 

11.48 

100 

86.8 

25 

1 5 . 48  ( b ) 

105 

98.9  (b) 

40 

20.0 

(a)  Teeole,  1929 


(b)  Oboukhov  and  Mikhailova,  193S 


Several  points  in  the  system  Na^O  -  P„05  -  H20  at  25°  were  also  deter¬ 
mined,  and  the  results  disagree  with  those  of  D'Ans  and  Schreiner  (Vol. 
I ,  p.  1290) . 

EQUILIBRIUM  IN  THE  SYSTEM  TRISODIUM  PHOSPHATE  -  SODIUM  CARBONATE  -  WATER 

(Kobe  and  Leipper,  1 9 40  I 


Gms.  per  100  gms.  H  O 


Solid  Phase 


Gms.  per  100  gms.  H  O 


Solid  Phase 


Na3P04'i/7Na0H  Na2003 

Results  at  -2.48° 

5.5  T.S.P.  +Na2C03-ioH20  20.8 
Results  at  -2.100 
6.1 

Results  at  -1.210 


1 . 8 


0.0 


Na3?04 ' 1 / 7NaOH  Na2CD3 

Results  at  40 0 

T.S.P. 


Na2C03-ioH20 


15.1 

11.6 

11.1 

0 . 0 


4* 

2 

0.0 

T.S.P. 

41 . 8 

0.0 

36.6 

11.1 

Results 

at  o° 

31 .0 

23-5 

28.0 

31-2 

4. 

2 . 

58 

58 

0  .0 
6.43 

T.S.P. 

T.S.P. 

+  NaJD  -ioILO 

11.4 

0.0 

40 .0 
46.3 

0. 

0 

6.93 

Na 

CO  -ioH  (T 

63.8 

0.0 

*  J 

52.3 

20.0 

Results 

at  25° 

0.0 

45.1 

90.0 

0.0 

ii . 

.0. 

9. 

9 

.7 

■  30 

0  .0 

3-  60 
6.96 

T.S.P. 

II 

II 

II 

88.0 

67-1 

62.1 

39-0 

10.9 

17.4 

18.7 

27.7 

8. 

■  05 

13*0 

II 

23.0 

35-2 

7- 

5, 

,  01 

.  79 

19.4 
28.0  I 

\S.P.+Na  CO  -ioH20 

0.0 

44.8 

3 

.  44 

28.  5 

Na2 

CO  -ioH20 

*^ll 

T.S.P. 

=  Trisod 

0 

.0 

29.4 

0.0 

15.1  " 

35  *0 

43.1  T.S.P.  +Na2C0  -H20 

49.2  Na2C03 ’  H20 

Results  at  6o° 

T.S.P. 


s.r.  +Na2cu^  n2u 
Na2C03-fl20J 

II 

T.S.P. 

T.S.P.  +Na2C0  -H20 
Na,C0-'H  0J 

2tJ.p? 

T.S.P.  +Na  CO  -H20 
Na2003-H2° 

II 

II 

It 
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Na 


SODIUM  DIHYDROGEN  PHOSPHATE  NaH2P04 

SOLUBILITY  OF  SODIUM  DIHYDROGEN  PHOSPHATE  IN  WATER 

(Shpnnt,  1941) 

The  results  agree  with  those  of  previous  workers  (Vol.  I,  P-  1289-90) 


PO 


Gms.  NaH  P04  per 
T  100  gms.  Sat .  Sol. 


-2.0 

-2.7 

-3-5 

-4-9 

-6.3 

-7-5 

-8.7 

-9.9 


7-0 

10.0 

12.8 

17.8 
22.  0 
25.6 

28.8 
32.4 


Solid 

Phase 

Ice 


Ice  + NaH2P04’2H20 


Gms.  NaH,P04  per 
t0  100  gms.  Sat.  Sol. 

1.8  37-1 

4-4  38.1 

9.9  40.6 

15.6  43-2 

19.6  45-2 

23.4  47-3 

25-7  48.7 

28.6  50.1 


Solid 

Phase 


NaH2P04-2H20 


TRISODIUM  HYDROGEN  PYROPHOSPHATE  Na3HP207 


PO 


SOLUBILITY  IN  WATER 

(Hobb&rd,  1949) 


The  salt  was  prepared  by  adding  NaOH  to  a  suspension  of  Na2H2P20^  in 
water,  and  subsequent  recrystallization.  Solutions  of  the  salt  slowly 
hydrolyzed  and  the  results  are  listed  for  solutions  which  stood  between 
24  and  48  hours,  which  corresponds  to  about  0.1%  orthophosphate  produced 
in  the  solution. 


t° 

Gms.  Na3HP207  per 
100  gms  .Sat.  Sol. 

Solid 

t° 

Gms.  Na3HP207  per 
100  gms.  Sat.  Sol. 

Solid 

20.7 

14.15 

9 

32.9 

27.50 

9 

21.0 

1 4. 28 

9 

36.1 

32.  70 

9 

26.5 

20 .00 

9 

32.$ 

22.15 

1 

27.3 

20.25 

9 

36.1 

21.55 

1 

27.3 

20.30 

9 

42.2 

20.30 

1 

29.0 

22. 62 

9 

48.0 

19.20 

1 

32.2 

26. 50 

9 

49.5 

18.90 

1 

9  =  Na3HP207-9H20 

1  =  Na3HP20?-H20 

SODIUM  PHOSPHATE  (Poly)  (Na5P30lo)x  PO 

The  solubility  of  the  polymer  (Na-P301Q)x  where  x  is  2  or  more,  is 
32.5  gms.  per  100  gms.  saturated  solution  at  25°.  This  is  more  than 
twice  as  soluble  as  the  monomer.  (King,  1947). 


SODIUM  PERRHENATE  NaRe04 


ReO 


SOLUBILITY  IN  WATER 

(Smith  and  Long,  1948) 


Temperat  ure°: 

Gms.  NaRe04per  100  gms.  H20: 


0 

103.3 


30 

145-3 


50.3 

173.8 


Na 
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S  SODIUM  SULFIDE  Na2S 

SOLUBILITY  OF  SODIUM  SULFIDE  IN  WATER 

(Konoplk  and  Schutz,  1949) 

The  densities  of  unsaturated  solutions  were  also  determined.  These 
results  do  not  agree  well  with  those  of  previous  workers  (Vol.  I,  p.  1294, 
1295),  whose  results  are  also  in  poor  agreement  with  each  other. 

200  30°  40° 

Gms.  Na2S  per  100  gms.  Sat.  Sol.  :  16.57  19.80  23.25 

_  .  .0 

Density  1.1682  1.1972  1.2287 

The  system  Na  S  -  H2S  -  H20  was  studied  at  25°,  50°,  and  ioo°  by 
Sagaidachnyi ,  Vasilev,  and  Roskina,  1939. 


SO  SODIUM  SULFITE  NaoS0o 

SOLUBILITY  OF  SODIUM  SULFITE  IN  AMMONIUM  SULFITE  SOLUTIONS 

ISilberman  and  Ivanov,  1941) 


Results  at 

60  0 

Results  at 

85° 

Gms.  per 

100  gms. 

Gms .  pe  r 

100  gms. 

Sat . 

Sol. 

Solid  Phase  Sal’ 

Sol. 

» - v 

Solid  Phase 

Na2S03 

<nh4)2so3 

Na'2S03 

inh,)3so3 

12.20 

38.11 

Na  SO  5-52 

47.16 

Na_SO_ 

*\\  J 

11.06 

8.35 

41  -94 

45* 08  Na2 

^  5.25 

S04+INH4)2S03-H20  s’.  51 

49. 40 
54.67  Na 

2S03+(NH4)2S0 

so  SODIUM  SULFATE  Na2S04 

Correction  to  Volume  I,  P.  1256,  last  two  lines: 

onut  the  words  "...both  anhydrous  sodium  sulfate  and... 
The  author's  name  is  spelled  Takeuchi. 


SOLUBILITY  OF  SODIUM  SULFATE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Bddy  and  Menzies,  1940  ) 

[See  NOTE  page  6^7:  3 


Results  in  H20 


Gms.  Na_SO,,  per 

0  H  q  Solid  Phase 


2 

100  gms. 


0 

5 

10 


17-8 
23.  3 
29.9 


Na2S04-7H20  (m) 


Gms.  Na,SO  per 

2  4„  „  Solid  Phase 

100  gms.  HU 


15 

20 

23.7 


37.2 

45-2 

52.4 


Na,SO  -7H,0  (m) 
2  4  „  2 

"+Na2S04 
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Data  of  Eddy  and  Menzies,  1940  (Con.) 
Results  in  D20 


t° 

Gms. 

100 

Na2SO„ 

gms. 

per 

d2o 

Solid  Phase 

t° 

Gms . 
100 

Na2S04 

gms. 

pPQr  Solid  Phase 

0 

12.7 

Na 

2S04-7D2° 

(m) 

25 

21 . 1 

Na_S0  -ioD  0 

■c 

17.4 

(m) 

30 

30.9 

J 

10 

22.6 

It 

(m) 

34-2 

44-0 

15 

28.6 

fl 

(m) 

25 

46.7 

Na2SO  (m) 

20 

35-2 

fl 

(m) 

40 

42.9 

A 

25 

42.9 

II 

(m) 

60 

39-8 

A 

26.  7 

46.0 

Na  SO 

•7DO  (m)  +Na_SO 

80 

38.0 

A 

0 

3-41 

4i 

Na2SO^'ioD 

20 

100 

37-3 

A 

5 

4-47 

II 

120 

37.0 

A 

10 

6.53 

II 

140 

37.3 

A 

15 

9.83 

II 

l60 

37-4 

A 

20 

14.3 

II 

l8o 

37.7 

A 

(m)  =  Metastable 


SOLUBILITY  OF  SODIUM  SULFATE  IN  WATER  ABOVE  ioo° 

(Benrath,  19  41  ) 


Qns.  NaJ£>4  per  100 

Gms.  Na  S04 

t° 

gms.  "Sat.  Sol. 

t° 

gms .  sat , 

262 

28-.  2 

299 

15 

275 

25 

308 

10 

289 

20 

319 

5 

SOLUBILITY  OF  SODIUM  SULFATE  IN  SODIUM  HYDROXIDE  SOLUTIONS  AT  50° 

(Imkooa,  1949) 


Gms.  Na2S04  per  100  gms.  Sat.  Sol. 
Gms.  NaOH  per  100  gms.  Sat.  Sol. 


15.98  5.95  0.55 

8.73  18.65  34-34 


SOLUBILITY  OF  SODIUM  SULFATE  IN  SODIUM  HYDROXIDE  SOLUTIONS  AT  100° 

(Green  and  Frattali,  194«) 


Gms.  per  100  gms. 
- - ^ — 

Sat.  Sol. 

Ons.  per  100  gms. 

Sat.  Sol. 

Ons.  per  100  gms. 

Sat. 

N*2S04 

NaOH 

Na2S04 

NaOH 

Na2S04 

NaOH' 

30.0 

22.9 

16.2 

12.7 

0 .0 

4.0 

8.6 

12.1 

9.5 

6.8 

4-  7 

15.4 

18.4 

22.9 

2.9 

2.1 

1.7 

27.4 

31.6 

35-2 

Na 
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SO 


SOLUBILITY  OF  SODIUM  SULFATE  IN  AQUEOUS  AMMONIA  SOLUTIONS 

(Guyer,  Bieler  and  Orelll,  1940) 

The  data  were  read  from  curves  drawn  by  the  authors.  The  results  are 
in  gms.  Na2S04  oer  100  gms .  solvent. 


t° 

%  NH3  in  solvent 

10 

20 

40 

60 

80 

-30 

— 

1  •  4 

0 . 8 

0.8 

0.7 

-10 

1 . 2 

0.8 

0.6 

0.6 

0.5 

0 

1.9 

1  .2 

1 . 1 

1 .1 

0.7 

23 

10 

3-0 

1.3 

1.3 

0.9 

The  solubility  of  sodium  sulfate  in  aqueous  ammonia  solutions  was  de¬ 
termined  by  Belopolskii  and  Aleksandorv  at  5°>  15°>  and  250  (i93i>>  at 
o°  (1932)  and  the  data  at  all  four  temperatures  is  given  in  (i943>- 

SOLUBILITY  OF  SODIUM  SULFATE  IN  AMMONIUM  CARBONATE  SOLUTIONS  AT  32.5° 

(Belopolski  and  Urussov,  1986) 


Gms.  per  too  gms. 
Sat.  Sol. 


Na2S04 


Solid 

Phase 


(NH4)2C03 


(NH4)2S04 


33.  62 

0.0 

- 

32.64 

1 .81 

“ 

31.70 

3-52 

~~ 

30.53 

5-19 

~ 

29.80 

7.15 

— 

28.OO 

10.44 

s 

s 

s 

s 

s 

s 


Gms. 

per  100 
Sat.  Sol 

gms. 

Na2S04 

inh4)2co 

3  (NH4)2SO 

25-90 

14. 80 

- 

24.57 

18.54 

— 

24.16 

19.21 

0.10 

23.26 

19-94 

1.13 

22.60 

21 .25 

1 .03 

21 . 41 

•  23. 80 

1-45 

S  =  Na2S04  c  =  NaHC03 


EQUILIBRIUM 


IN  THE  SYSTEM  SODIUM  OXIDE  -  SULFUR  TRIOXIDE 
VANADIUM  PENTOXIDE  -  WATER  AT  250 

(Makarov  and  Re  pa,  19  40) 


Gms.  per  100  gms. 
Sat.  Sol. 


Na20 

v2o5 

S°3 

17.04 

3-35 

5-95 

12. 66 

3.02 

11 .50 

12.89 

4-34 

10.00 

1 1 . 41 

2.  42 

7.20 

14.51 

5.80 

10.20 

O 

:* 

O 

<— < 

1.03 

5.04 

15.19 

5-09 

7 . 62 

14.00 

1.16 

2.80 

12.60 

7.43 

9.  30 

15-15 

14-01 

7.90 

14-93 

17-04 

6.44 

9.44 

3-41 

11.25 

8.16 

1. 31 

9.83 

9.24 

3-57 

10.84 

Solid 

Phase 


F 

G 

G 

G  +  M 
G  +  M  +  F 
M  +  F 
M  +  F 
M  +  F  +  N 
M  +  N 
M  +  N 
M  +  N 
M  +  G 
M  +  G 
M 


Gms.  per  100  gms. 
Sat.  Sol. 


Na20 

V205 

S°3 

7.40 

2.00 

11.44 

8.87 

2.93 

9-65 

13-88 

13-75 

10.00 

9.21 

3.38 

14.96 

9.81 

3.58 

15.01 

6.75 

2.1S 

11.20 

14.25 

17.00 

6.60 

18.30 

O 

00 

r~i 

<N 

6.72 

4.02 

11.12 

0.80 

2.76 

8.46 

58.00 

0.02 

4.42 

55.00 

2.19 

4.01 

53.40 

2.87 

8.78 

50.00 

2.  78 

2.20 

34.  20 

Solid 

Phase 


S 

S 

S,C 

C 

C 

C 


Solid 

Phase 


M 

M 

M 

M  +  G 
G  +T  +  E 
M  +  S 
M 
M 

M  +  K  +  S 
S  +  I  +E 
S  +  I 
E  +  I 
S  +  P  +  E 
P  +  Q  +  E 
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Data  of  Makarov  and  Repa,  1940  (Con.) 


Gms.  per  100  gms. 


Na20 

V2°5 

2.50 

1.41 

8.20 

3-92 

12. 61 

8.18 

7-36 

4.  20 

6.98 

3-00 

10.  71 

21 . 90 

9.68 

18.40 

10.5S 

15-43 

4. 62 

1 1. 38 

4.66 

11.15 

2.80 

5-35 

8.89 

11.95 

2.  49 

2.42 

S  =  v2o 

T  =  V20s 

•3h2o 

K  =  Na2V6°i6‘29H20 
E  =  NaHS04 
C  =  Na8V209-3oH20 


Sat .  Sol 

Solid 

Phase 

S°3 

25-36 

Q  +T  +  E 

19-74 

E 

20.46 

T  +  E  +Q 

17.48 

T  +  E 

20.05 

II 

3-50 

C 

3.02 

C 

3-92 

C  +  M 

0.24 

C  +  S 

0 . 40 

II 

1 .00 

M  +  S 

6.56 

II 

3-55 

T 

Gms.  per  100  gms. 


✓ - 

- 

Na20 

V2°5 

1.25 

1.31 

18.  41 

7.62 

16.17 

1 .30 

14.12 

16.15 

12.46 

0.85 

15.60 

4.63 

14-60 

1 .90 

19.98 

1 . 42 

26.50 

1 .85 

10.00 

6 . 42 

11.98 

11.20 

18.70 

13-75 

9-54 

17.00 

Sat.  Sol. 

Solid 

S03 

Phase 

3-27 

T 

6.40 

N 

Trace 

F  +  C 

5-25 

N  +  M 

1 . 70 

3-73 

N  +  F  +  C 

0.19 

C  +  F 

Trace 

II 

II 

C  +  F  +D 

2.60 

N  +  C 

3-60 

II 

3-50 

II 

1 .23 

M  +  K 

P  =  V2°5'H2° 

N  =  Na  V04-ioH20 
F  =  Na2S04 
I  =  NaH3(S04)2-H20 


Q  =  V205-2H20 
M  =  Na4V207-i8H20 
G  =  Na2S04-ioH20 
D  =  Na20-3H20 


SO 


SOLUBILITY  OF  SODIUM  SULFATE  IN  ETHYLENE  GLYOOL  SOLUTIONS 

(Vener  and  Thompson,  19491 


Only  one  liquid  phase  was  found  in  the  system.  The  results  are  in  gms. 
of  Na2S04  per  100  gms.  saturated  solution,  and  the  density  is  listed  in 
each  case.  The  authors  plotted  their  data  and  read  the  results  from  the 
smooth  curves.  In  the  original,  results  are  given  for  50  intervals. 


Solvents: 


Gms.  C2H4 (OH ) 

No. 

Density  at 

250  per  100  gms. 

Solvent 

8 

1 .0072 

8.0 

12 

1.0122 

11.9 

16 

1 .0173 

15-7 

25 

1 .0292 

24.4 

32 

1.0385 

31.4 

40 

1.0493 

39.9 

Gms.  C2H4(OH 

No. 

Density  at 

25°  per  100  gms. 

Solvent 

45 

1 .0564 

45-  5 

60 

1.0739 

60.6 

70 

1 . 0846 

69.8 

80 

1-0935 

78.8 

90 

1.1034 

90.3 

99 

1.1096 

99-2 

Na 
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Data  of  Vener  and  Thompson,  1949  (Con.) 


SO 


Solvent 


t° 

8 

12 

_ /s - 

16 

25 

32 

40 

25 

19.36 

1.1918 

18.37 

1.1858 

17.46 

1.1807 

15.82 

1 .1748 

13-28 

1.1589 

9.036 

I.I289 

30 

27. 7o 

1 .2780 

25.69 

1 . 2604 

23.02 

1-2357 

17.13 

1.1855 

13.05 

1.1538 

8.947 

1 .1256 

40 

27.24 

1.2673 

24-  76 

1 .2447 

22.19 

1 . 2219 

16.59 

1.1744 

12.67 

1.1445 

8.820 

I.II89 

50 

26.45 

1 . 2520 

24.08 

1 .2311 

21.56 

1 . 2093 

16.15 

1 . 1 642 

12.37 

1.1353 

8.707 

1.1119 

60 

25.79 

1 .2390 

23-53 

1 . 21 85 

21 .06 
1.1975 

15.83 

1 .1546 

12.15 

1 .1270 

8. 610 
1.1049 

70 

25.27 

1 .2264 

23.08 

1 .2066 

20.64 

1 .1864 

15.57 

1.1453 

12.02 

I.H84 

8.530 

1 .0966 

80 

24.88 

1 .2141 

22.74 

1.1955 

20.32 

1.1753 

15-  36 
1.1355 

1  1.90 
1.1095 

8.461 

1.0877 

90 

24>  60 

1 .2033 

22.45 

1 .1847 

20.09 

1.1651 

15-19 

1 .1258 

11.79 

1 .1012 

8.399 

1 .0798 

100 

24-45 

1.1953 

22.21 

1.1759 

19.91 

1.1556 

15-03 

1.1172 

11.67 

1 .0942 

8.340 

1 .0724 

Solvent 


t° 

45 

60 

70 

75 

90 

99 

25 

6.924 

3.263 

1 . 922 

1.143 

0.773 

0.540 

1 . 1 1 46 

1 .1171 

1 .1021 

1.1014 

1 .1035 

1 .1113 

30 

6.865 

3.256 

1.910 

1.133 

0.  734 

0.514 

1.1135 

1 .0985 

1 .0981 

1.0999 

1.1071 

1 .1113 

40 

6.770 

1 . 1068 

3-242 

1 . 0922 

1.885 

1 . 0911 

1.111 

1.0927 

0 . 668 
1.0994 

0.458 

1 . 1052 

50 

6.  708 

1 .1003 

3-219 

1.0857 

1 . 862 
1.0844 

1.085 

1 .0856 

O.608 

1 .0916 

0. 402 
1.0995 

60 

6.670 

1 .0932 

3-194 

1.0786 

1 . 841 

1 .0771 

1.059 

1 .0785 

0.550 

1 .0839 

0.351 

1  .0927 

70 

6.637 

1.0850 

3-174 

1.0707 

1 . 821 
1.0695 

1 .032 

1 .0718 

O.508 

1 .0769 

0.309 

1.0852 

80 

6.606 

3-155 

1.799 

1.005 

0. 481 

0.276 

1.0764 

1 .0621 

1 .0614 

90 

6.579 

1 . 0686 

3-139 

1.0542 

1.779 

1.0530 

0.977 

0.457 

0.  249 

100 

6.549 

3-120 

1.4755 

0.950 

0.438 

0.230 

1 . 0609 

l .0464 

1.0444 
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Na 


Additional  Determinations  Above  ioo° 


Solvent  —  10.5  Wt.  %  Glycol 


104.5° 

B.P. 

104.3° 

22.91 

103-5° 

22.92 

99.8° 

22.95 

Solvent  =  1^*1 

Wt.  %  Glyt 

104.9° 

B.P. 

104-5° 

18. 46 

102.9  ° 

18.46 

96.4° 

18.52 

Solvent  =  24.2  Vt.  %  Glycol 

105. i°  B.P. 

104.8°  15.19 

103-9°  15-19 

9q.7°  15.23 

Solvent  =  36.2  Wt.  %  Glycol 


106.0  ° 

B.P. 

105.8° 

9.839 

104-4° 

9-836 

101.8° 

9.859 

Solvent  =  41.0  Wt.  %  Glycol 

107. i°  B.P. 

106.7°  7.915 

105.6°  7.910 

100.0°  7.914 

Solvent  =  45-5  Vt.  Glycol 

108.3°  B.P. 

108. o°  6.624 

106.6°  6.611 

100.4°  6.644 

Solvent  =  48.6  Wt.  %  Glycol 

108.9°  B.P. 

108.8°  5.528 

106.3°  5-530 

98.8°  5-554 

Solvent  =60.1  Wt.  %  Glycol 

111.3  °  B.P. 

110.9°  3.188 

108.9°  3-183 

100.0°  3-201 

B.P.  =  Boiling  Point 


Solvent  -  67.5  Vt.  %  Glycol 

114.4°  B.P. 

113.9°  1-975 

109. 8o  1.997 

98.8°  2.034 

Solvent  =  75-5  Vt.  %  Glycol 


119.7° 

B.P. 

119.2° 

1 .104 

112.7° 

1.132 

100.0° 

1.190 

Solvent  =  80.0  Wt.  %  Glycol 

124.3° 

B.P. 

123.5° 

0.795 

117.3° 

0.791 

0 

99.3 

0. 860 

Solvent  =90.0 

Wt.%  Glycol 

136.3  ° 

B.P. 

135.1 ° 

0 . 421 

122. 7  ° 

0. 414 

100  .0  ° 

.454 

The  effect  of  the  addition  of  sodium  sulfate  (0.004  t0  0.008  molar)  on 
the  mutual  solubility  of  n-butyl  alcohol  and  water  is  reported  by  Reber, 
McNabb,  and  Lucasse,  1942. 


Melting  points  in  the  system  Na2S04  -  PbS04  are  given  by  Perrier,  1940. 

Sodium  sulfate  forms  a  discontinuous  series  cf  solid  solutions  with 
sodium  selenate  at  20°.  (Collet,  1949) 


SODIUM  HYPOSULFITE  Na2S204 

At  25°  1.34  gms.  Na2S204  dissolve  in  100  gms.  of  ethylene  glycol. 

At  25°  0.37  gms.  Na.SJ),.  dissolve  in  100  gms.  of  propylene  glycol. 

4  (Palit,  1947) 


SODIUM  THIOSULFATE  Na0S„CL  30 

2  2  3 

SOLUBILITY  OF  SODIUM  THIOSULFATE  IN  WATER  ABOVE  100 0 

(Benr&th,  19  42) 


t° 

Gms.  Na2S203  per 
100  gms.  Sat:  Sol. 

t° 

Gms.  Na2S203  per 
100  gms  .  Sat .  Sol . 

t° 

Gms.  Na2S203 
100  gms .  Sat: 

per 

Sol. 

111 

71.4 

136 

73-4 

171 

77-  7 

125 

72.4 

148 

74-6 

179 

79.1 

130 

72.8 

159 

76.3 
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Data  for  the  conductivity  and  temperature  coefficient  of  viscosity  in  the 
system  Na2S20  -H20  in  solutions  containing  up  to  77%  Na,So0,  is  given  by 
Bak,  1939.  2  2  3 


SODIUM  SULFAMATE  NaSCLNH. 


SON 


SOLUBILITY  OF  SODIUM  SULFAMATE  IN  WATER 


(Lading  and  Van  der  Meulen,  19  47) 


Gms.  NaS03NH2 

Gms.  Na903NH2 

t° 

per  ioo 

Solid  Phase 

t° 

per  100 

gms.  H20 

gms.  H20 

0 

79-9 

NaSO^NH  *  H  O 

38. 

3  165.2 

20 

113.0 

0  tfz  Z 

40 

168.6 

25 

123.8(1 ) 

II 

45 

175.1 

25 

106(2) 

II 

50 

182.2 

30 

135.9 

II 

55 

191  •  3 

35 

151.4 

II 

l ) 

Ricci  and  Sel: 

Lkson,  1947 

(2) 

Cupery,  1938 

Solid  Phase 


NaSO.NH  •  H  O  +  Na&LNIL 
3  2 NaSO.NH. 3 

ii  J  z 


II 


Melting  points  in  the  system  sodium  sulfamate  -  sodium  nitrate  are  given 
by  Laning  and  Van  der  Muelen,  1948. 


SODIUM  SILICATE  Na2Si03  SiO 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXIDE  -  SILICA  -  WATER 

There  is  some  agreement  among  the  results  of  Harmen  (Vol.  I,  p.  1324), 
Sprauer  and  Pearce  (1940),  and  Lange  and  von  Stackelberg  (1948). 
three  investigations  showed  the  presence  of  an(^  Na2SiO^  6H^0, 

but  the  solubilities  and  fields  of  stability  of  these  and  other  compounds 
differ  in  each  set  of  results. 

EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXIDE  -  SILICA  -  WATER  AT  250 

(Sprauer  and  Pearce,  1940) 


Gms.  per  100  gms.  Sat.  Sol. 


Na20 

Si02 

9.65 

10.1 

8.69 

2.93 

17.8 

1 .46 

21 .06 

2.03 

21.03 

1 . 98 

20.6 

2.18 

21 .8 

1.97 

22.  9 

1 . 98 

24*2 

2.04 

25.  7 

1.83 

25-9 

1 . 87 

27.2 

i.55 

27-8 

1 . 23 

28.9 

o.75 

33-0 

•34 

36.7 

•30 

Solid  Phase 
Na20-Si02-pH20 

^  II 

II 

Na,0-Si0  -pH  0  +  Na20‘ Si02' 6H20 
Na.0-Si02-6H20 

Z  II 

II 
II 

Na.O’SiO  '6H  0  +  3Na20-2Si02-nH20 

Z  Z  *  „ 

3Na20-2Si02-uH20 

II 

II 
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EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXIDE  -  SILICA  WATER 

it....  *«-■  — ■-  st.rkelbere.  1»<8I 


Gms.  per  100  guns.  Sat.  Sol. 
Na20  Si02 


Solid  Phase 


Results  at  o° 


Gms.  per  loogms.  Sat.  Sol. 
Na20  Si02 


Solid  Phase 


Results  at  i4°(Con.) 


10.4 

13.0 

0.27 

.21 

Na2Si03‘ 

It 

II 

9h20 

25.9 

26.9 
28.0 

1.34 

1 . 27 

0.79 

Na6Si20,- 

It 

It 

hH20 

14.  7 
17-9 
19-6 

21 .8 

•  34 

•  40 
.48 

.  40 

II 

II 

II 

28.8 

29.7 

30.5 

•  45 

•  43 

•  29 

II 

II 

II 

II 

22. 3 

•  45 

II 

30.9 

.21 

II 

24.8 

23.9 

.84 
•  74 

II 

Na2Si03‘ 

6H20 

34-7 

34-8 

.  20 
.l6 

24-2 

.81 

II 

Results 

at  250 

Results  at 

14° 

12.7 

1 . 82 

N.2Si03- 

9H20 

10.9 

0.33 

Na2Si03 

9h2o 

18.2 

1 . 42 

II 

II 

11.8 

•34 

II 

19-5 

1-45 

It 

12-9 

•56 

II 

19-7 

1  •  33 

II 

19-3 

.  60 

II 

21.1 

1.50 

II 

21 .0 

•  65 

II 

22. 2 

1.47 

|| 

21.5 

•  95 

II 

22.9 

1 . 64 

|| 

22.2 

1 . 08 

II 

24*9 

1.88 

%  II 

23.7 

1.25 

Na2Si03 

•6H20 

26.5 

2.14 

|| 

25.4 

25.8 

1.41 

1.14 

II 

II 

27-9 
28. 8 

2.  59 
2.49 

Na2Si03 

•6R20 

26.0 

1 . 46 

II 

30.3 

2.50 

II 

•5H20 

26.3 

1.18 

II 

23-3 

1-59 

Na2Si03 

26.3 

1 . 21 

II 

24. 6 

1-51 

II 

18.9 

0.94 

Na2Si03 

•sh2o 

26.2 

1-39 

II 

II 

20.2 

•  91 

II 

27.  3 

1-54 

20.9 

1 .08 

II 

32.4 

2.43 

II 

iiH20 

26.1 

l .  08 

II 

27.8 

0.76 

Na6Si20  • 

27.4 

1.17 

II 

29.2 

•  47 

II 

35-7 

•47 

II 

SiO 


Equilibrium  data  for  the  system  Na20  -  Si02  -  fl20  at  250°,  300°,  and  350° 
are  presented  by  Tuttle  and  Friedman.  The  system  posesses  a  liquid  im- 
miscibility  gap  with  a  lower  consolute  temperature  between  250°  and  300°. 


Melting  points  in  the  system  Na2Si03  -  PbSi03  -  Si02  have  been  determined 
by  Krakau,  Mukhin,  and  Heinrich  (1937!. 


Na 
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VO  SODIUM  VANADATE 


EQUILIBRIUM  IN  THE  SYSTEM  SODIUM  OXIDE  -  VANADIUM  PENTOXIDE  -  WATER 

(Makarov  and  Repa,  1940) 


Results  at  as' 


Gms.  per  100 


Results  at  750 
Gms.  per  100 


gms.  Sat.  Sol. 

Solid  Phase 

gms.  Sat.  Sol. 

'Na20 

v2os 

Na20 

V2°5 

0.0 

0.04 

v2o5-3H2o 

0.0 

0.09 

2. 94 

8.28 

V205 

4.58 

20.12 

5.56 

21 .87 

^11  3 

6.98 

31-80 

5.08 

22.00 

II 

7.29 

33.32 

6.58 

23.06 

V2°5*Na2V6°l6'2oH20 

8. 82 

19.50 

7.36 

19*06 

Na2V6°i6'20^2° 

12.  74 

23.76 

8.27 

20.49 

1! 

13.20 

25.30 

8.94 

21 .33 

Na0V$,  ^  2oH,0  +Na,y207l  811,0  17.95 

30.05 

10 .02 

21 . 40 

Na4V2CT7-i8H20 

22. 70 

34.00 

12. 87 

21.09 

II 

20.06 

27.98 

14.05 

13.80 

13-  60 

13*09 

14- 52 
16.18 

9.98 
7*95 
8. 48 
12.17 
20.21 
27-44 
41 .04 
11.78 
12.84 
13-69 
14*  58 
28.ll 
17*00 


23*33 

20.04  " 

16.72  Na  V  0 •  1 8H  0  +  Na  VO  •  1  oH  0 

1S.»  4  Va,vo2,uony 

12  30  °  T|1 

10.58  Na,,VO  •  1  oH  0  +  NaoV •  3oH20 

8.79  3Na8V209-3oH2t) 


3*76 
2.21 
1.32 
1 .81 

2.24 
0.0 

15*38 
7*73 
7*37 
5*09 
2.  34 

1 . 24 


NaoV.0-26H20 

o^20'3H2° 
Na-O1 3“2U 
Na2VO4-ioH20 


20.29 

18.18 

17*93 

16.15 
16.13 
18.38 
20.69 
21 .48 
19*57 
22. 27 
26.02 
39*50 
31-56 


Na,VO  -ioH  0  +  Naa0-3H20 

3  NagV2°9 ' 26H20 


22. 12 
22. 60 
17*19 
15*85 
17*94 
7*05 
7 
6 

6.00 
4*14 
2.48 
4 
2 


Solid  Phase 


V^5 


Vy  W, 

II 

II 

II 

II 


Na 


4V2°7 

4  Na  VO 

0„  4- 

II 
ll 
11 


Na3V04 


31  Na_V04  +NagV20Q-i2H20 

40  NagV20g-i2H20 


'  2^9 

II 
II 

II 


00  Na8V20  -i2H20  +  Na20-H20 
44  ”a20’  H20 


^a20 


Cl  NEODYMIUM  CHLORIDE  NdCl3‘6H20 

SOLUBILITY  OF  NEODYMIUM  CHLORIDE  IN  WATER 

(  Friend  a  nd  Hall,  19  40  ) 

The  results  agree  with  those  of  previous  authors  (Vol. 
The  solid  phase  is  NdCl3-6H20  throughout. 

Gms.  NdCl,  per  100 
t 0  gms .  Sat .  Sol . 


I,  P*  1330) 


Gms.  NdCl.3  per  100 
gms.  Sat.  Sol. 


0 

10 

15*4 

26.2 

33*0 

45.8 


49.19 
49*33 
49*34 
40 . 61 
50.69 
51 .88 


54.8 

55*4 

59.0 

64.0 

68.0 

72.0 


52.51 

52.90 

53*33 

53.88 

54*39 

54.6i 


Gms. 

gms 


80.0 

87.0 

91*7 

93*5 

97*6 

98.3 


NdClo  per  100 
.  Sat.  Sol. 

56.04 

56.75 

57*19 

57*41 

58.29 

58.15 
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neodymium 


Nd 


NEODYMIUM  NITRATE  Nd(N03)3 

DISTRIBUTION  OF  NEODYMIUM  NITRATE  BETWEEN  WATER  AND  n-HEXYl  ALCOHOL  AT  250 

(Templeton,  19  49  ) 


per  100  gms.  Sat.  Sol. 


per  100  gms.  Sat.  Sol. 


Gms.  Nd203 

Aqueous  Phase 

30.45 
29.80 
20.23 
28.  80 
27.7 


Alcohol  Phase 

5-59 
5.10 
4.32 
3-  78 
2.  64 


Gms .  Nd203 

Aqueous  Phase 

25-2 

23.0 

22. 3 

21.25 

19.8 

18.2 


Alcohol  Phase 

1.16 

0.60 

•  52 
•35 

.25 

•  15 


10  ml.  of  a  saturated  solution  of  neodymium  nitrate  in  ether  at  20 5 
contain  267  mg.  Nd203>  (Wells,  1930)- 

The  distribution  coefficient  of  a  mixture  of  rare  earth  nitrates  con¬ 
taining  12.5%  neodymium  nitrate  between  methyl  n-hexyl  ketone  and  water 
at  room  temperature  was  found  to  be  less  than  0.0012,  with  33.0%  of  an¬ 
hydrous  salt  in  the  aqueous  phase.  (Rothchild',  Templeton,  and  Hall, 
1948) • 


NEODYMIUM  TUNGSTATE  Nd2 ( WO^) 3 

SOLUBILITY  IN  WATER 

(Vickery,  1949) 


Unignited 


Ignited 


200  0.021  gms./ioo  ml.  0.003  gms. /100ml. 
ioo°  .027  "  .003  " 


WO 


NICKEL  AMINO  ACID  SALTS  CH 


SOLUBILITY  IN  WATER  AND  METHANOL  AT  24.5° 

(Lang,  1989) 


Gms.  Salt  per  100 

Amino  Acid 

Salt  Formula 

gms. 

Sat.  Sol. 

In  Water 

In  Methanol 

Glycine 

Ni(C2H40,N),-2Ho0 

2.74 

0.009 

d ,  1  Alanine 

Ni(C^0oN)o-2Ho0 

0.91 

.  020 

d,  1  Amino  Butyric 

Ni(CqH8°,N>,-2H?0 

2.23 

.027 

1  ( +)  -  Valine 

Ni(C5Hio°2N>2 

0.  39 

7-90 

d,  1  -  Leucine 

Ni(C6H12°2N,2-2H20 

0.030 

0.043 

d ,  1  -  Isoleucine 

AN>„-2H  0 

0.095 

3-36 

1  (-)  -  Proline 

Ni(C5fl8°2N,2-2H2° 

19.07 

15.02 

d ,  1  -Glutamic 

d,  1-Serine 

0  •  0 1 1 

d,  1 -Asparaginine 

.  01  4 

•  225 

Ni  NICKEL  492 

CH  NICKEL  p-  PHENOL  SULFONATE  p  -  Ni[C6H4(0H) S03]2- 8H20 


SOLUBILITY  IN  WATER 

(Guerreschl,  1  9491 


t° 

Gib.  Ni[C^4(0H)3D-)2 
per  100  gms.  Sat. Sol. 

t° 

Gms.  Ni[C6H4(0H)S03]2 
per  100  gms.  Sat. Sol. 

15.0 

20.99 

34-7 

29.07 

18.7 

22.36 

39.8 

31-33 

20.0 

22.79 

46.2 

34-21 

23.0 

24.00 

50.2 

35.89 

24.8 

24.80 

54-8 

37.84 

25.6 

25.21 

60.6 

40.31 

30.0 

27.04 

65.7 

42.41 

CO  NICKEL  CARBONATE  Ni(X>3 

SOLUBILITY  OF  NICKEL  CARBONATE  IN  WATER 

(SmuroT,  1988) 


The  total  pressure  of  C02  +  H20  was  one  atmosphere. 


Partial  Gras-  Ni  per  too  gms.  Sat.  Sol. 


Pressure  C02 
in  atm. 

/• 

5° 

i5° 

40° 

50° 

80° 

0.0005  1 

.005 
.05 

.10 

0.0168 

.0394 

.0924 

.1194 

0.0136 

.0319 

.0748 

.0963 

0 . 0061 
.0142 

•0333 

.0431 

0.0037 

.0087 

.0204 

.0264 

0.0007 

.0016 

.0037 

.0048 

Cl  NICKEL  CHLORIDE 

NiCl2 

Data  for  the 

system 

NiCl2  -  NH4C1 

-  H20  are 

given  by  Kurnakov,  Lushnar, 

and  Kuznetsov,  1937- 


SOLUBILITY  OF  NICKEL  CHLORIDE  IN  ORGANIC  SOLVENTS  AT  25° 

(Garwin  and  Hixson,  19  491 


Gms .  N  iCl2 

Solvent  per  100  gms. 

Sat . Sol . 


Solvent 


Gms.  NiCl2 
per  100  gms. 
Sat. Sol. 


n  -  Butanol 
n  -  Amyl  alcohol 
n  -  Hexanol 

2  -  Ethyl  -  l  -  butanol 
2  -  Ethyl  -  l  -  hexanol 
Capryl  -  2  -  octanol: 

a)  Commercial 

b)  Ketone  free 
Methyl  ethyl  ketone 
Methyl  n  -  propyl  ketone 
Methyl  isobutyl  ketone 
Aceto  phenone 


6.1 
7.25 
6.4 
1 .49 

0.74 

.16 

.26 

.01 

.01 

.01 

.05 


Ethyl  acetate 

Iso  propyl  acetate 

1 3 -  methyl  butyric  acid 

Benzaldehyde 

Furfural 

n  -  Heptane 

Benzene 

Nitromethane 

Nitrobenzene 

Ethylene  dichloride 

Chlorobenzene 

Isopropyl  ether 


0.02 
.03 
.42 
•  13 

.13 

.07 

.03 

.00 

.02 

.04 

.03 

.00 
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NICKEL 


Ni 


DISTRIBUTION  OF 


NICKEL  CHLORIDE  BETWEEN  CAPRYL  ALCOHOL  AND  WATER  AT  25° 

(Garwin  and  Hixson,  1949) 


Aqueous  phase  Wt.  %  NiCl2  :  38.3  36.1  34-4  32.9  29.2 

Alcohol  phase  Wt.  %  NiCl2  :  0.0716  0.0446  0.0302  0.0244  0.009 

Results  are  also  given  for  mixtures  of  NiCl2  +  CoCl2. 

DISTRIBUTION  OF  NICKEL  CHLORIDE  BETWEEN  CAPRYL  ALCOHOL  AND  WATER 
UlbiK  AT  25°  IN  THE  PRESENCE  OF  HYDROCHLORIC  ACID 

(Garwin  and  Hixson,  1949a) 

In  each  experiment  the  aqueous  phase  contained  13-16%  by  wt.  NiCl2. 
Results  are  also  given  for  the  distributions  in  the  presence  of  Cad2 


and  CoCl2. 


Wt.  %  Total  Cl  in 

KNi 

KHC1 

Wt.  %  Total  Cl  in 

K  Ni 

KflCl 

Aqueous  Phase 

(alc./aq. ) 

(alc./aq. ) 

Aqueous  Phase 

(alc./aq. ) 

(alc./aq. 

oo 

rH 

fH 

0.71  x io"3 

0.220 

20.7 

3. 24  x 10-3 

0.S12 

13-4 

1.02  " 

•  309 

22.  3 

3-51 

.508 

16.0 

l .  6o  " 

•  374 

24-  3 

6.46  " 

.511 

17-9 

2.03  " 

•  470 

25.8 

6.84  " 

•  543 

19.2 

2.70  " 

.482 

26.6 

7.95  " 

•538 

One  part  of  nickel  chloride  dissolves  in  16,000  parts  of  acetone  at 
350,  while  cobalt  chloride  is  very  soluble  in  this  solvent.  (Tillu,  1943> 

100  cc.  of  a  mixture  of  equal  volumes  of  diethyl  ether  and  water,  sat¬ 
urated  with  HC1  at  o°  will  dissolve  0.0029  gras.  NiCl2.  (Fischer  and 
Seidel,  1941). 


NICKEL  OXIDE  NiO  0 

Data  for  the  system  NiO  -  ZnO  is  given  by  Rigamonti,  1946. 


NICKEL  HYDROXIDE  Ni (OH) 2 

The  solubility  product  is  given  as  2.1  xio'17  by  Britton  (1935),  1.6  x 
io^J  by  Wijs  (1925),  6.5  X10-18  by  Gayer  and  Garrett  (1949),  and  6.2  x 
10  1  (Thermodynamic)  by  Nasanen  (1943).  The  solubility  in  moles  per 
liter  is  ixio“4  (Almkvist,  1918)  and(Gayer  and  Garrett,  1949),  9.3x10“^ 
(Oka,  1940). 

SOLUBILITY  OF  NICKEL  HYDROXIDE  IN  SOLUTIONS  OF  ACID  AND  BASE  AT  2s0 

(Gayer  and  Garrett,  1949) 


Moles  per  1000  gms.  H20  Moles  per  1000  gms.  H20 


'NaOR 

Ni (OH) 2 

*  HC1 

Ni ( OH ) 2 

HC1 

N i ( OH ) 2 

1.60  x io_3 

1  x io_7 

0.0000 

0.00010 

0.0308 

0.0160 

1 .00  x 10  2 

4  x  10  7 

.0025 

•  0013 

•0447 

.0230 

1 .00  x 10  1 

2  X  10  6 

6  x  io~6 

.0056 

.0029 

•0523 

.0271 

1 . 00 

8.00 

10.00 

15.00 

.0100 

.0053 

.0811 

.0413 

7  x  10  0 

4  x  10-6 

5  x io~6 

.0160 

.0236 

.0083 

.0120 

.  1001 

.0511 

Ni 


NICKEL 
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S  NICKEL  SULFIDE  NiS 

Danges  (1947)  determined  the  amount  of  NiS  which  dissolved  under  vary¬ 
ing  conditions  of  time,  reagents  added  (H2S,  Na2S,  LNH^ > 2S)  and  the  con¬ 
centration  of  added  reagent. 

Melting  points  in  the  system  NiS-FeS  are  given  by  Schenck  and  von  der 
Forst,  1942. 


SO  NICKEL  SULFATE  NiSO^ 


SOLUBILITY  OF  NICKEL  SULFATE  IN  WATER  ABOVE  ioo° 

(Benrath,  1941) 


[Solid  Phase  NiS0^‘H20[] 


Gms.  NiS0„  per  100 

Gms.  NiS04  per  100 

♦  0 

Gms.  NiS04  per  100 

t° 

gms.  Sat.  Sol. 

t° 

gms.  Sat.  Sol. 

t 

gms .  Sat .  Sol . 

150 

55.2 

195 

40 

203 

25 

170 

50 

203 

35 

205 

10 

195 

44.2 

205 

30 

205 

1 

IICKEL 

POTASSIUM  SULFATE 

NiK2 

(S04)2-6H20 

EQUILIBRIUM  IN  THE  SYSTEM  NICKEL  POTASSIUM  SULFATE  - 
ZINC  POTASSIUM  SULFATE  -  WATER  AT  250 

(Hill,  Durham,  and  Ricci,  1940) 


Saturated  Solution  Wt.  % 


ZnK2(S04>2 

NiK2(S04 

il.72a 

0.0 

10.64 

0.456 

9. 36 

1.030 

7-91 

1 . 695 

6.01 

2.660 

3-99 

3.78 

0.0 

6.33b 

Solid  Phase  Wt.  % 


ZnK2(S04)2  NiK2(S04)2 


63.83  11-71 

50.22  25-32 

37.8  37.65 

24.49  50.97 

13.63  61.68 


Solid 

ZnK2(S0  )2-6H  0 
Hexahydrated  Solid  Solution 

II 

II 

II 

II 

NiK2(S04)2-6H20 


a  density  -  1 .109 


b  density  =  1 .056 


SO 


NICKEL  AMMONIUM  SULFATE  N i ( NH4 ) 2 ( S04 ) 2 ' 6H20 


7.09  gms .  of  the  anhydrous  salt  are 
aqueous  solution  at  25°  (0.2614  molar) 
and  Ricci,  1940). 


dissolved  in  100  gms.  of  saturated 
density  =  1.057-  Hill,  Durham, 
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NICKEL 


Ni 


NICKEL  SELENATE  NiSeO 


SeO 


SOLUBILITY  OF  NICKEL  SELENATE  IN  WATER 

(Klein,  19401 


Gms.  NiSe04  per  100  gms. 


t° 

Density 

x - 

- ^ - V 

Sat.  Sol. 

ac 

to 

C 

-1 .2 

1 . 300 

- 

- 

-2.1 

- 

1 6. 09 

19.17 

-3.0 

- 

21 .01 

26.60 

0 

1.2675 

21.65 

27.63 

15 

1.3134 

25.06 

33-44 

21 . 6 

i.335i 

26. 58 

36.20 

30 

1.3651 

26 . 58 

36.20 

40 

1 . 4045 

31.09 

45-11 

50 

1.4473 

33*77 

50.98 

60 

1 . 4971 

36.81 

58.25 

70 

1-5505 

39-64 

65.67 

80 

1.6154 

42.  70 

74-79 

90 

1 . 6863 

46.  54 

87.05 

85.2 

1.6332 

43-88 

78.18 

90 

1.6434 

44-  34 

79.66 

95 

1 . 6448 

44-85 

81.32 

100 

1 . 6641 

45.65 

83.99 

103.6 

Boiling 

Point  at  79.5 

OXYGEN  02 

Solid  Phase 


Ice 

Ice  +  NiSeO  '6HO 
NiSeO,,  •  6rL0 


NiSeO 


•4h  0 


mm. 


0 


Correction  to  Volume  I,  p.  1354  "Solubility  of  02  in  Sea  Water" 
The  correct  formula  is: 


1000  a  -  10.291  -  o.28o9t  +  o.oo6oo9t2  -  o.oooo632t3  -  CK0.1161  - 
0.0039221  +  0. 0000631 t2) . 


SOLUBILITY  OF  OXYGEN  IN  WATER 

(Cassuto,  1904) 


Values  for  k  in  the  equation  1  =  kP  where  1  is  the  Ostwald  Solubility 
coefficient  and  P  is  the  total  pressure.  Interpolated  from  the  author's 
data. 


Total 

k 

Pressure 

Meters 

23° 

25. 9° 

0.900 

- 

O.O2898 

1.000 

0.02938 

.02897 

2.000 

•02933 

.02839 

3.000 

.02911 

. O2812 

4.000 

.02882 

•02794 

Total 

k 

Pressure 

Meters 

•23° 

25. 9° 

5.000 

0.02838 

O.O2764 

6.000 

.02805 

•02734 

7.000 

•  02756 

.  02693 

8.000 

•02715 

•02653 

Braver,  1941  found  the  solubility  of  oxygen  in  metallic 
approximately  0.05  atoms  of  oxygen  per  atom  of  metal. 


columbium  to  be 


0 


OXYGEN 
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SOLUBILITY  OF  OXYGEN  IN  ORGANIC  SOLVENTS 

(Kretschmer,  Nowaskowska,  and  Wiebe,  1946) 

The  results  are  in  terms  of  the  Ostwald  Solubility  Coefficient  and  a- 
gree  well  with  those  of  Horiuti  (Vol.  I,  p.  1025).  Data  for  Nitrogen 
and  Air  (calculated)  are  found  on  p.  364. 


Solvent 

-25° 

0° 

25° 

O 

O 

V) 

Absolute  Ethanol 

0.2387 

0. 2409 

0. 2417 

0.2481 

95%  Vol.  %  Ethanol  (+H20) 

.1825 

.1868 

•  1917 

.2019 

Methanol 

.  2427 

.  2446 

.2476 

•2550 

Isopropanol 

- 

•  2443 

•  2463 

•2552 

n-Butanol 

- 

.  2085 

.2100 

.2171 

Acetone 

•  2390 

•  2570 

•2794 

- 

Iso-Octane 

•  3874 

•  3701 

•3725 

.3864 

50%  Ac  tone  by  vol.  in  Ethanol 

- 

.  2409 

•2552 

•2733 

50%  Iso-Octane  by  vol.  in  Ethanol 

- 

■  3119 

•3163 

•3225 

SOLUBILITY  OF  OXYGEN  IN  OILS 

(Schaffer  and  Haller,  1943) 


O 

O  | 

OJ 

O 

t— 4 

t: 

760  mm. ) 

per  100  ml.  Oi 

' 22 ° 

40° 

6o0' 

Butter  Oil 

- 

14.2 

12.7 

Cottonseed  Oil 

11* 

12.7 

- 

Lard 

- 

11.5 

Corn  Oil 

11* 

— 

‘Data  of  Vibrans,  1935- 


SOLUBILITY  OF  OXYGEN  IN  RUBBER 

(Carpenter,  1947) 


The  rubber  contained  100  parts  of  smoked  sheet  rubber  by  weight,  2.5 
parts  sulfur,  3-0  parts  ZnO,  1.0  parts  stearic  acid,  0.5  Parts  each  of 
mercaptobenzthiazole  and  agrite  white.  The  adsorption  was  carried  out 
in  the  dark  on  a  cylindrical  piece  of  the  vulcanized  product,  and  diffu¬ 
sion  rates  were  also  measured. 


Temperature: 


21 


25 


30 


35* 


40* 


45 


Gms.  N2  per  cc. 
Rubber  per  atm. 


1 . 21  x  10  4  1.25x10  4  1.26x10  4  1.29x10  4 


cc.  N2(o°,  760  mm.)  per 
100  cc.  Rubber  per  atm.  8.3 

( 7- 3>a  (7.9)° 


aVenable  and  Fuwa,  1922 


b Barren,  1941 
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OXYGEN 


0 


OZONE  03 

SOLUBILITY  OF  OZONE  IN  WATER  AND  CARBON  TETRACHLORIDE 

(Fischer  and  Tropsch,  1*171 


03  per  liter 


Pressure 

mm. 

%  03  in  Gas 

Solvent 

t° 

^Mg . 

cc. 

Water 

18 

765 

6 

100* 

57.6 

980 

27 

460 

cci4 

15 

760 

6 

100* 

384 

6400 

179 

3000 

‘Calculated 

Luther,  1905  found  the  Ostwald  Solubility  Coefficient  of  ozone  in  0.1N 
H2S04  to  be  0.23  at  20°  and  0.44  at  o°. 


OSMIUM  Os 

The  distribution  of  osmium  in  the  system  Fe  +  FeS  at  the  eutectic  tern 
perature  was  determined  by  Noddack,  Noddack,  and  Bohnstedt,  1940- 


PHOSPHORUS  (White)  P4 


SOLUBILITY  OF  PHOSPHORUS  IN  ORGANIC  SOLVENTS 


(Groot  and  Hildebrand,  1948) 

Gms.  P  per 

Gms.  P  per 

♦  O 

Gms.  P  per 

t° 

100  gms.  Solvent 

100  gms.  Solvent 

t 

100  gms.  Solvent 

Results  in  n-Heptane 

0 

0.86* 

33 

1-94 

71 

3-72 

25 

1.49* 

40.4 

2.23 

78 

3-83 

32.9 

1.89* 

42 

2.26 

84 

4.50 

40 

2.16’ 

46 

2. 40 

100 

5.66 

41 

2.21* 

50 

2.62 

131 

7.58 

42 

2.23* 

63 

3-27 

Results  in 

Carbon  Tetrachloride 

0 

0.64* 

25 

1 . 32 

59 

2.56 

25 

1.27* 

42 

1 .89 

72 

3.16 

32.9 

1.58* 

45 

1.96 

91 

4.10 

40 

1.82' 

48 

2.09 

94 

4.23 

41 

1-94* 

51 

2.19 

100 

4-55 

42 

1.89* 

52 

2.28 

Results  in 

Acetone  (Approximate) 

0 

0.05* 

25 

0.14* 

40 

0.22* 

In  equilibrium  with  solid  phosphorus.  All  other  data  are  for  liquid 
phosphorus. 


p 


PHOSPHORUS 
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Data  for  the  solubility  of  phosphorus  in  several  slightly  polar  sol¬ 
vents  is  given  by  Negisi,  1940. 


Br  PHOSPHORUS  TR I  BROMIDE  PBr3 

Melting  points  in  the  system  PBr3  +  Trinitrotoluene  are  given  by 
Pushin,  et  al  (1947) • 


0  PHOSPHORUS  Tri  OXIDE  P „0, 


SOLUBILITY  OF  PHOSPHORUS  TRIOXIDE  IN  ORGANIC  SOLVENTS 

(Semenchenko  and  Sliakparonov,  1948) 


t° 

Solvent 

Moles  P_03  per 
100  moles  oat.  Sol. 

t° 

Solvent 

Moles  P203  per 
100  moles  Sat.  Sol 

15 

<fc*6 

CS 

0.067 

IS 

c  h5oh 

Glycerin 

o.oos 

10 

.956 

IS 

.007 

15 

^2^5*2® 

.022 

PO  PHOSPHORIC  ACID  H3P04 


EQUILIBRIUM  IN  THE  SYSTEM  PHOSPHORIC  ACID  -  ETHER  -  WATER  AT  23  0 

(Bachelet,  Cbeylan,  and  Le  Bris,  1947) 


Gms.  per  100 
gms .  Sat.  Sol. 


V°4 

ic2hsi2o 

0.0 

98.76 

16.14 

80.  7 2 

26.98 

67-40 

30.70 

61 .40 

33.68 

56 

37.10 

46.30 

Gms . 
gms. 

,  per  100 
Sat.  Sol. 

H3P°4 

(C2H5); 

O 

fH 

O 

3* 

40 

14.2. 70 

34-  70 

■P 

U) 

00 

0 

29-10 

44 

27-50 

145. 60 

22.  80 

47-  70 

15.90 

Gms.  per  100 
gms .  Sat .  Sol . 


H3P°4 

(C2Hs)20 

48.30 

12.10 

46.7S 

7.88 

31  *30 

7. 80 

15.85 

7-70 

3-04 

7.50 

0.0 

6.53 

DISTRIBUTION  OF  PHOSPHORIC  ACID  BETWEEN  ETHER  AND  WATER  AT  230 

(Bachelet,  Cheylan,  and  Le  Bris,  1947) 


.  h3po4 

per  100  gms. 

Gms.  H3P04 

per  100  gms . 

Gms.  H3P04 

per  100  gms. 

'h2o 

(C2H5)20 

(C2H5)20 

h20 

(C2h5)2o 

34.8 

55-5 

0.01 

.076 

88.3 

105 

0. 50 

•  95 

136.  5 
130.8 

1 . 78 
1.41 

82 

.26 

116 

1.17 

PO  PHOSPHOMOLYBDIC  ACID  H3P04-i2Mo03-nH20 

Souchay ,  ,945  studied  the  syste-s  ^Vn^nd 

and  phosphomolybdic  acid  -  sulfuric  ac  solution  at  this  tem- 

H  PO  •  12M0O,  ‘  30H-O  to  be  the  stable  phase  inwaier  ro  ,laHo0  In  so- 

perature .  *he  saturated  solution  con  a  3  is3the  sta- 

lutions  containing  24"33Wt.  *>  l^2nS  2  3  4 

ble  phase. 
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Pb 


Data  are  given  for  the  distribution  of  the  metal  and  salt  phases  in 
in  the  following  systems: 


Pb  +  SnCl. 


(Korber  and  Oelson,  1932) 

(Jander  and  Striebich,  1937) 

6oo°  (Lorenz  and  Schulz,  1928b) 

(  "  "  "  ,  1928a) 

•°  (Lorenz  and  Schmitt,  1930) 
(Jellinek  and  Siewers,  1932) 
(Urazov  and  Sokolova,  i944> 

2Pb  +  Ag4P207^=^  Ag  +Pb2P20?  at  1200°  (Jellinek  and  Siewers,  1932) 
Pb  +  SnS^=^Sn  +  PbS  at  910°  (Anderson  and  Ridge,  i943> 


Sn  +  PbCl2  at  600 0 
at  550° 
at  500°, 

Pb  +  SnBr2^=^  Sn  +  PbBr2  at  400° 
Pb  +  2T1C1^=^  2TI  +  PbCl2  at  500' 
Pb  +  ZnCl,^=*  Zn  +  PbCl.  at  580° 


0.0417  wt.  %  of  lead  will  dissolve  in  molten  lead  chloride  at  700°. 
(Karpachev,  Stromberg,  and  Jordan,  1942) 

Studies  on  the  corrosion  of  lead  by  sulfuric  and  nitrosylsulfuric  acids 
were  made  by  Adaduroff  and  Bauman,  1935. 

The  solubilities  of  various  porcelain  glazes  containing  lead  in  vine¬ 
gar  and  citric  acid  solutions  with  varying  conditions  of  exposure  was  de¬ 
termined  by  Geller  and  Creamer,  1939. 


LEAD  ARSENATE  PbHAsO^  AsO 

The  solubility  of  PbHAsO^  in  various  body  fluids  was  determined  by 
Fairhall,  1939. 


LEAD  BROMIDE  PbBr2 

Melting  point  data  are  given  for  the  following  systems: 

PbBr2  +  Pbl2  (Delgery,  1946) 

PbBr2  +  PbCl2  (  "  "  )  (Favorskii,  1940) 

LEAD  ACETATE  (ous)  Pb(C2H302)2 

100  gms.  of  a  saturated  solution  in  furfural  at  25°  contain  0.06  gms. 

Pb<C2H302>2- 

100  gms.  of  a  saturated  solution  in  furfural  at  25°  contain  0.0^  gms. 
Pb(C2H3°2»2-3H20. 

(Trimble,  1941) 


Br 


CH 


Pb 
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CH  LEAD  ACETATE  (ic)  Pb(C2H302)4 


SOLUBILITY  OF  PLUMBIC  ACETATE  IN  ANHYDROUS  ACETIC  ACID 

(Davidson,  Lansing,  and  Zeller,  1  942) 


Mole  % 

Solid 

Mole  % 

Solid  o 

Mole  % 

Solid 

t° 

Pb(C2H302 

4  Phase 

t° 

Pb(C2H302>4 

Phase  1 

Pb(C2H302 

4  Phase 

16.60 

0.0 

A 

29.9 

0.512 

B 

68.4 

1 . 64 

B 

16.52 

0.088 

A 

^3-5 

.582 

B 

74-6 

1 .96 

B 

16.45 

•  193 

A 

37-0 

.638 

B 

82.  3 

2.55 

B 

1 6. 40 

.280 

A 

45.0 

•  798 

B 

90.7 

3-31 

B 

18. 2 

•  354 

B 

53-0 

1.03 

B 

94-4 

3-74 

B 

25.2 

•  427 

B 

59-8 

1 .29 

B 

A  =  HC2H302  B  =  Pb(C2H302)4 

SOLUBILITY  OF  PLUMBIC  ACETATE  IN  ACETIC  ACID  -  SODIUM  ACETATE  SOLUTIONS 

(Davidson,  Lanning,  and  Zeller,  1942) 


R  =  Mole  %  NaCoH,,0,  in  Solvent  (NaC2H302  +  HC2H302) 


Mole  % Pb ( C,H  0, ) „ 
in  Sat.  S3l?  4 


T3  a 

Mole  % Pb ( C2H^02 ) n 
in  Sat.  Sol. 


Mole  %  Pb  ( C2H->02 )  4 
in  Sat.  Sol. 


R  = 
S  = 


R  =  0.003 

R  =  0.007 

R  =  0.015 

0.390 
.  417 
.  460 
.501 
•  525 
.560 
.638 

24. 1 

26.2 

28.3 

31-7 

32.8 

34-7 

38.8 

0.404 

•  425 
•523 
.  539 

•  654 
.688 

•  772 

25-2 

27.3 

34-  5 

38.3 

40.8 

42.6 

46.0 

0.394 

•  445 
.457 
.489 

•  524 
.586 
.  607 

25.7 

28.3 

30.2 

31-6 

34-7 

38.1 

39-3 

R  =  0.025 

. 

R  =  0.050 

R  =  0.07 

0.321 

•  446 

•  507 

•  597 
.634 

22.  5 
32-7 
36.2 
41-3 
43-2 

0.266 
.294 
.356 
•  451 
.471 

23.1 

26.3 

31-9 

37.8 

39.0 

0.339 
.368 
•  379 
.429 
.  461 

32.1 

34-3 

36.3 

40.5 

42.8 

Results  in  Solutions  at  30* 


0.0 

0. 51 


0.003 

0.48 


0.007 

0.46 


0.015 

0.45 


0.025 

0.41 


0.050 

0.33 


0.070 

0.31 


CH 


LEAD  MONOCHLORACETATE  Pb(CH2ClC02) 2 

SOLUBILITY  IN  WATER 

(Grillot,  1949) 


The  results  were 

Temperature0 
Moles  Pb( CH2C1C02 ) 2 


read  from  a  curve  drawn 


per  100  cc. 


20 

0.004 


by 


the  author. 

40  60 

0.012  0.020 


80 

0.029 
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LEAD  ETHYL  XANTHATE  Pb(C2Hs0CS2)2 
The  solubility  of  lead  ethyl-  xanthate 

LEAD  PICRATE  Pb(C6H2(N02) 3O) 2 
Lead  picrate  is  soluble  to  the  extent 


CH 

is  5.5  xio-6  moles  per  liter. 

(Taggart  and  Hassialis,  1946) 

c6h 

of  3%  in  acetonitrile  at  25°- 

(Pleskov,  1948) 


LEAD  I  SAT  IN  OXIME  PbC8H4N202  [2] 


At  18-20°,  1  mg.  of  coarse  or  2  mg',  of  finely  divided  salt  dissolve 


in  one  liter  of  water. 

At  18-20°,  about  6.4 
(coarse  form) . 

At  18-20°,  about  13  mg. 
(coarse  form). 


dissolve  in  dilute  ( 1 :  30) NH3  [  per  liter] 
dissolve  in  concentrated  NH3  [  '•  "  ] 

(Hovorka  and  Divis,  1949) 


CgH 


LEAD  ANTHRACENE 


SULFONATES  Pb(C.  „HoS0_)2 

PbtCfeV 


Ci  4r 


SOLUBILITY  IN  WATER 

(Federov  and  Lodygin,  1942) 


Gms.  per  100 
gms .  Sat .  Sol . 
Salt  _ 


to 

O 

O 

100° 

*-Pb(C14H9S03)2-2H20 

0.060 

0.448 

/?-Pb(C14H9S03)2-2H20 

.007 

.041 

i,S-PbC14HgS206-2H20 

.218 

1.033 

LEAD  CARBONATE  (Basic) 

Gms.  per  100 
gms .  Sat .  Sol . 
Salt  ^ _ 

20°  100° 

i ,8  -  PbC14H8S206-2H20  0.019  0.091 

2.6  - PbC14HgS20g- 4H20  .048  .141 

2.7  -  PbC14H8S206-3H20  .797  3-728 


CO 


Data  for  the  solubility  of  basic  lead  carbonate  in  various  salt  solu¬ 
tions  of  very  low  concentration  is  given  by  Ruchoft  and  Kachmar,  1942. 


LEAD  OXALATE  PbC204  COO 

SOLUBILITY  OF  LEAD  OXALATE  IN  POTASSIUM  OXALATE  SOLUTIONS  AT  26° 

(Kolthoff,  Perlich,  and  Weiblen,  1942) 


Moles  LCA- - - - 

per  liter  10  Mg.  Pb 

Pb02u4  per  liter 
per  liter 


Moles  K2C204 
per  liter 


les  x 10$ 

PbCA 


Mg.  Pb 
per  liter 


o.o 
•  001 
•  oos 
.010 
.025 
.050 


.2.2 

4.5 

0.075 

12 

24 

1 .8 

3-7 

.100 

16 

32 

i-S 

3-0 

.  200 

35 

72 

2.2 

4-3 

.400 

66 

135 

4-1 

8-5 

8.4 

17-4 

.  500 

85 

175 

Pb 
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SOLUBILITY  OF  LEAD  OXALATE  IN  AQUEOUS  ETHANOL  SOLUTIONS  AT  250 

(Kolthoff,  Perlich,  and  Weiblen,  1942) 


%  Alcohol 


10 


20 


30 


Moles  PbC20^  per  liter 
Mg.  Pb  per  liter 


8.2  x  io"5 
1.7 


4.2  x  10 
0.85 


-6 


1.2  x  10 
0.24 


-6 


Cl  LEAD  CHLORIDE  PbCl2 

SOLUBILITY  OF  LEAD  CHLORIDE  IN  WATER 

(Goolden  and  Hill,  19451 

The  results  are  averages  of  several  determinations  at  each  temperature 
in  which  both  Pb  and  Cl  were  determined  analytically. 

Temperature0  15  20  25  30  35 

Gms.  PbCl  Per 

100  gms.  Sat.  Sol.  0.866  0.968  1.075  1.179  1.298 

SOLUBILITY  OF  LEAD  CHLORIDE  IN  WATER  -  DEUTERIUM  OXIDE  MIXTURES  AT  25° 

(Noonan,  19  48) 

%  D„0  Moles  PbCl_  per  100  moles  Solvent 

2  ^ 

91.6  0.0471 

100.0  .0449 


SOLUBILITY  OF  LEAD  CHLORIDE  IN  CALCIUM  CHLORIDE  SOLUTIONS 

(Tscbiscbilcof t  and  Scbachoff,  1986) 


Results  at  25° 


Results  at  6o° 


Gms .  per 
gms .  Sat . 

100 

Sol. 

CaCl2 

PbCl2 

0.0 

1.031 

0.35 

0.576 

0.653 

.  382 

1 . 25 

.227 

2.44 

.164 

4.83 

.12 

9.16 

.156 

17.18 

•31 

29.9 

2.226 

42.3 

6.  36 

Solid  Phase 

PbCl2 

ft 

II 

It 

II 

II 

II 

II 

It 

PbCl2  +  CaCl2 


Gms.  per  100 


gms.  Sat. 

Sol. 

CaCl2 

PbCl2 

0.0 

1.887 

0.35 

1 . 368 

0.67 

1 . 068 

1 .28 

0.757 

2.56 

.  520 

4.17 

.  478 

10.51 

.489 

17-43 

.914 

19.46 

3.69 

44.48 

7.265 

Solid  Phase 


PbCl2 

II 


II 

II 


II 

II 


II 
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SOLUBILITY  OF  LEAD  CHLORIDE  IN  ZINC  CHLORIDE  SOLUTIONS 

(Tschischikoff  and  Schachoff,  1986) 


Results  at  25° 


Results  at  6o° 


Gms  • 

per 

100 

Gms.  per  100 

gms. 

Sat. 

Sol. 

Solid  Phase 

gms .  Sat .  Sol . 

Solid  Phase 

_ 

'ZnCl2 

PbCl2 

'ZnCl2 

PbCl2 

0.0 

1 .031 

PbCl 

0.0 

1 .887 

PbC!2 

0.49 

0.513 

II 

2.05 

0.69 

.8 

.  3 

II 

3.96 

•54 

.727 

.252 

II 

7.68 

.48 

.  846 

.  22 

II 

14.52 

•  45 

12.54 

.161 

II 

26.52 

•31 

16.72 

.09 

II 

43.71 

•  147 

26.00 

.08 

II 

47.41 

•  195 

37-21 

.10 

II 

66.16 

.215 

47.91 

•  14 

II 

69.29 

•  345 

55-33 

.17 

It 

80.96 

3-86 

PbCl2  +  ZnCl2 

66.68 

.184 

II 

76.68 

.  696 

II 

80.05 

.78  PbCl2  +  ZnCl 

2 

SOLUBILITY 

OF  LEAD  CHLORIDE  IN  AQUEOUS  ETHYLENE  GLYCOL  SOLUTIONS  AT  250 

(Garrett,  Noble,  Kiefer,  and  Bryant, 

1943) 

Vt.  % 

Gms .  PbCl2 

Wt.  % 

Gms .  PbCl2 

Wt.  % 

Gms.  PbCl2 

Glycol  in 

per  1 00  gms . 

Glycol  in 

per  100  gms. 

Glycol  in 

per  100  gms. 

Solvent 

Solvent 

Solve  nt 

Solvent 

Solvent 

Solvent 

0.0 

1 . 086 

20.00 

1.065 

81.6 

1.293 

5-44 

1.073 

21 . 75 

1.065 

85.4 

1.326 

6.  54 

1.073 

30.00 

1.079 

87.3 

1 . 360* 

7.62 

1 .068 

40.00 

1.106 

89.4 

1.277' 

8.72 

1.065 

42.57 

0.945 

91-7 

1.188* 

9.80 

1.065 

50.00 

1 .141 

93-3 

1 .129* 

10.00 

1.058 

60.0 

1.175 

94-8 

1.070* 

10.88 

1.068 

62.  4 

1 .195 

96.5 

1 . 001  * 

11-97 

1.065 

70.0 

1 .226 

100 

0.859* 

13-07 

1.068 

80.0 

1 . 270 

‘Solid  Phase: 

PbCl0-2C.H 

4<0H>2. 

Solid  Phase  in  all  other 

solutions  is 

PbCl2. 

SOLUBILITY  OF  LEAD 

CHLORIDE  IN 

AQUEOUS 

1 ,  2 -PROPYLENE  GLYCOL  SOLUTIONS 

AT  25° 

(Garrett,  Noble,  Kiefer,  and  Bryant 

,  1943) 

Wt.  %  Glycol  in  Solvent: 

20.5  40.8 

60.8 

80.5  100.0 

Gins.  PbCl2 

per 

100  gms . 

Solvent: 

0.812  0.606 

0.481  0 

•345  0.253 

Cl 


Pb 
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SOLUBILITY  OF  LEAD  CHLORIDE  IN  MIXED  SOLVENTS  AT  25° 

(Noble  and  Garrett,  1944) 

Grams  PbCl2  per  100  gms.  of  Solvent 


Wt .  %  H20  Dioxane-Water  Ethanol-Water  Acetone-Water  Glycerol-Water 
in  Solvent 


100 

1.086 

1 .086 

1 .086 

1.086 

90 

0.807 

0.662 

0.737 

1.124 

8o 

.  604 

•  392 

.484 

1.168 

70 

.  401 

.246 

•  301 

1 . 220 

6o 

.259 

.158 

.178 

1 . 270 

50 

•  153 

.100 

•  0973 

1 .332 

40 

.0898 

.0598 

.0456 

1 .401 

30 

.0584 

.0309 

.0178 

1 . 482 

20 

•  0334 

.0139 

.0045 

1.573 

10 

.0167 

.0058 

.0026 

1 .689 

0 

.0036 

.  0021 

.0011 

1 . 822 

SOLUBILITY  OF  LEAD 

CHLORIDE  IN  AQUEOUS  UREA 

AND  DIOXANE 

SOLUTIONS  AT  180 

(Pederson,  1  941  1 

Moles  Urea  per 

Moles 

PbCl2  per 

Moles 

Dioxane  per 

Moles 

PbCl0  per 

liter  Solvent 

liter 

Sat.  Sol. 

liter  Solvent 

liter 

Sat.  Sol. 

0.0 

0 

.03367 

0.0 

0 

03360 

0.250 

.03542 

0.167 

03232 

.500 

.03728 

•333 

A 

03113 

•  750 

1 .000 

.03922 

.04120 

.500 
.  667 

1 .000 

W 

.02992 

.02875 

02647 

SOLUBILITY  OF  LEAD  CHLORIDE  IN  UREA  AND  GLYCINE  SOLUTIONS  AT  250 

(Dunning  and  Shutt,  1988) 


Aqueous 

Urea 

Solutions 

Aqueous  Glycine 

Solutions 

Moles 

per 

liter 

Moles  per 

_ Z' — 

liter 

/ 

Urea 

PbCl2 

Glycine 

PbCl2 

0.0 

1 . 0 

2.5 

5.0 

0.03850 
.04669 
.061 3i 
.69539 

0.2 

•  4 

•  5 
.6 
.8 

0.03851 

.05765 

.07840 

.08775 

.1115 
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SOLUBILITY  OF 


LEAD  CHLORIDE  IN  AQUEOUS  ETHYLENE  GLYCOL  SOLUTIONS 
CONTAINING  POTASSIUM  CHLORIDE  AT  25 0 


(Garrett,  Bryant,  and  Kiefer,  !9< 

Moles  per  1000  gins.  Moles  per  1000  gins. 

Solvent  Solvent 

(8) 

Moles  per  1000  gins. 
Solvent 

xv  - 

PbCl2 

KC1 

PbCl2 

KC1 

PbCl2 

KC1 

Solvent:  21.75  Wt.  %  Glycol 

Solvent:  42.57  Wt.  %  Glycol 

Solvent:  62.44  Wt.  %  Glycol 

0.03821 

0.0 

0.04016 

0.0 

0.04296 

0.0 

.03187 

0.0196 

•03440 

0.0192 

.02429 

•  0756 

.02690 

.0392 

.02882 

.0382 

.01518 

.1879 

.01951 

•  0783 

.02158 

.0765 

.00524 

•  4750 

•01733 

•  0995 

.01456 

•  1534 

.00336 

.  7678 

.01080 

.1968 

.01288 

.1922 

.00323 

1 .1678 

.00682 

•  4972 

.00700 

.3868 

.  00  482 

.  8098 

.00400 

.7837 

Solvent:  81.64  Wt. 

%  Glycol 

.00402 

1  .222 

•00345 

1.194 

.00496 

2.096 

•00395 

2.054 

0.04635 

0.0 

.04043 

0.0185 

Solvent:  100%  Ethylene  Glycol 

.03578 

•  0370 

.02856 

•  0735 

s - 

0.03086 

0.0 

0.01566 

0.0910 

.01491 

.1848 

.02506 

0.0189 

.01319 

•  1452 

.00493 

.  4668 

.01999 

.  O44O 

.01227 

.1821 

.01672 

.  0727 

SOLUBILITY  OF  LEAD  CHLORIDE  IN 

AQUEOUS  DIOXANE  SOLUTIONS  AT 

25° 

(Noble  and 

Garrett,  1944) 

All  concentrations  are  moles  salt 

per  1000  gins 

.  of  Solvent. 

KC1 

PbCl2  KC1 

PbCl2 

KC1  PbCl2  KC1 

PbCl2 

In  20  Wt. 

% Dioxane  0.711 

0.00325 

0.0294  0. 

00442  In  60  Wt. 

% Dioxane 

•  868 

•00314 

.0688 

00348 

0.0 

0.02173  -970 

. 00312 

•099 

00336  0.0  1 

0.00323 

0.01005 

.0184  I.180 

•00323 

.199 

00335  0.010 

.00208 

.03016 

•0133  1-955 

.00371 

•295 

00312  .030 

. 00204 

•  0695 

.00874  1.674 

.00418 

•399 

00252  .050 

.00210 

•0995 

.00725 

•693* 

00225  .070 

. 00207 

•199 

•  00537  In  40  Wt .% Dioxane  .859 

00211  .085 

. 00198 

•  299 

.00509 

1.008 

00254  .100 

.00154 

.401 

.00437  0.0 

0.00932 

1.224 

00283  -300 

•00135 

•553 

•00353  0.0098  .00660 

PbCl2 


^  2 

KNO 

’20  Wt.  % 

40  Wt.  % 

60  Wt .  % 

3 

Dioxane 

Dioxane 

Dioxane 

0.005 

0.00932 

0.00505 

-010 

•  01011 

•00756 

.030 

0.02323 

.01222 

•  050 

•02445 

-01352 

.070 

.02584 

.01486 

.085 

•027 72 

•01539 

.100 

. 02869 

.01605 

.300 

•03145 

.02382 

Cl 


Pb 
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Cl  The  solubility  of  PbCl2  in  AgCl  and  AgCl  +  CdCl.  at  270°  was  deter¬ 
mined  by  Wagner  and  Zimens,  1947. 

Melting  points  in  the  systems  PbCl2-ZnCl2,  PbCl2-KCl,  and  PbCl2  - 
ZnCl2-Kd  are  given  by  Ugai  and  Shatillo  (1949) ,  and  for  the  system 
PbCl2  +  Pbl2  by  Delgery  (1946). 

CIO  LEAD  PERCHLORATE  Pb(Cl04>2 

A  saturated  solution  of  lead  perchlorate  in  acetonitrile  contains  10% 
Pb(C104)2  at  25°.  (Pleskov,  1948) 

CrO  LEAD  CHROMATE  PbCr04 

The  solubility  in  water  is  5.3  x 10"7  moles  per  liter  at  25°.  (Kolthoff, 
Perlich,  and  Weiblen,  1942) 

1.27  x  io“4  moles  of  PbCr04  dissolve  in  one  liter  of  0.1  M  HC104.  (May 
and  Kolthoff,  1948).  The  authors  found  the  solubility  of  freshly  pre¬ 
cipitated  PbCr04  to  be  considerably  greater  than  that  of  aged  samples, 
and  measured  the  specific  surface  area  of  each  type. 


F 


I 


LEAD  FLUORIDE  PbF2 


SOLUBILITY  OF  LEAD  FLUORIDE  IN  AQUEOUS  SALT  SOLUTIONS  AT  i8°-20° 

(Golovatyj,  1940  I 


Millimoles  PbF2  per  liter 


Data  for  the 
Scott,  194?- 


KF 

0.1  N  KN0_ 

0 .2  N  KNO^ 

o.S  N  KNO 

(N) 

0.0 

J 

2.148 

2.  353 

3-431 

0.008 

1.438 

2.030 

2.816 

.016 

1.154 

1.526 

2.  723 

.032 

0.715 

0.992 

.880 

.064 

.  342 

.  603 

•  732 

.128 

.  224 

.  412 

•  438 

.  256 

.239 

•  473 

•  504 

.362 

•*15 

•  514 

.527 

solubility  of  PbF2  in  A1F3  solutions  at  25°  is  given  by 


LEAD  IODIDE  Pbl2 


Correction  to  Vol.  I,  p.  1398: 


"Solubility  of  Lead  Iodide  in  Water",  Lichty, 
the  last  two  columns  (millimoles  Pbl2  per  100 
aoo  gms.  of  H20>  should  be  multiplied  by  ten. 
and  should  read  0.96.] 


1903;  Each  figure  in 
cc.  of  Solution  and 
[i.e:  o°  reads  0.096 


The  solubility  product  of  lead 
perchlorate  solutions  by  Nasanen, 


iodide  was  determined  from  50 
1944,  1945- 


to  60 0 


in 
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Pb 
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SOLUBILITY  OF  LEAD 


IODIDE  IN  POTASSIUM  IODIDE  SOLUTIONS  AT  25 0 

(Lanford  and  Kiehl,  1941) 


Moles  per  1000  gms.  H20 

Moles  per  1000  gros.  H20 

_ _ /N - 

Moles  per  1000  gms. 

- - 

✓ - 

'ki 

Pbl2 

'ki 

Pbl2 

KI 

Pbl2 

0.0 

.010 

.030 

.060 

.080 

.100 

164-1  x io-5 
28.1 

6.53 

4.60 

4.23 

4.01 

0.125 
.150 
•  175 
.200 
.225 
.250 

4.06  x 10"5 

4. 42 

4- 90 

5- 49 

5.98 

6.75 

0.275 
.  300 

•  325 

•  350 
.  400 

7.30  x 10 
8.17 

9.20 

10.23 

13.32 

SOLUBILITY  OF  LEAD  IODIDE  IN  AQUEOUS  SALT  SOLUTIONS  AT  18  20 

(Golovatyj,  1940) 


Millimoles  Pbl2  per  liter 


KI 

KNCL 

Ca(NO 

1*2 

(N) 

*■  - 

0 

0.1  N 

0.2  N 

o,5  N 

1  N 

1.5  n' 

0.1  N 

0.2  N 

0 . 0 

1 .442 

1.601 

1.917 

2.296 

2.632 

3-240 

2.662 

2.534 

0.008 

0.347 

0.554 

0.862 

1.686 

1.965 

2.940 

1 .632 

1.594 

.  016 

.154 

•  328 

.609 

1.432 

1 . 692 

2.659 

0.995 

.912 

•  032 

.206 

.  21  4 

.  462 

0.950 

1.284 

1.973 

•  404 

.  400 

.  064 

.286 

•  322 

•  382 

.742 

0.862 

1 . 328 

•  485 

.494 

.128 

•  307 

.  480 

•  SOI 

.583 

.742 

O.918 

.  562 

.532 

.256 

•  413 

.612 

•  654 

.714 

.  624 

.  890 

•  930 

.918 

•  340 

•  473 

.649 

.898 

I 


LEAD  I0DATE  Pb(I03>2 

SOLUBILITY  OF  LEAD  IODATE  IN  AMMONIUM  ACETATE  SOLUTIONS  AT  25° 

(Edmonds  and  Birnbaom,  1940) 


The  solutions  were  prepared  of  unit  ionic  strength. 


Moles  per  liter  Moles  per  liter 

_ ^ - .  - - - — 


NH4C2H302 

NH4C104 

Pb(I03)2 

nh4c2h3o2 

NH4C104 

Pb(I03)2 

0.0 

1 .00 

1.950  x  io-'* 

0.10 

0.90 

4.370  x 10 

.01 

0.99 

2.842 

.  20 

.80 

5-584 

.02 

.98 

3.036 

•50 

•  50 

7.265 

•05 

•95 

3-557 

1 .00 

0.0 

9.11 

SOLUBILITY  OF  LEAD  IODATE  IN  WATER  AND  AMINO  ACID  SOLUTIONS  AT  25° 

(Keefer  and  Relber,  1941) 

Two  samples  of  lead  iodate  were  prepared;  one  (I)  by  mixing  Pb ( NO  ) 
solution  with  KIO  in  a  total  volume  of  about  3  liters.  The  other  (II) 
was  prepared  by  tne  method  of  La  Mer  and  Goldman  (Vol.  I,  p.  1400)  in 
which  a  much  larger  volume  of  water  is  used  and  no  excess  of  K+  NO”  is 
allowed  to  accumulate.  The  solubility  of  the  first  sample  in  water  was 
5. 34  x io-5  moles  per  liter,  in  agreement  with  that  found  by  Kohlrausch 
and  by  Harkins  and  Winninghoff  (both  Vol.  I,  p.  1400).  The  solubility 


Pb 
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of  the  second  sample  was  identical  with  the  similarly  prepared  sample  of 
La  Mer  and  Goldman:  3.61  xio's  L.  and  G.  attributed  this  difference  to 
the  increased  purity  of  their  salt.  The  present  authors  feel  that  the 
difference  in  particle  size  explains  the  variation.  Results  given  below 
are  in  moles  per  1000  gms.  of  water. 


Results  in  Glycine  Solutions 
Preparation  I  Preparation  II 


G 

PblIV3 

X  ioy 

G 

0.00502 

5-47 

0.0249 

4-05 

.01003 

5.63 

.0499 

4-45 

•01505 

5.65 

•  0749 

4.81 

.02510 

6.15 

.100 

5.09 

.05026 

6.40 

.08052 

6.75 

.10074 

7.51 

.1210 

7.70 

.2023 

9.41 

Results  in  Alanine  Solutions 


^ - — - — . ^  ^ 

Preparation  I 

Preparation  II 

Pb ( 10 ) 

Pb(I0o) 

A 

x  ,3s2 

A 

X  1CH 

0 

5.34 

0 

3.61 

0.01081 

5.56 

0.0248 

4.05 

.01521 

5.65 

•  0495 

4.66 

.02163 

5.69 

•  075 

5.06 

. 02704 
.05419 
.08142 

6.08 

6.  30 
7.17 

.100 

5.57 

0  LEAD  OXIDE  PbO 


Data  are  given  for  the  following  systems: 


PbO  -  PbS 
PbO  -  PbS  -  Pb 
PbO  -  PbSO  -  Pb 
PbO  -  B203  -  Si02 

PbO  -  Si02 

PbO  -  PbS04 


Melting  points  (Kohlmeyer  and  Monzer,  19113) 
at  1050°  (  "  "  "  "  > 

at  1050°  (  "  "  "  "  > 

Melting  points  and  refractive  indices  (Geller  and 

Bunting,  1939) 

Surface  tension  (Shartis,  Spinner,  and  Smock,  1948) 
By  X-rays  (McMurdie  and  Bunting,  1939) 

Melting  points  (Lander,  1949* 


OH 


LEAD  HYDROXIDE  (ous)  Pb(OH) 
(ic)  Pbl03>4 


The  solubility  of  Pb ( OH ) 2  in  water 
"  "  »  Pb ( OH ) 4  " 


is  4.8x10  6  moles  per  liter. 

.1  2.6  xio-14  "  "  " 

(Oka,  1940) 


S  LEAD  SULFIDE  PbS 

The  solubility  product ,  < ^[SCS'sSilUy  Tt 
by  Kapustinsky,  1940  to  be  6.0x10  •  .  o 

lutions  of  varying  acidity  is  as  follows:  (25 


pH: 


1 1 


Gm.  moles  per 

liter.  7-9  *  10  7  8  x  10 

Melting  points  in  the  systems  PbS  - 


1.1  x io-10  8.2  x io“12  8.2  x  10  13 

Sb0S,  are  given  by  Savul,  1940. 
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LEAD  SULFATE  PbSO^ 

SOLUBILITY  OF  LEAD  SULFATE  IN  SULFURIC  ACID  SOLUTIONS 

(Craig  and  Vinal,  1939) 


The  purest  lead  sulfate  and  water  were  used.  Analysis  for  lead  was 
made  by  a  carefully  checked  dithizone  method,  and  the  original  data  fall 
on  a  smooth  curve.  The  following  rounded  results  are  given  by  the  au¬ 
thors.  The  data  agree  with  and  extend  those  of  Purdam  and  Rutherford 
(Vol.  I,  p.  1412) . 


Mg.  PbSO 

Wt.  %  Saturated 

per  liter 
Solution 

Wt.  % 

Mg.  PbSO  per  liter 
Saturated  Solution 

H  SO, 

o0' 

2  4 

"25° 

o0' 

0.1  4-99 

2.  37 

6.0 

6.33 

2.58 

.2  4-6l 

2.13 

7.0 

6.47 

2.69 

•3  4-55 

2.07 

8.0 

6.57 

2.  79 

•4  4* 57 

2.05 

9.0 

6.64 

2.84 

•5  4.60 

2. 06 

10.0 

6.68 

2.86 

.6  4.65 

2.06 

15.0 

6.28 

2.  63 

•  7  4.71 

2.07 

20.0 

5. 18 

2.21 

.8  4-77 

2.07 

25.0 

3-87 

1 . 76 

.9  4.84 

2.08 

30.0 

2.82 

1 . 27 

1.0  4-91 

2.10 

35-0 

2 . 02 

0.84 

2.0  5-37 

2.18 

40.0 

1 .52 

•53 

3-0  5-70 

2. 27 

45-0 

1.23 

- 

4.0  5-95 

2.  36 

50.0 

1 .08 

5.0  6.15 

2.46 

SOLUBILITY  OF  LEAD 

SULFATE  IN  SULFURIC  ACID  SOLUTIONS  AT 

25° 

( Kr  yukova, 

19  39  ) 

Results  determined  polaragraphically . 

Gms.  H280^  per  liter 

0.049 

0.245 

4.90 

49.0 

Gms.  PbS04  per  liter 

0.0155 

0.0089 

0.0042 

0.0045 

SOLUBILITY  OF  LEAD  SULFATE  IN  SOLUTIONS  OF  ELECTROLYTES  AT 

0 

0 

0* 

1 

0 

00 

H 

( Golova t  yj, 

1940  ) 

Results  are  in  millimoles  PbS04  per 

liter. 

Gm.  Equiv. 

K2S04  per  liter  o.o  o 

.004  0.008 

0.016 

0.032  0.064 

0.128 

Ha° 

0.139 

0.01  N  HNO 

.386 

.05  N  "  3 

.646 

.1  N  « 

1.157 

•  5  N  " 

1.360 

.01  N  KOH 

0.231 

.  05  N  " 

1 .407 

.1  N  KNO. 

0 . 407 

.2  N  "  3 

.461 

1.0  N  " 

2.289 

0.0952 

0.0784 

0.0530 

.209 

.184 

.170 

•  382 

•342 

.  284 

•957 

•  632 

•514 

1 .328 

1.111 

•923 

0.207 

0.189 

.217 

1-233 

1.1331 

l • 2342 

“ 

0.146 

0.135 

0.284 

.  207 

— 

1-365 

•  822 

0.0544 

0.108 

0.114 

.227 

.283 

•504 

•324 

•  417 

•  709 

•543 

.687 

.  762 

.687 

•634 

.742 

.286 

•344 

.481 

1-534 

1-571 

1 . 604 

O.I24 

O.204 

O.214 

•  179 

.184 

•234 

•544 

.6-98 

•734 

SO 


Pb 
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SO 


SOLUBILITY  OF  LEAD  SULFATE  IN  SOLUTIONS  OF  ELECTROLYTES  AT  25 0 

(Kolthoff,  Perlich,  and  Weiblen,  1942) 


In  Sodium  Sulfate 
Solutions 

Moles  per  liter 


In  Sulfuric  Acid 
Solutions 

Moles  per  liter 


In  o.oi M  Na  S04  Solutions 
with  added  NaN03 

Moles  per  liter 


- N 

/ - 

- s 

^ - 

Na2S04 

PbS04 

h2so4 

PbS04 

NaN03 

PbS04 

0.0 

15.2  x io-5 

0.001 

3.6  x 10' 

5  0.0 

1.5  x io-5 

0.001 

2.4 

.005 

2.2 

0.0500  2.6 

.01 

1 . 6 

.0075 

2.2 

.100 

3-9 

.02 

1.4 

.010 

1.8 

.500 

17 

.04 

1-3 

.025 

1 . 8 

1 .00 

47 

.08 

1.3 

.050 

1.7 

.100 

1 . 6 

.100 

1 . 6 

.200 

1 .9 

.  250 

1 . 8 

•350 

2.3 

.  500 

2.1 

.500 

2.3 

Data  for 

the  solubility 

of  lead 

sulfate  in 

various  salt 

solutions  of 

very  low  concentration  are 

given  by  Ruchhoff 

and  Kachmar, 

1942. 

PbSO  is 

733  times  as  soluble  in  3N  NaN03 

solution  as  is 

.  water. 

(Belfiori,  1940  I 


SOLUBILITY  OF  LEAD  SULFATE  IN  AQUEOUS  ETHANOL  SOLUTIONS  AT  25' 

(Kolthoff,  Perlich,  and  Weiblen,  1942) 


Volume  % 

/- - - — 

Moles  PbSO( 
per  liter 

C2H5OH 

Mg.  Pb  per 
liter 

0 

30 

15  x  io”5 

10 

11.0 

5-4 

20 

4. 2 

2.1 

30 

1.5 

0.76 

Volume  % 

x - / 

1  "  ' 

C2H«.OH 

Mg.  Pb  per 

Moles  PbSUq 

2  5 

liter 

per  liter 

40 

0.51 

0.25  x 10-5 

50 

.32 

.16 

60 

.  20 

.  10 

70 

.06 

•  03 

SOLUBILITY  OF  LEAD  SULFATE  IN  ETHANOLIC  SODIUM  SULFATE  SOLUTIONS  AT  25° 

(Kolthoff,  Perlich,  and  Weiblen,  1942) 


Moles  Na2S04  per 
liter  50%  C2H50H 
by  Volume: 

Mg.  Pb  per  liter: 
Moles  PbS04  per 
liter: 


0.0 


0.32 
1.6  x 10 


0.001  0.005  O.OK 

0.26  0.24  0.17 

1.3x10“^  1.2x10"^  0.82x10 


0.100 

0.25 

1 .22  x  io“ 


SOLUBILITY  OF  LEAD 


SULFATE  IN  AQUEOUS  ETHANOL  SOLUTIONS 

(Kolnnml,  1948) 


%  C2H50H 


0.0 

3.698 

7.804 


Density  at  20 0 


0.99823 

.99156 

.98508 


Moles  PbS04  per  liter 


20 1 


25c 


3<r 


14.21  x 10  5 
8.95 
5-72 


14. 81  x 10_5 
10.12 
6.09 


15.44  x 10  5 
10.76 
6.26 


S11  PLUMBUM  Pb 

SOLUBILITY  OF  LEAD  SULFATE  IN  AQUEOUS  DIOXANE  SOLUTIONS 

I  Koizumi,  1947  ) 


%  Dioxane  Density  at  20° 


0.0  0.99823 
2.649  -99994 
5.178  1.00174 


Moles  PbSO^  per  liter 


20 1 


25 1 


30' 


14. 21  X 10-5 

11.66 

10.34 


14.81 x io"5 

12.10 

10.96 


15.44  x 10  5 

12.74 

11.52 


LEAD  SULFAMATE  Pb(S03NH2)2 

Cupery  (1938)  found  the  solubility  to  be  218  gms.  per  100  gms.  of  wa¬ 
ter  at  250. 


LEAD  SELENITE  PbSe03 

After  seven  days  agitation  at  io°,  11  mg.  of  PbSe03  were  found  to  be 
dissolved  in  100  cc.  of  water.  (Dolique,  1943) 


LEAD  TUNGSTATE  PbW04  *0 

The  solubility  in  water  at  250  is  0.0159  gms.  per  liter  of  saturated 
solution.  (Berkem,  1943) 


PALLADIUM  Pd  Pd 

The  distribution  of  metallic  palladium  in  the  system  Fe  +  FeS  at  the 
eutectic  temperature  was  studied  by  Noddack,  Noddack,  and  Bohnstedt  (1940) 


PALLADIUM  IODIDE  Pdl2  I 

SOLUBILITY  OF  PALLADIUM  IODIDE  IN  POTASSIUM  IODIDE  SOLUTIONS  AT  180 

(Tananaev,  1948) 


The  solid  phase  is  anhydrous  Pdl2 


Moles  per  liter 
- - - 

Moles  per  liter 

_ 

Moles  per  liter 

KI 

Pdl2 

KI 

PdI2 

’  KI 

Pdl2 

0.10 

1 .4  X 10~S 

0.21 

6. 4  x io-5 

0.28 

1  . 

1  x 10-4 

.12 

2.5 

.224 

7.6 

•36 

2. 

14 

.16 

4.6 

.  228 

8 

•44 

2. 

5 

.18 

5-2 

.232 

8.8 

.  60 

4. 

7 

.20 

5-6 

•236 

9-4 

1 .00 

1  . 

3  x  10~3 

Pr 
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Cl  PRASEODYMIUM  CHLORIDE  PrCl3 

SOLUBILITY  OF  PRASEODYMIUM  CHLORIDE  IN  WATER 

(Friend  and  Hale,  18  40  ) 


„  Gms. 

t 0 

L  gms 

PrCl_  per  100 
.  Sat .  Sol . 

Solid 

Phase 

t° 

Gms.  PrCl3  per  100  Solid 

gms.  Sat.  Sol.  Phase 

0 

47.75 

PrCl  -7H20 

45-8 

51-47  PrCl  -7H  0 

11.4 

48.39 

55-4 

53-04  " 

13-0 

50.96’ 

ft 

59-0 

53-  60 

26.2 

49.65 

II 

63.6 

54-51  " 

35-0 

50.15 

II 

71.5 

56  .62 

44-6 

51.46 

II 

80.2 

58.62 

*Matignon,  (1906) 


NO  PRASEODYMIUM  NITRATE  Pr<N03)3 

DISTRIBUTION  OF  PRASEODYMIUM  NITRATE  BETWEEN 
WATER  AND  n- HEXYL  ALCOHOL  AT  25 0 

(Templeton,  1949) 


Wt.  %  PrgOjj  in 


Aqueous  Phase 

Alcohol  Phase 

28.75 

2.71 

28.7 

2.68 

28.  4 

2.36 

26.05 

i-43 

25.4 

1.09 

Wt.  %  Pr6On  in 


Aqueous  Phase 

Alcohol  Phase 

25-35 

0.99 

23.9 

•  74 

22.  6 

•51 

21.3 

•35 

20.25 

•  25 

WO  PRASEODYMIUM  TUNGSTATE  Pr2(W04>3 

SOLUBILITY  OF  PRASEODYMIUM  TUNGSTATE  IN  WATER 

(Vickery,  19491 

Gms.  Pr2(W04) 3  per  100  ml. 

t°  > - ; - - 

Unignited  Ignited 

20  0.020  0.002 

100  -025  -002 


Pt  PLATINUM  Pt 


The  distribution  of  metallic  platinum  between  Fe  t^FeSat  the ^  eutec¬ 
tic  temperature  of  the  system  was  studied  by  Noddack,  Noddack,  a 
Bohnstedt,  1940. 
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Pt 


SOLUBILITY  OF  PLATINUM  IN  MERCURY 

(Plaksln  and  Suvorovs  ka  ya ,  1940,  1941,  1  945) 


The  system  platinum  -  mercury  was  studied  by  thermal,  X  ray,  and  micro¬ 
scopic  methods  and  the  phase  diagrams  drawn.  Mercury  dissolves  in  plat¬ 
inum  up  to  23  atomic  %,  and  forms  3  compounds.  The  solubility  of  plati¬ 
num  in  mercury  is  as  follows: 


Temoerature:  16.5° 

Atomic  %  Pt  0.0205 


144 
1 .08 


200° 

1.77 


PLATINUM  AMMINE  THIOCYANATE  Pt ( NH3 ) 4[Pt (CNS) 4]  (?) 

Solvent  Gms .  per  100  gms.  Sat.  Sol. 

50%  Acetone  2 

50%  Acetone  saturated  with  benzene  1.5 

(Grinberg  and  Zemlyakova,  1948) 


PLATINUM  CHLORIDE  PtCl^ 


Cl 


SOLUBILITY  OF  PLATINUM  CHLORIDE  IN  WATER 

(Knrnakov  and  Nikitina,  1940) 


t° 

Gms.  PtCl^  per 
gms .  Sat .  Sol 

100  Solid 
.  Phase 

0 

39-99 

PtCl  • 8H  0 
(?) 

25 

58.70 

40 

62.38 

PtCl  • SH  0 

50 

69.03 

60 

74.00 

PtCl4-4H20 

o  Gms.  PtCl^  per  100  Solid 
t  gms.  Sat.  Sol.  Phase 

70  74-66  PtCl  '4H20 

8o  78.60  PtCl„’ 3H_0 

90  82.5  " 

98  85.ll 


RADIUM  EMANATIONS 

A  complete  list  of  references  for  the  solubility  of  radium  emanations 
in  various  solvents  is  given  by  Markham  and  Kobe,  1941b. 


RADIUM  NITRATE  Ra(N0  ) 

3  2 


NO 


The  distribution  of  radium  nitrate  between  liquid  and  solid  salts  at 
their  melting  points  was  determined  by  Chlopin  and  Klokman,  1949  for  the 
L°wing  cases:  in  Pb(N03)2  with  NaNO.  added,  in  Ba(NCL ) _  with  NaNCL 
added,  in  PbSO^  with  Li2S04  added,  in  Sr(N03>2  with  KNCL3added. 


RUBIDIUM  BROMIDE  RbBr 


Br 


A  solution  containing  8.7  wt.  % 
with  excess  solid  iodine  and  rubid 
1940) 


iodine  in  benzene  is  in  equilibrium 
ium  bromide.  (Foote  and  Fleischer, 


»iuax-ra;sTytU«wid"*o^!  h'1”  "elti',l!  POi“tS  S,"dl'd 


Rb  RUBIDIUM  S14 

CH  RUBIDIUM  DIPICRYLAMINATE  Rb[(N02» 3C6H2NHC6H2< NO^ ) 3] 

SOLUBILITY  IN  WATER 

(Treadwell  and  Hepenntrick,  1949) 

e  Rt,[(N02)3C6H2NHC6H2(N02>3] 

t  / - - -X 

Gins,  per  liter  Moles  per  liter 

20  0.294  5.6  xio-4 

25  -391  7. 5  x io~4 

CH  RUBIDIUM  PI  CRATE  Rb[C6H2( N02)  0] 

The  salt  is  8%  soluble  in  acetonitrile  at  25°.  (Pleskov,  1948) 


Cl  RUBIDIUM  CHLORIDE  RbCl 

0.402  gins.  RbCl  are  dissolved  in  100  gins,  of  Sat.  Sol.  in  liquid  sulfur 
dioxide  at  250.  (Shatenstein  and  Viktorov,  1937) 

Melting  points  in  the  system  RbCl  -  RbN03  are  given  by  Blidin,  1941- 

The  reaction  in  the  system  RbCl  -  CsF  below  the  melting  points  was 
studied  with  X-rays  by  Link  and  Wood,  1940. 


C1I  RUBIDIUM  D I CHLORO IODIDE  RbCl2I 

SOLUBILITY  OF  RUBIDIUM  DICHLOROIODIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS 

(Bender  and  Strehlow,  *1948) 


Results 

at  o° 

Results 

at  25° 

Moles  HC1  per 
1000  gms.  fl20 
in  Solvent 

Gms. 

RbCl, I  per 

Gms .  RbCl 

2 1  Per 

""ioo  'gms . 

Sat.  Sol. 

100  cc.' 

Sat.  Sol. 

'100  gms. 

Sat.  Sol. 

100  cc. 
Sat.  Sol. 

1.998 

4.909 

8.989 

12.48 

25.20 

17.51 

10.66 

8.75 

31.68 

21 . 50 

12.98 

10.83 

44.02 

28.73 

17.51 

13.58 

64. 92 
38.20 
22.17 
17.16 

RUBIDIUM  FLUORIDE  RbF 

Melting  points  in  the  systems  RbF  -  YF3>  RbF  -  LaF3  and  RbF  -  A1F3  are 
given  by  Dergunov,  1948. 

Reactions  in  the  systems  RbF-CsCl,  RbF-CsBr,  and  RbF  -  Csl  below  the 
melting  'points  were  studied  with  X-rays  by  Link  and  Wood,  1940. 
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RUBIDIUM 


Rb 


RUBIDIUM  IODIDE  Rbl 

SOLUBILITY  OF  RUBIDIUM  IODIDE  IN  WATER 

(Briggs,  Conrad,  Gregg,  and  Reed,  1941  > 


Gms .  Rbl  per  100  Solid 
t°  gms.  Sat.  Sol.  Phase 


Gms.  Rbl  per  100 
1 0  gms .  Sat .  Sol . 


-1.3 

-3*5 

-6.2 

-8.9 

-8.6 

-12.2 

-11.0 

9.58 

20.13 

31-33 

38.43 

39-15 

48.11 

50.0 

Ice 

II 

II 

II 

II 

II 

Ice  +  Rbl 

3-2 

13-9 

24-  3 

25- 6 

35-6 

48.5 

59-4 

57.05 
60.20 
63.66 
62.  90 
64-  70 
66.  76 
68.61 

*  j.  w 

-10.0 

51.18 

Rbl 

77-2 

70.89 

-2.  7 

54-51 

1* 

93-0 

73-01 

0.0 

55-5 

11 

111.5 

75-05 

‘Buchanan,  1906 


Solid 

Phase 

Rbl 

II 


EQUILIBRIUM  IN  THE  SYSTEM  RUBIDIUM  IODIDE  -  IODINE  -  WATER 

(Brigga,  Conrad,  Gregg,  and  Reed,  1941) 


I 


Gms.  per  100  gms.  Sat.  Sol. 

^  Solid  Phase 
I  Rbl 


Results  at  o° 


0.0 

55-5 

Rbl 

2.6 

55-9 

Rbl  +  Rbl 

2.8 

54-9 

Rbl. 

3-7 

48.5 

5-2 

38.8 

II 

8.4 

26.1 

II 

8.7 

24-5 

II 

13-4 

18.7 

II 

15-3 

18.6 

Rbl3  +  Iodine 

12.8 

15-9 

iodine 

Trace 

0.0 

II 

Results  at 

25° 

0.0 

62.0 

Rbl 

5-5 

61.1 

Rbl +  Rbl 

8.0 

54-2 

Rbl  J 

9-3 

52.2 

II  ^ 

14-7 

46.2 

II 

15-9 

44-2 

II 

26.0 

38.0 

II 

30.1 

37.1 

II 

40.6 

35-6 

II 

46.7 

34.8 

It 

47.6 

33-9 

II 

53-8 

32.5 

II 

56.  7 

31-1 

II 

59-7 

30.4 

II 

64.  7 

27.6 

Rbl^  +  Iodine 

56.2 

28.5 

Iodine 

50.0 

29.1 

It 

45- 1 

28.2 

It 

35-4 

26.2 

II 

Gms.  per  100  gms.  Sat.  Sol. 

x _ ^  Solid  Phase 

I  Rbl 


Results  at  2S0  (Con.) 


26.0 

23-4 

Iodine 

14.4 

16.8 

II 

7-6 

11.0 

II 

Trace 

0.0 

II 

Results  at 

O 

O 

I" 

0.0 

70.1 

Rbl 

12.30 

63-51 

II 

21 .58 

58.26 

It 

34-i 

51-1 

Rbl  +  Rbl- 

47.4 

42.2 

Rbl  J 

80.3 

17-9 

Rbl3  +  Iodine 

75-64 

19.  30 

Iodine 

69.00 

20.  77 

II 

64.07 

21 . 76 

II 

63.23 

22.08 

It 

30.82 

20.97 

II 

21.80 

17.79 

II 

16.95 

15-29 

II 

9.46 

10.01 

II 

0.2 

0.0 

II 

Results  at 

90° 

0.0 

72.7 

Rbl 

44-0 

46.6 

Rbl +  Rbl 

84.0 

16.0 

RbI3 

87.7 

12.3 

Iodine 

77.6 

14.9 

Iodine +2  Liquids 

67.31 

19-24 

2  Liquids 

66.16 

19-47 

II 

42.38 

21.61 

II 

26.3 

17.7 

Iodine  +  2  Liquids 

0.3 

0.0 

Iodine 

Rb 


RUBIDIUM 


5i6 


Invariant  Points  in  the  System 


Gms.  per  100  gms. 

Sat . 

t 0 

I 

Rbl 

0 

Trace 

0.0 

-13-0 

0.0 

50.0 

80.8 

84.9 

15-1 

188 

59-4 

40.6 

98.2 

0 . 4 

0.0 

113 

99-9 

0.0 

ll6.0 

0.0 

75-5 

238 

58.2 

41 . 8 

"13-9 

1.7 

50.1 

-2.  6 

l  3-0 

16.9 

98.4 

21.5 

15-4 

98.4 

83-4 

10.9 

Solid  Phase 


Ice  +  Iodine  +  Liquid 
Ice  +  Rbl  +  Liquid 
Rbl_  +  Iodine  +  Liquid 
Rbl  +  Rbl  +  Liquid 
Iodine  +  Liquid  +  Vapor 

II 

Rbl  +  Liquid  +  Vapor 

II 

Ice  +  Rbl  +  Rbl  +  Liquid 
Ice  +  Rbl  +  Iodine  +  Liquid 
Iodine  +  Two  Liquids  +  Vapor 


Additional  polythermal  data  for  the  system  are  also  given. 


SOLUBILITY  OF  RUBIDIUM  IODIDE  IN  ACETONE 

( Bvertz  and  Livingston,  1949) 


Gms.  Rbl  per  100 
gms .  Sat .  Sol . 


Gms. 

gms 


•78.5 

-60 

-40 


3-  77 
2.98 
2.25 


-2.0 

0 

20 


Rbl  per  too 
.  Sat.  Sol. 

1 .64 
1.15 
0.79 


25 

30 


Gms.  Rbl  per  too 
gms.  Sat.  Sol. 

0.72 

0.65 


EQUILIBRIUM  IN  THE  SYSTEM  RUBIDIUM  IODIDE  -  IODINE  -  BENZENE 

(Foote  and  Fleischer,  1940) 


Results  at  6C 


Results  at  2SC 


Gms.  Iodine 
per  100  gms. 
Sat.  Sol. 

o  .18 
.61 

3- 71 
4.08 

4- 24 
4-49 

4- 99 

5- 34 
5  <70 
5-75 

A  =  Rbl 
B  =  Rbl,, 

C  =  RbI?-4C6H6 


Solids 


A  +  B 
B 
B 

B  +  C 
C 
C 
C 
C 
C 
C 


Gms.  Iodine 
per  100  gms. 
Sat.  Sol. 

5*97 

6.92 

6.99 

7-17 

7.58 

7.88 

7-95 

8.15 

8.53 

8.  71 

D  =  Rblg-4C6H6 
E  =  I* 


Solids 


C 

C 

C  +D 
D 
D 
D 
D 
D 
D 

DfE 


Gms.  Iodine 
per  100  gms. 
Sat.  Sol. 

0.37 

0.99 

6.05 

8.06 

9.16 

9.68 

9-79 

10.04 

10.90 

11.61 

12.85 

13-44 

13- 65 

14- 20 


Solids 


A  +  B 
B 
B 
B 

B  +  C 
C 
G 
C 

D 

D 

D 

D 

D  +  E 
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RUBIDIUM 


equilibrium  in  the  system  rubidium  iodide  -  iodine  -  toluene 

(Foote  and  Fleischer,  1940) 


Gms.  Iodine  per 
100  gms.  Sat.  Sol. 

0.20 
0.76 
1 .02 
7.03 
10.26 


Results  at  6° 

Solid  Phase 

Rbl  +  Rbl 
Rbl 

II  *3 

II 


Rbl3  +  I2 


Gms.  Iodine  per 
100  gms.  Sat .  Sol 

0.40 
1 .83 
14.90 
15.07 
15.40 


Results  at  250 

Solid  Phase 

Rbl  +  Rbl 
Rbl0 


RPI3  ^2 


Rubidium  Iodide  is  3%  soluble  in  acetonitrile  at  250.  (Pleskov,  1948) 

Reaction  in  the  system  Rbl  -  CsF  below  the  melting  points  has  been 
studied  with  X-rays  by  Link  and  Wood,  1940. 


RUBIDIUM  PERRHENA  IE  RbReO,, 


SOLUBILITY  IN  WATER 

(Smith  and  Long,  1948) 


Temperature' 


Gms.  RbReO^  per  100  gms.  H20:  0.389 


30 

1.570 


50.3 

3.52 


Rb 

I 


ReO 


RHENIUM  Re  Re 

The  distribution  of  rhenium  in  the  system  Fe  +  FeS  at  the  eutectic 
temperature  was  determined  by  Noddack,  Noddack,  and  Bohnstedt,  1940. 


RHODIUM  Rh  Rh 

The  distribution  of  rhodium  in  the  system  Fe  +  FeS  at  the  eutectic 
temperature  was  determined  by  Noddack,  Noddack  and  Bohnstedt,  1940. 


RHODIUM  AMMINE  NITRITE  Rh(NH,»,(N0,) , 

J  J  2  3 


Temperature0: 


SOLUBILITY  IN  WATER 

(Petkoy,  19  49) 


10 


Gms.  RhlNH^) 3(N02) 3  per  100  gms.  H20 


NO 


20  25 


0.0146 


0.0315 


0.0394 


Rn 


RADON 
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Rn  RADON  Rn 

Radon  is  listed  as  "Radium  Emanations"  in  Vol.  I,  p.  1426. 

SOLUBILITY  OF  RADON  IN  WATER 

Lawrence,  et  al  (1946)  reviewed  the  work  of  von  Antropoff  (1910,  1919) 
Valentiner  (1927,  1930),  Estreicher  (1899),  and  Meyer  (1913)  on  the  sol¬ 
ubility  of  Radon  in  water  and  drew  a  smooth  curve  through  the  points 
given  by  all  the  authors.  The  agreement  among  the  various  results  is 
not  good,  but  those  of  Valentiner  approximate  the  average  curve.  The 
data  below  were  read  from  the  average  curve  of  Lawrence: 


t° 

/3 

t° 

/3 

0 

0.51 

40 

0.14 

10 

•33 

50 

•H5 

20 

•  23 

60 

.098 

30 

.17 

70 

.088 

fi  =  Bunsen  adsorption  coefficient:  ml.  gas  measured  at  o°,  760  mm. 
which  dissolve  in  1  ml.  of  solvent,  when  the  partial  pressure  of  the 
gas  is  760  mm. 


SOLUBILITY  OF  RADON  IN  ORGANIC  SOLVENTS  AT  180 

ISemenchenko  and  Sbakparonov,  1948) 


Moles  Rn  per 

Solvent 

Cubic  Meter 

Solvent 

of  Solution 

C6Hi4 

0.6800 

(C2H5)20 

^6^6 

.5270 

Cyclohexane 

C6H5CH3 

•  5440 

chci3 

CS2 

.9500 

ch3cooc2h5 

Moles  Rn  per 

Moles  Rn  per 

Cubic  Meter 

Solvent 

Cubic  Meter 

of  Solution 

of  Solution 

0. 6190 

c6h5nh2 

0.1561 

.  7400 

(CH3)2C0 

.2585 

.6195 

c2h5oh 

•  2535 

•  3015 

Glycerin 

.0082 

h2o 

.0117 

SOLUBILITY  OF  RADON  IN  OLIVE  OIL 

(Lorle,  1910) 

22°  /8=  0.25 

37°  /3  =  0.19 


Ru  RUTHENIUM  Ru 

The  distribution  of  ruthenium  in  the  system  Fe  +  FeS  at  the  eutectic 
temperature^as  deterged  b,  Noddack,  Noddack,  and  Bohastadt,  mo. 


519 


SULFUR 


SULFUR  S 

SOLUBILITY  OF  SULFUR  IN  CHLORINATED  ETHANES 

( Gemme 1 laro,  1940) 


Gms.  S  per  100  gms. 

t 

'c2H2C14  C2Hd3 

15 

1.05 

15-5 

0.85 

40 

1.60  i*5 

5o 

2.15  2 

70 

2.70  2.5 

*Boiling  point 


Gms.  S  per 

100  gms. 

t 0 

'c2h2ci4 

c2hci3' 

80 

3.45 

3*15 

87 

- 

4.1’ 

90 

8.15 

“ 

100 

18 

1 10 

39 

“ 

120 

100 

“ 

Data  for  the  solubility  of  sulfur  in  several  slightly  polar  solvents 
is  given  by  Negisi,  1990. 


SOLUBILITY  OF  SULFUR  IN  RUBBER 

The  solubility  and  rate  of  diffusion  of  sulfur  in  natural  crepe  and  in 
several  synthetic  rubbers  was  determined  by  Kemp,  Malm,  and  Stiratelli, 
1944  as  a  function  of  temperature  and  previous  treatment.  Data  are  also 
given  by  Kemp,  Malm,  and  Winspear ,  1940. 

Data  for  the  solubility  of  sulfur  in  styrene  -  butadiene  copolymer  is 
given  by  Williams,  1943- 

Melting  points  in  the  system  sulfur  -  anthracene  are  given  by  Ketelaar 
and  Jibben,  1948. 

The  surface  tension  and  density  of  solutions  of  sulfur  in  carbon  di¬ 
sulfide  at  120,  170,  and  25°  have  been  accurately  determined  by 
Kapustinsky  and  Golutvin,  1947- 


SULFUR  DIOXIDE  S02 

Correction  to  Volume  I,  p.  1457  "Vapor  pressure  of  Aqueous  S02" 

The  vapor  pressure  of  a  solution  containing  200  gms.  S02  per  1000 
gms.  H20  at  70  is  857  mm. 

SOLUBILITY  OF  SULFUR  DIOXIDE  IN  WATER 

The  partial  pressure  of  sulfur  dioxide  over  its  aqueous  solutions  has 
been  determined  by  Benschlein  and  Simenson,  1940,  Campbell  and  Maas, 

1930,  and  Morgan  and  Maas,  1931  with  results  that  do  not  agree  with 
those  of  previous  workers  (for  example  those  summarized  by  Sherwood, 

Vol.  I,  p.  1457).  The  data  of  B.  and  S.  overlap  and  extend  those  found 
in  the  International  Critical  Tables  and  have  been  put  into  equation  and 
nomograph  form  by  Davis,  1941.  The  approximate  data  listed  below  were 
read  from  curves  drawn  by  B.  and  S.  and  M.  and  M. 


S  SULFUR 


t° 

Partial  pressure  of  S02  cm.  Hg.  - 

Gms.  S02  per  100  gms.  of  H20 
_ /s _ 

> 

1 

2  4 

6 

8 

10 

is 

*0 

2 

5  it 

17. .5 

24 

31 

50 

*10 

3.5 

7-5  17 

27 

37 

47 

73- 

*18 

5 

11  24.5 

38 

51.5 

65 

20 

3 

11  27 

43 

58 

*25 

6 

15  32 

SO.  5 

67 

84 

30 

7 

17  38 

58 

78 

40 

11 

25  51 

77 

50 

16 

34  70 

60 

21 

45  92 

70 

27 

115 

80 

34 

90 

44 

100 

55 

‘Data  of 

Morgan  and 

Maass 

FREEZING  POINTS  IN  THE 

SYSTEM  S02  -  H20 

(Fischer  and  Burger,  1948) 

ft.  %  so2 

t°C 

Wt.  %  so2 

t°C 

Wt.  %  so2 

t°C 

0.96 

-0.1 

5.80 

-2.0 

8.23 

+0.4 

1 .94 

-0. 6 

6.32 

-2.1 

9.66 

2.2 

3.53 

-1 . 2 

*6.7 

-2.4 

11.08 

i\.2 

4.46 

-1.5 

7.40 

-1 .6 

12.92 

6.6 

‘Eutectic 

Data  for  the  solubility  of  sulfur  dioxide  in  water  at  atmospheric  pres¬ 
sure  from  o°  to  ioo°  is  given  by  Oman,  1924- 

TOTAL  VAPOR  PRESSURES  OF  AQUEOUS  SULFUR  DIOXIDE  SOLUTIONS 

(Maass  and  Maass,  1928) 


Pressures  are  given  in  cm.  of  mercury  at  o 


Wt.  %  S02  Cm.  Hg 
10° 


4-57 

24.  3 

8.19 

45.2 

1 1.64 

67-4 

14.75 

87.4 

18.91 

124.  5 

19.86 

128.8 

23.10 

154-  3 

.  Wt.  %  S02  Cm.  Hg. 
16 . 5° 


4.  48 

31-0 

8.03 

57.2 

1 1.42 

84-4 

14-  31 

111.4 

18.  57 

151  -9 

19.52 

156.O 

22.  71 

188.  4 

Wt.  *  S02  Cm.  Hg. 
22° 


4-40 

37-8 

7.88 

69.3 

11.17 

102.2 

14-04 

132.6 

18.22 

178.3 

19.14 

l86.1 

22.  32 

222.2 

Wt.  %  S02  Cm.  Hg. 
25° 


6.9  66.2 

22.4  246.9 

27° 

4.32  44-8 

7.71  81.O 

10.95  118.3 

13.74  152.8 

17.85  206.9 

21.86  255-6 


I 
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SULFUR 


S 


SOLUBILITY  OF  SULFUR  DIOXIDE  IN  SULFURIC  ACID  SOLUTIONS 

(Lopatto  and  Savinaev,  1984) 


Wt.  %  h2so4 

in  Solvent 


%  S02  in 
SO  + 

Air  Mixture 


%  S02  in  Acid 


20 


3® 


40' 


50‘ 


60 ' 


61.59 

9 

12 

24 

66.71 

7.2 

17.6 

23.8 

37.6 

70.74 

9 

12 

18 

24 

73.64 

9 

12 

24 

78.04 

9 

12 

18 

24 

0.304 
.809 
1 .172 
2.058 


0.345 

.587 

1.990 

0.221 

.560 

0.734 

1.317 

0.255 

.362 
.  522 

•  744 

•  415 

•  523 
.854 

•  380 

•  455 
.586 

•  779 


0.262 
•449 
1.495 
0.167 
.  401 

1.043 

0.175 

.270 

-.420 

•542 

•  327 
•395 

.  609 

.  262 
•353 

•  439 
•S42 


0.194 
•  314 
1 .00 


0.137 

•  199 

•  344 
.  41 8 

•  249 
.  270 

•  474 
.209 

•  2  52 

•  340 
•452 


0.153 
•  250 
1  •  730 


0.104 

.162 

.271 

•355 

.169 

.210 

•  371 
.146 
.194 
.263 

•  364 


SOLUBILITY  OF  SULFUR  DIOXIDE  IN  SULFURIC  ACID  AND  OLEUM  SOLUTIONS 

(Mile9  and  Carson,  1946) 


The  authors  plotted  their  data  and  drew  curves  which  show  minima  or 
inflections  at  compositions  corresponding  to  H2SO  *Ha0,  H2SO^,  and 
H  SO  ’SOj,  but  the  accuracy  of  the  determinations  seems  to  justify  only 
the  drawing  of  a  smooth  curve  having  a  single  minimum  near  70%  total  SC>3 
[H^O^- H2OJ.  Results  are  given  for  a  partial  pressure  of  S02  =  760  mm. 
and  were  read  from  the  smooth  curve. 


Results  at  20° 

- - /s _ 

Results 

at  40° 

Results 

at  60 0 

Gms .  S03 

Gms .  S02 

Gms .  S03 

Gms.  S02 

Gms .  S03 

Gms .  S02 

per  100  gms. 

per  100 

per  100  gms. 

per  100 

per  100  gms. 

per  100 

S03+H20 

gms.  Acid 

so3  +  h2o 

gms.  Acid 

so3  +  fl20 

gms.  Acid 

82 

4-  2 

57 

1 . 72 

57 

1.05 

84 

4-9 

60 

1-55 

60 

.90 

86 

6. 2 

65 

1.45 

65 

.85 

88 

8.2 

-  70 

i-S 

70 

.90 

90 

10.5 

75 

1.7 

75 

1 .00 

92 

15.0 

80 

2.1 

80 

1.3 

93 

18.0 

85 

2.9 

85 

1.7 

94 

21.5 

95 

27.2 

Data  for  the  solubility  of  sulfur  dioxide  in  water  and  0-95%  sulfuric 
acid  solutions  from  2°  to  1200  is  given  by  Kuznetsov,  1941. 

The  freezing  points  of  mixtures  of  nitric  acid  and  fuming  sulfuric 
acid  are  given  by  Gelfman,  1948. 
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Data  for  the  solubility  of  sulfur  dioxide  in  calcium  bisulfite  solu¬ 
tions  is  given  by  White,  Vivian,  and  Whitney  (1948),  Conrad  and  Buesch- 
lein  (1937),  and  Euckell  (1925).  Euckell  also  gives  data  for  the  solu¬ 
bility  in  water,  sulfuric  acid,  and  sodium  sulfate  solutions  from  40° 
to  90°. 

Data  for  the  solubility  of  sulfur  dioxide  in  disodium  hydrogen  phos¬ 
phate  solutions  is  given  by  Luchinskii  and  Tavrovskaya,  1940. 

EQUILIBRIUM  IN  THE  SYSTEM  S02-Mg0-H20 

The  amounts  of  free  and  combined  S02  in  solutions  saturated  with  S02 
and  MgS03‘6H20  at  150  and  250  up  to  one  atmosphere  total  pressure  are 
given  by  Conrad  and  Brice,  1948. 

Data  for  the  solubility  of  sulfur  dioxide  in  liquid  magnesium  is  given 
by  Schneider  and  Esch,  1940. 

SOLUBILITY  OF  SULFUR  DIOXIDE  IN  ETHYL  ALCOHOL 

(Carina,  1856) 


0 

5 

10 


alcohol  had  a  density  of 
good  agreement  with  those 

0.792 
of  de 

at  200.  These  results  are 
Bruyn  (Vol.  I,  p.  1462). 

Density  of 
Solution 

t° 

Density  of 
Solution 

327-8 

251  •  2 
190.0 

1.119 

1.05s 

1 .004 

IS 

20 

25 

144-1 

113.6 

98.3 

0.966 
•  940 
.928 

SOLUBILITY  OF  SULFUR  DIOXIDE 

IN  BENZENE 

(Ipatieff  and  Monroe,  1942) 


+  O 

Total  Pressure 

Gms .  SO- 

t 

atm.  (absolute) 

100  gms.  Be 

26 

1 .20 

24-7 

26 

27 

1.75 

2.40 

37.6 

84. 8 

25 

2.6s 

125-5 

SOLUBILITY  OF  SULFUR  DIOXIDE  IN  ORGANIC  SOLVENTS  AT  20 

(Weissenberger  and  Hadwiger,  1927) 


Ml.  S02  absorbed 
Solvent  per  ml.  of  Solvent 


Ml.  S02  absorbed 
Solvent  per  ml.  of  Solvent 


Cyclohexanon'e 

10  Wt.  %  Camphor  in 

Cyclohexanone 

20  Wt.  %  Camphor  in 

Cyclohexanone 

m-Methylcyclohexanol 

10  Wt.  %  Camphor  in 

m-Methylcyclohexanol 


22  8o  20  Wt.  %  Camphor  in 

m-Methylcyclohexanol 
15.20  Decahydronaphthalin 

Hvdroterpine 

14.70  (Density  =  0.883) 

16.72  Turpentine 

10  Wt.  %  Camphor  in 

r,r>  Tetrahydronaphthalin 


11.00 
7  •  i>0 

14.5 

8.3 


6.95 
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SOLUBILITY  OF  SULFUR  DIOXIDE  IN  SOLAR  OIL  (PETROLEUM) 


(Avdeeva  and  Pitelina,  1947) 

See  note  p.  100 


Gms .  S02  Moles  S02 

o  Gms .  S02 

Moles  S02 

t° 

per  iiter  per  liter 

1  per  liter 

per  liter 

10 

40.60 

0.635 

60  14-68 

0.229 

14 

38. 10 

•  596 

110  6.44 

.105 

30 

23.40 

.  366 

115  6.00 

.094 

Melting  point  data  are 

given  for  the  following: 

S°2 

+  Pyridine 

(Hoffman  and  Van  der  Werf, 

1946) 

so2 

+  oC-Picoline 

( 

) 

so2 

+  /3-  " 

( 

) 

S02 

+  X-  " 

( 

) 

so2 

+  Acetic  Acid 

(Scheub  and  McCrosky,  1944) 

S02 

+  Ethylene  Oxide 

(Albertson  and  Fernelius,  1 

943  > 

so2 

+  Dioxane 

( 

) 

so2 

+  Anisole 

( 

) 

so2 

+  Acetone 

( 

) 

so2 

+  Diethylsulf ide 

( 

) 

S02 

+  Methylaniline 

( 

) 

so2 

+  2,  3  Lutidine 

(Hoffman  and  Van  der  Werf, 

1948) 

S02 

+2,4  Lutidine 

( 

) 

so2 

+  2,  6  Lutidine 

( 

) 

so2 

+  n-Hexane 

(Seyer  and  Gill,  1924) 

S02  +  Cetane  (Seyer  and  Hug  get,  1924) 


ANTIMONT  Tri  BROMIDE  SbBr3 

Melting  points  are  given  for: 

SbBr3  +  m-Nitrophenol  (Pushin,  1948a) 

SbBr3  +  Trinitrotoluene  (Pushin,  Nikolic,  et  al,  1947) 

ANTIMONY  Tri  CHLORIDE  SbCl3 
Melting  points  are  given  for: 

SbCl3  +  Trinitrotoluene  (Pushin,  Nikolic,  et  al,  1947) 

SbCl3  +  p-CH^H^CN  (Pushin,  Ristic,  Parchomenko,  and  Ubovic,  1942) 

ANTIMONY  Tr i  IODIDE  Sbl3 

Melting  points  are  given  for: 

SbI3  +  C6H5CN  (Pushin,  Ristic,  Parchomenko,  and  Ubovic,  1942) 

Sbl3  +  Naphthalene  (Pushin,  1948a) 

Sbl  +  Nitrobenzene  (  "  ) 


Sb 
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ANTIMONY  Tri  FLUORIDE  SbF, 


SOLUBILITY  OF  ANTIMONY  TRIFLUORIDE  IN  ORGANIC  SOLVENTS  AT  25° 

(Brack,  Harvey,  and  Haendler,  1949) 


Solvent 


Benzene 

n-fleptane 

i ,  4  Dioxane 

Di  -  n  -  Butyl  Ether 

Chlorobenzene 


Gms.  SbF^  per 
ioo  ml. 
Sat.  Sol. 

5-5  x io~4 
1.6  x 10  3 
l.n 
5  x  io-2 
5.0  x 10-4 


Solvent 


Methanol 
i  -  Propanol 
Methyl  Ethyl  Ketone 
Acetone 
Nitrobenzene 


Gms.  SbF^  per 
ioo  mi. 
Sat.  Sol. 

133 
34-3 
8.0 
55-3 
5.6  x io-2 


H  ST  I B I  HE  SbH3 

At  room  temperature  i  volume  of  water  dissolves  1/5  volume  of  SbHy 
At  room  temperature  1  volume  of  alcohol  dissolves  15  volumes  of  SbH3- 
At  o°  1  volume  of  carbon  disulfide  dissolves  at  least  250  volumes  of 
SbH  .  Stock  and  Guttmann,  1904- 


S  ANTIMONY  Tri  SULFIDE  Sb2S3 

Kapustinsky  (19*0)  solubility 

sis  of  thermochemical  data  to  be  2.9x10 
in  aqueous  solutions  is  thus. 


pH 


9  11 

8  ^  ovin  4 


-  .  ov-irT2  1  1  x  10'4  8.2x10  7  3-5Xi°  2.2x10 

Moles  Sb2S3  per  liter  3-3*  10  i-3 


OH  SCANDIUM  HYDROXIDE  Sc(0H>3 

Oka,  >3,0  fouud  the  solubility  of  scandiu™  hydroxide  i.  water  to  be 
1.3x10  ®  moles  per  liter. 


Se  SELENIUM  Se 

carboi^disulf ide^ere  -d  Solutvin, 

1947. 
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Si 


SILICON  TETRABROMIDE  SiBr^ 

MELTING  POINTS  OF  SILICON  TETRABROMIDE  -  DIOXANE  SOLUTIONS 

(Kennard  and  McCnsker,  19  48) 


Mole  %  Melting  Solid 

Dioxane  Point  Phase 

o.o  5-4 

o.o  2.3  S* 

4-5  2.9  S 

8.4  i.2  S 

8.4  -2.0  s* 

10.0  +0.4  S 

10.0  “3-2  s* 

12.5  -o.8  S 

12.5  -4.2  S* 

16.3  -2.2  S 

16.3  “5*8  S* 

19.8  -3.0  8 

19.8  -7.1  S’ 

27.0  -6.9  s 

31.1  -8.2  S 

*  =  Metastable  S  =  SiBr4 


Mole  % 

Melting 

Solid 

Dioxane 

Point 

Phase 

3i-i 

-11.1 

S* 

39-5 

-11.4 

s  +  c 

39 

“13-5 

S*+  C 

44-5 

-8.6 

C 

50.6 

-6.0 

C 

56.4 

-4.0 

C 

61 . 2 

-2.  7 

C 

66.9 

-1.1 

C 

70.6 

+0.1 

C  +  D 

75-5 

1.7 

D 

80.8 

3-6 

D 

86.4 

6.9 

D 

90.9 

7.5 

D 

96.  6 

10.0 

D 

100.0 

11.8 

D 

C  =  SiBr4'4<CH2)402  D  =  ( CH2 ) 402 


Densities,  dielectric  constants,  and  polarizabilities  of  dilute  silicon 
tetrabromide  -  dioxane  solutions  and  silicon  tetrabromide  -  carbon  tetra¬ 
chloride  solutions  are  also  given  by  Kennard  and  McCusker,  1948. 


SILICON  TETRACHLORIDE  SiCl4  Cl 

Melting  point  data  are  given  for  the  following  systems: 

SiCl4  +  Dioxane  (Kennard  and  McCusker,  1948) 

SiCl4  +  Anisole  (Sisler,  et  al,  1948)  (Sisler  and  Cory,  1947) 

SiCl4  +  Phenetole  (Sisler,  et  al,  1948) 

SiCl4  +  Methyl-m-Cresyl  Ether  (Sisler,  et  al,  1948) 

SiCl4  +  Diphenyl  Ether  (Sisler  and  Cory,  1947) 

SiCl4  +  Diethyl  Ether  (Sisler  and  Mattair,  1948) (Sisler, 

Batey,  Pfahler,  and  Mattier,  1948) 

SiCl4  +  Tetrahydrofuran  (Sisler,  Batey,  Pfahler,  and  Mattier,  1948) 

SiCl4  +  Azobenzene  (Pushin,  1948a  ) 

SiCl4  +  Naphthalene  (Pushin,  1948a) 

SILICON  Methyl  CHLORIDES  SiCKCH  )  Cl 

SiClKCflJ- 

SiCl^CH*) 

Melting  points  in  the  systems  SiCl  -  diethyl  ether,  SiCKCH.,)  „  -  diethyl 

^^Cl2 ( CH^ ) 2  -  diethyl  ether  and  SiCl,(CH,)  -  diethyl  ether  are  given 
by  Sisler  and  Mattair,  1948.  J  6 


Si 
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0  SILICON  OIOXIOE  Si02 


SOLUBILITY  OF  QUARTZ  IN  ALKALINE  SOLUTIONS 

(Friedman,  1948  )  (Tnttle  and  Friedman,  19481 


Gms . 

Si02  per 

liter 

of  Aqueous  NaOH 

or  Na2C03  Solution 

Solvent  %  Na20 

300° 

350° 

400 

0 

450° 

- - -  - Vi 

NaOH 

Na2C03 

NaOH 

Na2C03 

NaOH 

Na2C03 

NaOH  Na2C03 

1 

20 

5 

25 

13 

35 

22 

35  24 

5 

13S 

28 

152 

50 

155 

90 

163  124 

15 

514 

43 

Si  5 

60 

560 

105 

560  28s 

Weighed  amounts  of  oure  quartz  and  sodium  carbonate  were  added  to  10 
ml  of  water  in  a  pressure  bomb  and  rocked  up  to  150  hours  at  each  tem¬ 
perature.  The  data  for  NaOH  are  from  Tuttle  and  Friedman. 


SOLUBILITY  OF  SILICA  IN  AQUEOUS  SOLUTIONS 

(Correns,  1941) 


pH  of  Solution  0 

Millimoles  Si02  dissolved 

in  1  liter  after  8  months  1.65 


3  S 


6 


11 


0.65  1.81  3-63 


6.3 


Data  for  the  solubility  of  Si02  in  NH„F  solutions  is  given  by  Dixon, 
1946. 

Data  for  the  solubility  of  silica  in  at  high^essure^anO  tem¬ 
peratures  is  given  by  Gillingham,  iw8.  *  .  temperature,  and 

considerable  %£££?£*£"  «■»  crystallisation  of  various  miner- 
als  in  nature. 


Sm  SAMARIUM  Sm 

Data  for  the  solubility  of  samarium  compounds  are  found  on  pages  1.65- 
1468  in  Volume  I. 

SAMARIUM  NITRATE  Sm(N03»3 

DISTRIBUTION  OF  SAMARIUM  NITRA—N^HBR  ANDn-BEHI  ALCOHOL  AT  ns’ 

The  salt  was  prepared  from  -pure.'  samarium  oxide  and  probably  contained 
excess  nitric  acid. 


NO 


Wt.  %  Sm203  in 


Wt.  %  Sm203  in 


Aqueous  Phase 


- - < - Phase  Alcohol  Phase 

Alcohol  Phase  Aqueous  Phase 


30.2 
28.0 
25. 1 


5.88 
3-33 
1 . 37 


22.7 

20.6 

18.6 


0.64 

.38 

.20 
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Sa 


SAMARIUM  SELENATE  Sm2( Se04) 3‘ 8H20 

SOLUBILITY  OF  SAMARIUM  SELENATE  IN  WATER 

(Friend,  1941) 


The  solid  phase  is  Sm2 ( Se04 ) 3 • 8H20  throughout. 


Gms.  Sm2(Se04>3  per 
1  oo  gtns .  Sat .  Sol . 


Gms.  Sm2(Se04)3  per 
too  gms .  Sat .  Sol. 


16.6 

33.60 

25.0 

30.21 

35-2 

26.42 

45-0 

23.56 

50.0 

22.15 

5S.o 

21.13 

64.  6 

18.62 

80 

14.00 

SAMARIUM  TUNGSTATE  Sm2(W04>3 

SOLUBILITY  OF  SAMARIUM  TUNGSTATE  IN  WATER 

(Vickery,  1949) 

Gms.  Sm2(W04>3  per  100  ml. 

20 0  100° 

Unignited  0.025  0.032 

Ignited  0.003  0.004 


SeO 


WO 


TIN  Sn 

Melting  point  data  for  the  system  Sn  +  SnS  are  given  by  Anderson  and 
Ridge,  1943- 


TIN  Tetra  BROMIDE  SnBr„  Br 

4 

Bond  and  Belton,  1945  reinvestigated  the  system  SnBr4  -  S02  (See  Vol.  I, 
p.  1489)  and  found  the  compound  2SnBr4‘S0  .  This  is  identical  in  proper¬ 
ties  and  composition  with  the  heavy  liquid  layer  found  previously. 

Melting  point  data  are  given  for: 

SnBr4  +  0  -  CH3C^H4CN  (Push in,  Ristic,  Parchomenko,  and  Ubovic,  1942) 
SnBr4  +  Trinitrotoluene  LPushin,  et  al,  1947) 
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MELTING  POINTS  IN  SYSTEMS  OF  STANNIC  BROMIDE  WITH  ORGANIC  COMPOUNDS** 


(Kurnakov  and  Woskressenskaya,  1937) 


With  (COOCH3)2 


Mole  %  Q  Solid 
SnBr4  1  Phase 


0 

54 

A 

10 

50.2 

A 

20-85 

48 

A* 

95 

30.2 

A 

97 

28.7  A  +  B 

100 

29-  5 

B 

20 

60 . 1 

2L 

30 

72 

2l 

40 

78 

2l 

50 

80 

2L 

60 

78 

2L 

70 

72 

2L 

80 

60.1 

2l 

With  (CH2COOCH3)2 


Mole  % 

Solid 

SnBr4 

t° 

Phase 

0 

18.4 

C 

5 

17.0 

C 

9 

15.6 

C  +  D 

10 

21 .8 

D 

20 

32.2 

D 

30 

35-0 

D 

45 

36.6 

D 

50 

36.8 

D 

60 

36.3 

D 

70 

35-0 

D 

80 

32.5 

D 

90 

27-7 

D 

92 

25-5 

D  +  B 

100 

29.5 

B 

(Kurnakov  and  Stem  in,  1936) 

- - ^ - s 

With  CH3C00C2H5 


Mole  % 
SnBr4 

t° 

Solid 

Phase 

0 

-83.6 

E 

1.41 

-91.5 

E  +  F 

5.00 

-75-25 

F 

10.00 

-54.50 

F 

20.00 

-18.0 

F 

29.23 

-8.0 

F 

31.80 

-7.0 

F  +  G 

32.00 

-3-0 

G 

40 .00 

+2.5 

G 

S0.00 

5-7 

G 

57-50 

3-8 

G 

58.50 

2.8 

G  +  B 

75.00 

15.2 

B 

100.00 

29.9 

B 

D  =  SnBr 

•  (CH2COOCH3>2 

=  SnBr4‘CH3C00C2H5 


B  =  SnBr,, 


C  =  (CH2C00CH3)2 


F  =  SnBr  ' 3CH_C00C2Hc 


=  (C00CH3)2 

=  CH  C00C-H-  »  - n  -  j  *s  3 

*  -  <rmrH  )  at  this  temperature  the  solid  phase  melts  to  form  two  im- 

olid -liquid  equilibrium  and  are  marked  2L  . 

4he  densities,  viscosities,  and  conductivities  o,  these  syste-s  were 
ilso  determined. 


The  densities  and 
solvents  at  various 


viscosities  of  solutions  of  SnBr^ 
temperatures  were  determined  by. 


in  the  following 


(Kurnakov  and  Sternin,  1936* 


(Kurnakov  and 
Woskressenskaya, 1937 > 
_ 


Ethyl  Formate 
Ethyl  Ether 
Methyl  Acetate 


Methyl  Oxalate 
Ethyl  Malonate 
Ethyl  Ester  of 
Methyl  " 


C0(0CH3>2  c2h5oh 
C0(0C2H5)2  c6h5oh 

Ethyl  Malonic  Acid  B(0CH3>3  <02H5)2S 

11  »  "  B(0C2H5)3 


TIN  CUPFERRATE  Sn (C^H^Nl N0)0) 4 


,-35.  (Pyatnitski,  1946) 


The  solubility  product  is  7.5x10 
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STANNUM 


Sn 


TIN  Tetra  CHLORIDE  SnCl4 

MELTING  POINTS  IN  SYSTEMS  OF  STANNIC  CHLORIDE  AND  NITRILES 

(Pushtu,  Ristlc,  Parchomenko,  and  Obovic,  1942) 


Mole  % 

Prop io- 

t° 

nitrile 

0 

-33 

11 

+23 

23-5 

35 

34-5 

45 

44 

54 

56 

66 

60 

71 

66.6 

76.5 

70 

73-5 

74 

66 

83 

31 

100 

-104 

Mole  % 

Benzo- 

t° 

nitrile 

0 

-33 

13 

+54-5 

20 

66 

31 

81 

40 

91 .5 

46.5 

98 

53-5 

104 

66.6 

109 

76.5 

104 

80 

100 

89 

80 

100 

-12.5 

Mole  % 

o-Tolui- 

t° 

nitrile 

0 

-33 

10.5 

+36 

20 

47-5 

30.5 

56 

41 

63 

50.5 

67 

60 

70 

66.7 

73 

69-5 

71.5 

79-5 

54 

84 

41 

100 

-14 

Mole  % 

m-Tolui- 

t° 

nitrile 

0 

-33 

8.5 

+14 

18 

42 

30 

62 

40 

75-5 

50 

86.5 

60 

94-5 

66.6 

97 

70 

95 

80 

86 

88.5 

64*5 

MELTING  POINTS  IN  SYSTEMS  OF  STANNIC  CHLORIDE  WITH  ORGANIC  COMPOUNDS 

(Kurnakov  and  Wos kressenskaya,  19S7I 


Cl 


With 

(COOCH 

3*2 

Mole  % 
SnCl4 

t° 

Solid' 

Phase 

0 

54-2 

A 

10 

49.2 

A 

20 

42.5 

A  +  B 

25 

63.2 

B 

30 

73-2 

B 

40 

86.8 

B 

50 

90.6 

B 

52 

89.8 

B 

55-92 

88.2 

B* 

95 

72 

B 

100 

-30 

C 

With 

<cooc2h 

5*2 

"Mole  % 

Solid 

SnCl4 

t° 

Phase 

0 

-41 

D 

10 

30.2 

E 

20 

58.5 

E 

30 

69-1 

E 

40 

78.6 

E 

47 

81.9 

E 

50 

83.6 

E 

52 

82.6 

E 

60  -  97 

80.3 

E* 

100 

-30 

C 

With  CH2(COOC2H5>2 


"Mole  % 

Solid 

SnCl4 

t° 

Phase 

0 

-49.8 

F 

20 

-2 

G 

30 

55.8 

G 

40 

98 

G 

45 

112.1 

G 

48 

115-8 

G 

50 

ll6.8 

G 

52 

1 10 

G* 

60  -  95 

110 

G** 

100 

-30 

C 

With  (CH2COOC2H5)2 


0 

-20.8 

H 

40 

71 .8 

I 

75 

57 

I 

10 

+1 .0 

I 

50 

96.4 

I 

80 

49.5 

I 

25 

37.2 

I 

52 

94.2 

I 

90 

36.3 

I 

30 

44.6 

I 

60 

79.7 

I 

100 

-30 

C 

33-3 

52.1 

I 

66.6 

68.2 

I 

With 

C0( OC_Hc ) 

10 

30.1 

J 

35 

46.5 

J 

50 

53.1 

K 

20 

42.0 

J 

37 

42.1  J 

+  K 

60 

50.0 

K 

30 

47.4 

J 

40 

49.0 

K 

7S 

33- S 

K 

33-3 

47.9 

J 

45 

51-5 

K 

100 

-30 

C 

D  =  (COOC2H5)2 


A  =  (COOCH  )  B  =  SnCl  •  (OOOCH  )  C  =  SnCl4  U  =  IUU 
E  =  SnCl  •TCuOC2Hg)2  E*  =  SnClu- (COOC  H- )  +  2  liquids  with  upper  crit 
ical  temperature  -  125°  F  =  CH ,( COOC^ ) 2  G  =  SnCl4-CH2(COOC2H5)2 

G’^=  SnCl4,CH2(COOC2Hgl 2  + 2  liquids  with  upper  critical  temperature  = 1 1 
G*‘  =SnCi:-CH _tC00C,H^),  +2  liquids  with  upper  crit.  sol.  temp.  =  1250 


vj  ^  ~  ^  i.ic[u  lqs  wun  upper  criLiccLi-  LeniuerciLure  , 

G“  =SnCl4-CH2(COOC2H^)2 +2  liquids  with  upper  crit.  sol.  temp.  =  125 

k  =t&CO-aJ?ofcii  J  =  s»<V*x«ayuia 


15C 


2ll5' 2 


SnQ4-200(0C2H5)2 


'2  5  2 


Sn 


STANNUM 
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Cl 


The  densities  and  viscosities  in  the  systems: 

SnCl4- CO(OC2H5>2>  SnCl4-C0(0C2H5)2,  SnCl4  -  B(OCH3>3>  and  SnCl4-B(0C2H5»3 
are  given  by  Kurnakov  and  Woskressenskaya,  1937a. 

Melting  point  data  are  given  for  the  following: 

SnCl 


SnCl, 

SnCl, 

SnCl, 

SnCl, 

SnCl, 

SnCl, 


-  Sisler  and  Cory,  1947 

-  Sisler  and  Cory,  1947;  Sisler  et  al,  1948 

-  Pushin,  1948a 

-  Pushin,  1948a 

+  Trinitro  Toluene  -  Pushin,  et  al,  1947 
+  Methyl-m-Cresyl  Ether  -  Sisler,  et  al,  1948 
+  Phenetole  -  Sisler,  et  al,  1948 


+  Diphenylether 
+  Anisole 
+  o-Nitroanisole 
+  Azobenzene 


I  STANNIC  IODIDE  Snl4 

Data  for  the  solubility,  of  stannic  iodide  in  several  slightly  polar 
solvents  is  given  by  Negisi,  1940- 


STANNOUS  OXIDE  SnO 


SOLUBILITY  OF  STANNOUS  OXIDE  IN  HYDROCHLORIC  ACID 
AND  SODIUM  HYDROXIDE  SOLUTIONS  AT  25° 

(Garrett  and  Heiks,  1941) 


Results  in  NaOH  Solutions 


Results  in  HC1  Solutions 


/ - 

Initial  Moles 
NaOH  per  1000 
gms.  H20 

Moles  SnO 
per  1000 
gms.  K20 

Initial  Moles 
NaOH  per  1000 
gms.  H20 

Moles  SnO 
per  1000 
gms.  H20 

Initial  Moles 
Hdper  1000 
gms.  f^O 

0.005 

.010 

.015 

.020 

.025 
.030 
•  035 
.040 

0.00065 
. 00128 

.00193 

. 00256 
.00319 
.00381 
.00442 
.00502 

0 . 060 
.070 
.080 
.085 
.  100 

.200 
.300 
.  400 

0.00732 
.00843 
.00948 
.00998 
. 01200 
.0236 
.0346 
.0443 

0.000 

.005 

.010 

.015 

.020 

.030 

.040 

.050 

.00618 

Moles  SnO 
per  1000 
gms.  H20 

0.0000050 

.00175 

.00390 

.00600 

.00815 

.01245 

.01680 


SOLUdILIIi  uf  oirti  .  i<u2) 

(Gorman  and  Leighton,  19441 

The  results  are  nearly  ide"ticaJ;of  ^^complex^onriurcS^^that 

Initial  Moles 


Initial  Moles  Moles  SnO  ----  ter 

HCL04  per  liter  per  liter  HC104  pe 


0.0113 

.0186 

.0254 

.0311 

.0343 


0.00318 

.00890 

.0124 

.0126 

.0149 


4 

0.0433 
.  0449 
.0590 

.0665 

.0823 


Moles  SnO  Initial  Moles 
per  liter  HQ04  per  liter 


Moles  SnO 
per  liter 


0.0179 
.0176 
.  0257 
.0277 
.0353 


0.0866 
. .0870 
.1125 


0.0353 

.0379 

.0475 
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STANNOUS  HYDROXIDE  Sn(OH)2 

Oka,  !940  found  the  solubility  in  water  to  be  2.0  x io~9  moles  per  liter. 
STANNOUS  SULFIDE  SnS 


Kapustinsky,  1940  calculated  the  solubility  product  of  stannous  sulfide 
from  thermochemical  data  to  be  l.oxio'27.  The  calculated  solubility  in 
various  solutions  are: 

pH  3  5  7  9  11 

Moles  per  liter  9.6  x  io~ 7  9.7x10  9  1.4x10  10  1.0x10  11  1.0x10 


STRONTIUM  Sr 

Melting  point  diagrams  are  drawn  for  the  systems  Sr  -  SrBr  and  Sr  - 
Sri  by  Cubicciotti  and  Thurmond,  1949.  About  20-25%  of  tne  metal  dis¬ 
solves  in  each  salt,  and  there  is  a  large  liquid  immiscibility  gap  in 
each  system  above  750°. 

STRONTIUM  ARSENATES  Sr2H2( As04»2  AsO 

Sr3(As04)2 

SOLUBILITY  OF  EACH  IN  WATER  AT  170 

(Guerin  and  Michel,  1942) 

0.45  gms  of  Sr2H_(As04)2  are  dissolved  in  100  gms.  of  saturated  solu¬ 
tion.  The  solid  phase  is  either  the  di-  or  trihydrate. 

0.027  gms.  of  Sr  (AsO  )2  are  dissolved  in  100  gms.  of  saturated  solu¬ 
tion.  The  solid  phase  is  Sr_(AsO„) '17H-O. 

o  4  ^  2 


STRONTIUM  BROMIDE  SrBr2  Br 


SOLUBILITY  OF  STRONTIUM  BROMIDE  IN  WATER  ABOVE  ioo° 


(Benrath,  1941) 

t° 

Gms .  SrBr2 
per  100  gms. 

Solid 

t° 

Gms .  SrBr2 
per  100  gms. 

Solid 

t° 

Gms.  SrBr2 
per  100  gms. 

Solid 

Sat.  Sol. 

Sat .  Sol . 

Sat .  Sol . 

104 

69.4 

A 

262 

78.7 

A 

338 

91-0 

A 

154 

71.9 

A 

291 

81.6 

A 

342 

92.0 

A 

176 

73.0 

A 

303 

82.  7 

A 

345 

92.4 

A  +  B 

212 

75-1 

A 

319 

84.4 

A 

366 

93*3 

B 

224 

76.2 

A 

33i 

89.0 

A 

383 

94-0 

B 

249 

78.2 

A 

335 

90.0 

A 

A  =  SrBr2-H20 

B  = 

SrBr 

2 

Sr 
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Cl  STRONTIUM  CHLORIDE  SrCl2 


SOLUBILITY  OF  STRONTIUM  CHLORIDE  IN  WATER  ABOVE  ioo° 

(Benratk,  19411 


Gms .  SrCl2 

t°  per  100  gms.  Solid  Phase 
Sat .  Sol . 


Gms.  SrCl2 

t°  per  ioo  gms.  Solid  Phase 
Sat.  Sol. 


124 

131 

137 

141 

155 

166 

184 

200 

230 


53.9 

SrCl2-2H20 

233 

54.1 

II 

265 

55.0 

II 

293 

55-5 

II 

312 

56.9 

II 

318 

58.3 

It 

320 

60.2 

it 

340 

62.3 

11 

382 

66.6 

SrQ2-2H20  +  SrCl2-H20 

412 

67.1 
69.7 

73-9 

76.2 
78.0 
78.5 

79.0 

80.0 
81 .0 


SrCl  ’HO 

2 11  2 

II 

II 


SrCl, 


•H„0  +  SrCl 
SrCl. 


2 


SOLUBILITY  OF  STRONTIUM  CHLORIDE  IN  ORGANIC  SOLVENTS  AT  25° 

(Isbin  and  Kobe,  1945) 


Solvent:  Monoethanolamine  Ethylenediamine  Ethylene  Glycol 


Gms.  SrCl2  per  ioo 

gms.  Sat.  Sol.  19«5 


36.4 


Melting  points  in  the  system  SrCl2  -  SrF2  have  been  determined  by 
Bergman  and  Bukalova,  1949- 


CrO  STRONTIUM  CHROMATE  SrCrC>4 

SOLUBILITY  OF  STRONTIUM  CHROMATE  IN  ETHYL  ALCOHOL  SOLUTIONS 

( Davis,  1942) 


Solutions  rotated  with  solid  strontium  chromate  did  not  become  satu- 

%r°r  ~i  .Sr*  --!  .« 

are'in’grams  SrCrO,  per  ioo  gms.  saturated  solution. 


Wt.  %  C2H50H  (Approx.  Volume  %). 


0.0 

19.7 

41 . 8 

92.5 


0 

25 

50 

95 


25° 

O.096 

.011 

.0004 

/V  .0000  5 


50° 

0.090 
.012 
.0009 
<£  .00005 


75° 

0.080 
.008 
.0003 
<  .00005 


I 


STRONTIUM  IODIDE  Srl2 


0.14 

solution  in 
1937) 


.  of  a  saturated 
and  Viktorov, 
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Sr 


STRONTIUM  NITRATE  Sr(N03)2 


SOLUBILITY  IN  WATER  ABOVE  ioo0 

(Beorath,  1  942) 


Gms.  Sr ( NO  ) 2  per 
1  ioo  gms.  Sat.  Sol. 

179  55 

2  25  6° 

265  65 

312  70 


o  Gms.  Sr(NO_)2  per 
1  100  gms.  Sat.  Sol. 

370  75 
925  80 
475  85 


100  grams  of  a  saturated  solution  of  strontium  nitrate  in  furfural 
contain  0.2  gms.  Sr(N03)2‘4H20  at  25°.  (Trimble,  1941  I 


NO 


STRONTIUM  HYDROXIDE  Sr(OH)2 

Oka,  1940  found  the  solubility  to  be  0.066  moles  per  liter  by  means  of 
potent iometric  titration. 


STRONTIUM  SULFATE  SrS04  SO 

Strontium  sulfate  is  23  times  as  soluble  in  3  N  NaN03  solution  as  in 
pure  water.  (Belfiori,  1940) 


STRONTIUM  SELENATE  SrSe04  SeO 

0.1361  gms.  SrSe04  dissolve  in  100  ml.  of  water  at  io°  (Dolique,  1943) 

STRONTIUM  TUNGSTATE  SrW04  WO 

0.0284  gms.  SrWO  are  dissolved  in  one  liter  of  saturated  solution  in 
water  at  25°.  (Berkem,  1943) 

TANTALUM  CARBIDE  TaC  C 

X-ray  analysis  of  the  systems  TaC  -  TiC  and  TaC  -  ZnC  show  continuous 
solid  solutions.  (Kovalskii  and  Umanskii,  1946) 

Data  for  the  system  TaC  -  C  are  given  by  Ellinger,  1942. 


tantalum  chloride  Taci 


Cl 


SOLUBILITY  OF  TANTALUM  CHLORIDE  IN  TITANIUM  CHLORIDE 

ITarasenkov  and  Komandir.  1910) 


Temperature  0 

Gms.  TaCls  per  ioo  gms.  TaCltf  +TiCl  : 


25 


50 


ioo 


14-3 


27. 1 


33-9 
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SOLUBILITY  OF  TANTALUM  CHLORIDE  IN  ORGANIC  SOLVENTS 

_>1  (Namoradze  and  Zvjagincev,  1939) 


Solvent 

t° 

Gms. 

ml. 

TaCl-  per  100 
.  Sat.  Sol. 

Solvent 

t° 

Gms.  TaCl-perioo 
ml.  Sat.  Sol. 

CC1 

20 

0.838 

C6H5N02 

20 

5.576 

II  H 

30 

1  •  249 

It 

40 

5.684 

II 

38 

1 .556 

(CH2)2(NH2)2 

20 

1.336 

cs2 

0 

1.285 

C2H5Br 

0 

11.14* 

II 

14 

2.639 

M 

20 

17-43 

II 

20 

3.118 

CHC13 

20 

5-739** 

II 

25 

3-744 

‘When  a  solution  saturated  at  20°  was  cooled  to  o°  and  held  there  for 
12  hours,  the  saturated  solution  had  the  same  composition  as  at  20° 
(17.42). 


“TaCl-  forms  colloidal  solutions  with  CHC13  which  yield  gels  upon 
cooling.  A  much  longer  time  was  needed  to  approach  "saturation"  in  this 
solvent  than  in  the  others.  The  figure  given  is  the  result  after  50 
hours,  but  may  not  represent  fine  equilibrium. 


Br  TANTALUM  BROMIDE  TaBrt 


SOLUBILITY  OF  TANTALUM  BROMIDE  IN  ORGANIC  SOLVENTS 

(Namoradze  and  Zvjagincev,  1939) 


In  CC1, 


In  C2H5Br 


200  0.392  gms.  per  100  ml.  Sat.  Sol.  o°  0.256  gms .period  ml.  Sat.  Sol. 


30 1 


1 • 465  " 


It  II  II  «» 


20”  -3Q0 

25°  ‘428  " 


II  II  H  M 

II  II  II  It  » 


THORIUM  EMANATIONS 

»  complete  list  of  references  for  the  solubility  of  thorium  emanations 
in  various  solvents  is  given  by  Markham  and  Kobe,  iMib. 


THORIUM  IODATE  ThlI03>4 

At  25°,  0.203  gms.  are  dissolved  in  one  liter  of 
in  water.  (Spacu  and  Spacu,  1948) 


a  saturated  solution 


NO 


THORIUM  NITRATE  Th(N03>4 


DISTRIBUTION  OF  THORIUM  NITRATE 

(Rothschild, 


BETWEEN  WATER  AND  ORGANIC  SOLVENTS  AT  25 

Templeton,  and  Hall,  1948  ) 


ecause  of  the  small  temperature  coeff 
rate,  the  determinations  were  made  at 
icant  errors  were  introduced. 


icient  of  solubility  of  thorium 
"room  temperature",  and  no  sig 
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Th 


Data  of  Rothschild,  Templeton,  and  Hall,  1948 


%  Th02 


Organic  Aqueous 

Phase  Phase 


%  Th02 


Organic  Aqueous 

Phase  Phase 


%  Th02 

_ _ _ 

«*■ - - 

Organic  Aqueous 

Phase  Phase 


Methyl-n-Hexyl  Ketone 


9-40 

32.50 

6.18 

31-31 

2. 54 

29.41 

1.70 

28.68 

0.83 

27*54 

•53 

26.74 

•34 

25.87 

•  17 

24.78 

.08 

23.61 

Methyl-n- 

Hexyl  Ketone 

+  0. 

5  N  HN03 

10.34 

31.97 

8.02 

31-08 

5-  65 

30.16 

3-36 

29.03 

1 . 90 

27.86 

0.90 

25.64 

Methyl-n- 

Hexyl  Ketone 

+  1.0 

N  HN03 

5.68 

30.15 

4.03 

28. 87 

2. 70 

27.89 

1.65 

26.74 

0.91 

25.  67 

•55 

24.48 

Met hyl-n- Amyl  Ketone 


12.65 

31  -99 

8.85 

30.59 

4.48 

28. 92 

2.31 

27.58 

1.15 

26.31 

0.58 

24.77 

Isoamyl  Alcohol 

13-97 

31-21 

10.  87 

29.65 

7.46 

27.83 

5.62 

26.88 

3.60 

25.54 

2.31 

24-13 

Methyl-n- 

Hexyl  Ketone 

+  5-0 

N  HN03 

7.88 

30.23 

3-51 

29.44 

2.34 

28.10 

1.80 

27.14 

0.38 

26.18 

4.82 

25.95 

1.16 

25.86 

0.63 

23.73 

•34 

22.53 

Methyl  Isobutyl  Ketone 


4.07 

31.12 

0.21 

29.70 

5-99 

28. 42 

2.98 

27.14 

2.06 

26.52 

1.15 

25.55 

n-Hexyl 

Alcohol 

3.78 

32.06 

11.17 

30.04 

7.82 

28.69 

4-53 

26.95 

2.91 

25.69 

1 .69 

24.16 

n-Hexyl 

Alcohol 

+  1.0 

N 

HN03 

0.  37 

29.87 

8.58 

28.77 

6.79 

27.  68 

5-48 

26.76 

4.40 

26.05 

3-29 

25.16 

n-Hexyl 

Alcohol 

+  5-o 

N 

HN03 

8.20 

27.53 

6.76 

26 . 74 

6.65 

25.97 

4.74 

25.07 

2.  36 

23-95 

1.81 

22.53 

Systems  containing  HNO  were  found  to  decom¬ 
pose  somewhat  upon  standing,  and  several  deter¬ 
minations  were  also  made  after  2  to  4  weeks 
had  elapsed. 


DISTRIBUTION  OP  THORIUM  NITRATE  BETWEEN  ESTERS  AND  WATER  AT  25° 

(Templeton,  Rothschild,  and  Hall,  1949) 


"Practical"  Grade  Esters  were  Used 


Total  Composition  ml. 


%  Th02  in 


Ester 


Wat..  Saturated  Th(N0,)„ 

*ater  Solution  6  4  Ester  Phase  Water  Phase 


3-0 

3-0 

3-0 

3-0 

3-0 

3-0 


With  Ethyl  Butyrate 


0.0 

3-0 

0.2 

2.8 

0.4 

2.6 

0.6 

2.4 

0.8 

2.2 

1.0 

2.0 

4-  76 

34.31 

3-74 

33-41 

1-95 

32.08 

0.81 

31-02 

O.23 

29.68 

O.07 

28.81 

NO 


Th 
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Data  of  Templeton,  Rothschild,  and  Hall,  1949  (Con.) 
With  Ethyl  Acetate 


NO 


Total  Composition  ml. 

Saturated 

Ester  Water  Th(N03>a 

Solution 

After 

24  hrs. 
Agitation 

+  24  hrs. 
Standing 

+  24  hrs. 
Additional 
Agitation 

+  60  Days 
Standing 

3.0 

0.0 

3-0 

Miscible 

Miscible 

Miscible 

Miscible 

3-0 

0.2 

2.8 

11 

II 

II 

11 

3-0 

0.4 

2.6 

Indistinct 

Separation 

Indistinct 

Separation 

II 

II 

3-0 

0.6 

2.4 

II 

11 

It 

It 

3-0 

0.8 

2.2 

Two  Phases 

II 

II 

It 

3-0 

1 .0 

2.0 

It 

Two  Phases 

II 

It 

THE  SOLUBILITY  OF  THORIUM  NITRATE  IN  ORGANIC  SOLVENTS  AT  250 

(Templeton  and  Hall,  1947) 


Th(N0  )  * 4H  0  was  shaken  with  each  solvent,  which  was  of  "practical' 
grade  or  Setter,  for  5  days.  Samples  were  evaporated  in  platinum  cruci 
bles  and  the  residues  ignited  to  Th02- 


Gms.  ThtNO^)^ 

Solvent  per  100  gms.  Solvent 

Sat.  Sol. 


Gms.  Th ( NO3 ) ^ 
per  100  gms. 
Sat.  Sol. 


Diisopropyl  Ketone 

Acetophenone 

Prop iophenone 

Methyl  Isobutyl  Ketone 

Methyl  n-Amyl  Ketone 

Methyl  n-Hexyl  Ketone 

Isoamyl  Alcohol 

n-Hexyl  Alcohol 

n-Butyl  Alcohol 

Iso-Butyl  Alcohol 

Cyclohexanol 

Dioxane 

Chloroform 

Carbon  Tetrachloride 

Methyl  Chloroform 

Trichloromet hylene 

Ethylene  Dichloride 
Ethyl  Bromide 
Chlorobenzene 
Turpentine 


20.8  Acetone 

37.06  Methyl  Ethyl  Ketone 

18.9  Ethanol  (absolute) 

42.20  Ethanol  95$ 

36.68  Methanol 

31.06  Ethylene  Chlorohydnn 

37.8  n-Propanol 

33.4  Allyl  Alcohol 

44.6  Isopropyl  Alcohol 

39.9  Benzyl  Alcohol 

35.9  Diether  Ether 

42.9  Di-n-Butyl  Ether 

0.01  Di isoamyl  Ether 

.05  Petroleum  Ether 

.01  Toluene 

.02  Nitrobenzene 

.05  Aniline 

.02  Dimethylaniline 

.03  Piperidine 

.04  o-Toluidine 

m-Cresol 


59-3 

55-7 

55.6 
56.0 

65.7 
44.4 

47.0 

45.8 
44.0 

20.9 

42.8 

2.69 

1.12 

•  03 

.02 
.02 
.01 
.07 
.01 
.09 
.  10 


The  following  values  are 
which  formed  very  viscous 

Ethyl  Formate 
Methyl  Acetate 
Ethyl  Acetate 
Ethyl  Propionate 
Ethyl  Butyrate 
Ethyl  Caproate 
Ethyl  Benzoate 
Ethyl  Phenylacetate 
Ethyl  Acrylate 
Methyl  Salicylate 


h i chest  observed  solubilities  in  solvents 
highest  observe  true  equilibrium. 


32.  5 
50 

43-4 

67.1 

56.9 

28.6 

6.  3 
18.42 

12.6 
2.4 


.ene  Glycol 
lylene  Glycol 
lethylene  Glycol 
;rol  .  1 


Ethylene  Glycol  Monoethyl  Ether 
Cyclohexanone 
Diethyl  Carbonate 
Isoquinoline 


44.4 
47-3 
13-5 
45-6 

59.2 

54.6 

28. 5 
8.88 

10.5 
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Th 


10  ml.  of  a  saturated  solution  of  thorium  nitrate  in  ether  at  20°  con¬ 
tain  367  mg.  Th02.  (Wells,  1930) 

THORIUM  HYDROXIDE  Th ( OH ) ^  0H 

Oka,  1940  found  the  solubility  of  thorium  hydroxide  in  water  to  be 
3.6 xio-10  moles  per  liter  by  potentiometric  titration. 

THORIUM  PHOSPHATE  Th3(P04)4  PO 

Thorium  phosphate  is  24%  soluble  in  10%  P2SO  .  (Atanasiv  and  Babor, 

1938) 


THORIUM  PYROPHOSPHATE  ThP20?  PO 

SOLUBILITY  IN  DILUTE  HYDROCHLORIC  ACID  SOLUTIONS  AT  20° 

(Moeller  and  Schweitzer,  19481 

Radioactive  P20?~4  was  added  to  an  excess  of  Th+£i  and  the  precipitated 
ThP20„  was  washed  and  dried.  Samples  were  shaken  with  acid  for  36  hours 
and  tnen  filtered  off.  The  radioactive  count  in  solution  was  taken  as  a 
measure  of  the  solubility.  The  data  below  were  read  from  the  curve  given 
by  the  authors. 

Normality  of  HC1:  0.10  0.20  0.30 

Moles  ThP20,?  per 

llter:  2.2  x  io~5  3.5  x  io~5  5.0  xio"5 


TITANIUM  T°tra  CHLORIDE  TiCl 


Cl 


Melting  point  data  are  given  for  the  following  systems: 


Pushin,  1948a 

Pushin,  Ristic,  Parchmenko,  and  Ubovic ,  1942 


TiCl^  +  Naphthalene 
TiCl^  +  Propionitrile 
TiCl^  +  Benzonitrile 
TiCl^  +  p-Toluinitrile  "  "  »  »  n  „ 

TiC14  +  Trinitro  Toluene  Pushin,  et  al,  1947 

TiCl4  +  Nitrobenzene  Pushin,  Nikolic,  Rado.jein,  and  Voroponova,  1942 
TiCl4  +  Chlorobenzene 
TiCl4  +  o-Nitrotoluene 
TiCl4  +  Bromobenzene 
TiCl4  +  1,3,  4-Nitroxylol 
TiCl4  +  m-Dinitrobenzene 
TiCl4  +  m-Dinitrotoluene 
TiCl  +  Trinitrotoluene 


Ti 
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0  TITANIUM  DIOXIDE  Ti02 

EQUILIBRIUM  IN  THE  SYSTEM  TITANIUM  DIOXIDE  -  SULFURIC  ACID  -  WATER  AT  35° 

(Reinders  and  Kies,  1940) 


Gms.  per 

100 

Solid  Phase 

Gms.  per 

100 

gms .  Sat . 

Sol. 

gms.  Sat.. 

Sol. 

B2S04 

Ti02 

h2so4 

Ti02 

10.2 

0.54 

Ti02-pH20 

38.1 

3.1  1 

19.2 

0.44 

II 

41.4 

2.09 

34.4 

2.26 

II 

44.6 

0.90 

32.6 

26.7* 

TiO  -SO  -2H  0 

50.1 

.09 

32.6“ 

22.9* 

^  II  ^ 

61 .1 

.04 

32.4 

12.6' 

II 

70.2 

•57 

33-9 

8.6' 

II 

77.4 

78.3 

5-1 

10.4 

4 

’  =  Metastable 

TiO, 


Solid  Phase 


•nH  0  +  T i02 ‘ SO 
Ti02-S03-2H20 


2H20 


The  system  was  studied  at  100”  by  Sagawa  (quoted  by  Rei.ders  and  Kies), 
,g,6  who  found  the  stable  solid  phases  to  be  Ti02  nH  0,  Ti02  SO  HO, 

--nSO  •  cH  0  TiO  'aSO  •a.sH.O,  and  Ti0_‘4S0-.‘2H20.  The  saturated 

solut ion^tn^equilibrium  with  Ti62  nH20  a.dVo,  V«n0  contain,  o.3a% 

Ti02  and  41 -9%  H2S04- 


Br  THALLIUM  8R0MIDE  TIBr 

SOLUBILITY  OF  THALLIUM  BROMIDE  IN  AQUEOUS  SALT  SOLUTIONS  AT  20 

(Sirucek  and  Viktorin,  1989) 

-  Moles  TIBr  per  1000  gms.  of  Water  x  10 


Mole  Salt  per 
1000  gms.  of 
Water 


o.o 
.002 
.0025 
.005 
.01 
.02 
.03 
.05 
.  i 
•  15 


NaNO, 


l .6465 
1 . 685 

1 . 717 
1.755 
1.827 
1.881 

2.130 

2.265 


Ba(N03)2 


1.644' 


1.788 

1.868 

1.967 

2.042 

2.160 


k2so4 


Mg.(C6H5S03)2 


1 .719 

1.874 

2.069 


1.726 

1.775 

1.847 

1.985 

2.071 


Bottger,  1903 
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Data  of  Sirucek  and  Viktorin,  1939  <Con.) 


Moles  Salt  per 
1000  gms.  of 
Water 

MgS04 

0.001 

- 

.002 

1.738 

.0024 

— 

.003 

.  0042 

— 

.005 

1.820 

•  0075 

1.863 

.008 

.01 

1.907 

.02 

2.027 

.025 

- 

.04 

2.180 

•  05 

— 

•  053 

.09 

— 

.  1 

•  15 

— 

-ClC6H^S03Na  A12(S04)3 


1.826 

1.887 


1.736 

2.025 

1 . 820 


1 .905 
1.983 
2.019 
2.080 


Na2S04  T12S04 


0.961 

1.737 

0.484 

1 . 822 
1.884 

0.232 

1.923 

2.065 


2.345 


Br 


SOLUBILITY  OF  THALLOUS  BROMIDE  IN  AQUEOUS  SOLUTIONS  AT  25' 

(Keefer  and  Reiber,  1941a) 


Results  are  expressed  in  Moles  per  1000  gms. 


h2o. 


kno3 

TIBr 

Alanine 

TIBr 

Glycine 

kno3 

TIBr 

0.0 

2.013  x 10-3 

0.0249 

2.033  * io~3 

0.0249 

2. 032x10 

0.00502 

2.100 

.0498 

2.052 

.0499 

2.059 

.01003 

2.163 

•  0  749 

2.070 

.0500 

0.05035 

2.480 

.01505 

2.207 

.1000 

2.090 

.0501 

.1009 

2.674 

.02008 

2.250 

•  0750 

- 

2.078 

.02510 

2.287 

.1001 

- 

2.105 

.05025 

2.432 

.1003 

•0505 

2.522 

.07545 

2.543 

.1004 

.  101 1 

2.  718 

.1007 

2.637 

•  1504 

- 

2.145 

.2010 

2.193 

Melting  point  data  are  given 

for: 

TIBr  - 

T1C1 

Favorskii 

1940 

TIBr  - 

Til 

Tuttle  and 

Egli, 

1946 

THALLIUM  FORMATE  T1C02H 

Freezing  point  data  and  the  solubility  of  thallium  formate  in  water  up 
to  6o°  are  reported  by  Taft  and  Horsley,  1942.  The  densities,  conduc¬ 
tivities,  viscosities,  and  surface  tensions  of  dilute  solutions  were  al¬ 
so  determined. 
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CH  THALL IUM  HYDROGEN  TARTARATE  T1HC  H  0* 

440 

SOLUBILITY  OF  THALLOUS  HYDROGEN  TARTARATE  IN 
AQUEOUS  UREA  AND  DIOXANE  SOLUTIONS 

(Pedersen,  19  41  ) 

In  Aqueous  Dioxane  at  18.000  In  Aqueous  Urea  at  17,85° 

Moles  Dioxane  per  Moles  T1HC4H406  Moles  Urea  per  Moles  TlHC  H  06 

liter  of  Solvent  per  liter  Sat.  Sol.  liter  of  Solvent  per  liter  Sat.  Sol. 


CH 


0.000 

0.02480 

0.000 

0.02471 

.200 

.02357 

.250 

.02580 

.  400 

.02233 

.500 

.02693 

.  600 

.02114 

•  750 

.02809 

.  800 

. 02001 

1 .000 

.02927 

THALLIUM  ?  1  CRATE 

T1[0C6H2(N02)3] 

SOLUBILITY  OF  THALLIUM  PICRATE  IN  AQUEOUS  SALT  SOLUTIONS  AT  25° 

(Ota  ke, 

1949  ) 

Moles  per  liter 

kno3  TIP 

k2so4  TIP 

k2c2o4  tip 

Ba(N03)2  TIP 

0.0  0.01112 

0.00199  0.01160 

0.00104  0.01131 

0.00214  0.011 

.00106  .01123 
.00499  -01158 
.01000  .01202 
.05000  .01335 
.10028  .01443 
.50000  .01765 
.98507  .02105 


.00527 
.01257 
.05076 
.  10017 


.01214 

.01328 

.01528 

•01775 


.00516 

.01103 

.09463 

•34357 

1 .01483 


.01220 

.01325 

.01592 

.01988 

.02045 


.00524 

.01176 

.05269 

.10012 

.37021 


.01210 
.01342 
.01576 
.01790 
. 02559 


CNS  thallium  thiocyanate  T1CNS 

SOLUBILITY  OF  THALLIUM  THIOCYANATE  IN  GELATIN  SOLUTIONS  AT  40° 

(  Rversol e  and  Thotnas,  1943) 


The  addition  of  a  gelatin  was  found  to  increase  the  water  solubility 
f  th  cair  and  the  effect  is  about  the  same  whether  isoelectric  gelat 
?pH~;  for*  at  o  a  if  H  Ac  added  until  pH=S.«>  or  ionic  !NaOS  added 
pH  ^6?  gelatin  wan  used.  Results  are  in  grants  per  1000  gnts.  of  water. 


pH  ~ 

4-7 

pH  ~  3' 

.6 

pH  ~  6 

_ /N - - 

Gelatin 

T1CNS 

^Gelatin 

T1CNS 

Gelatin  TiCNS 

0.0 

22. 30 

45. 20 

66.58 

7.39 

7.82 

8.35 

8.58 

23-17 

44-03 

63.03 

8.14 

8.58 

9-17 

23.01  7-93 

43-25  8-39 

64.12  8.77 

The  solubility  of  thallous  thiocyanate 
25°  was  determined  by  Eversole  and  Bjork, 


in  solutions  of  egg  albumin  at 
1939. 
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Cl 


SOLUBILITY  OF  THALLIUM  CHLORIDE  IN  AQUEOUS  SALT  SOLUTIONS  AT  20 

(Viktorin  and  Sirncek,  1939) 


NaS04 


o.o 

.005 

.01 

•03 


Concentrations  are 

T1C1 

NaN03 

0.01376, 

0.005 

. 01462 

.01 

.01523 

.02 

.01702 

.05 

.  1 

in  moles  per  1000 

T1C1 

0. 01406 
.01428 
.01470 
.01567 
.01681 


gms .  H20 

MgS04 

T1C1 

0.005 

0.01466 

.  01 

.01524 

.02 

.01610 

.04 

.01722 

SOLUBILITY  OF  THALLIUM  CHLORIDE  IN  GLYCINE  SOLUTIONS  AT  35° 

(Lee  and  Lob,  1948) 


The  data  do  not  lie  on  a  very  smooth  curve. 


Moles  Glycine  per  Moles  T1C1  per  Moles  Glycine  per  Moles  T1C1  per 
1000  gms.  H20  1000  gms.  Sat.  Sol.  1000  gms.  H20  1000  gms.  Sat.  Sol. 


o.o 
.3619 
•  3849 
.  6060 


0.01594 

.01798 
.01777 
. 01788 


0.6169 

••  7978 

.8008 


0.01820 

.01913 

.01953 


SOLUBILITY  OF  THALLIUM  CHLORIDE  IN  GELATIN  SOLUTIONS  AT  40° 

(Bversole  and  Thomas,  1948) 


Addition  of  gelatin  increases  the  aqueous  solubility  of  the  salt. 
Isoelectric  (pH  ~  4.7),  positive  (HAc  added  until  pH  ~  3.6)  and  negative 
(NaOH  added  until  pH  ~  61  gelatin  all  showed  about  the  same  effect. 

Grams  per  1000  gms.  of  Water 


pH 

~  4-7 

pH  ~  3.6 

pH  ~  6 
— 

Gelatin 

T1C1 

Gelatin 

T1C1 

Gelatin  T1C1 

0.0 

6.12 

19.70 

6.35 

20.33  6.41 

25.13 

6.31 

41.65 

6.57 

43*30  6.80 

44.89 

6.34 

65.40 

6 . 60 

64.42  6.97 

70.74 

6.74 

SOLUBILITY  OF  THALLOUS  CHLORIDE  IN  PROTEIN  SOLUTIONS 

(Stone  and  Pa  i  ley,  1938) 


The  results  below  are  for  solutions  of  isoelectric,  electrolyte-free 
protein  solutions.  Additional  determinations  were  made  with  these  and 
other  proteins  in  which  the  ionic  strength  of  the  solutions  were  varied. 


Gms.  Egg  Albumin 

Moles  T1C1  per 

Gms.  Hemoglobin 

Moles  T1C1  per 

per  1000  gms.  H20 

1000  gms.  H20 

per  1000  gms.  H20 

1000  gms .  H20 

5.61 

0.01622 

10.79 

0.01620 

11.13 

•  01^24 

15-16 

.01631 

19.31 

.01640 

22.77 

.01638 

29.63 

.01646 

26.85 

.  01648 

39.14 

.01647 

31*03 

.01657 

47.49 

. 01667 

Tl 
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The  solubility  of  thallous  chloride  in  solutions  of  egg  albumin  at  25° 
was  determined  by  Eversole  and  Bjork,  1939. 

SOLUBILITY  OF  THALLIUM  CHLORIDE  IN  MIXTURES  OF 
ORGANIC  SOLVENTS  AND  WATER  AT  25° 

(Black  and  Garrett,  1948) 


-  %  H20  by  Volume  - 


100 


80 


60 


40 


20 


Ethylene  Glycol  -(-Water: 

Mole  Fraction  Glycol:  o.o  0.073  0.177  0.326  0.564  1.000 

Density:  0.997  1.025  1.053  1.077  1.096  1.110 

Moles  T1C1  per  1000 

gms.  Solvent:  0.01617  -01340  .01116  .00944  -00792  .00644 

Dioxane  +  Water: 


Mole  Fraction  Dioxane:o.o 
Density:  0.997 

Moles  T1C1  per  1000 

gms.  Solvent:  .01617 

Morpholine  +  Water: 

Mole  Fraction  Morpholine:  0.0 
Density:  0.997 

Moles  T1C1  per  1000 

gms.  Solvent:  .01617 


0.052 
1 .015 

.00924 


0.121 
1 .028 


0.257 

1.035 


0.474 
1 .035 


1.000 

1.027 


.00413  .00139  .O0073  .00031 


0.050 

1.011 


0.121 
1 .027 


0.240 
1 .034 


0.457 

1.030 


.01125  .00680  .00278  .00101 


1.000 

0.996 

. 00020 


SOLUBILITY  OF  THALLIUM  CHLORIDE  IN 
ETHANOL  -  POTASSIUM  CHLORIDE  SOLUTIONS  AT  25' 

(Hogge  and  Garrett,  1941) 

w  i  Mn1es  oer  1000  tfins •  Solvent  Density  ^.o 

Moles  per  1000  gms.  Solvent  Density  25>  ^  *  4 

(Sat.  Sol.)  mi ci  (Sat.-  Sol.) 


KC1 


T1C1 


KC1 


T1C1 


Results  in  10%  Ethanol 


Results  in  30%  Ethanol 


0.0 

.02043 

.05108 

.1023 

.2051 

.3084 

.5111 

1.0515 

2.195 


0.0 

.01071 

.02145 

.05369 

.1075 


.01166 

.05845 

.003376 
.002300 
. 001627 

.001371 

.001143 

.001117 

.001416 


40. 58  x 10  4 

16.62 

10.01 

.653 


0.9827 
.9825 
.9834 
.9854 
.9905 
.9946 
1 .0158 
1 .0259 
1.0617 


.0 

.01061 

.02647 

.05293 

.1057 

.1589 

.  2658 

•  5361 

.093 


58.55  *  10“4 

29*47 

17.06 

11.39 

8.097 

6.959 

6.009 

5-49 

6.62 


Results  in  40%  Ethanol 


5-064 


0.9337 

•  9342 
.9342 

•  9351 

•  9377 


.2157 

.3246 

•  5440 
1.108 


4.238 

4.006 

4.18 

5.20 


0.9496 

.9496 

.9500 

.9512 

•  9532 

•  9552 

•  9591 
.9694 

.9909 


•  9433 

.9467 

.9558 

•  9774 
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Data  of  Hogge  and  Garrett,  1941  (Con.) 


Moles  per  1000  gms.  Solvent 

. - - ' 

KC1  T1C1 


Density  2$o 
( Sat .  Sol .  ) 


Moles  per  1000  gms.  Solvent 

„ - ^ - s 

KC1  T1C1 


Density 
(Sat .  Sol. I 


Results  in  51.25%  Ethanol 


Results  in  60%  Ethanol 


.0 

25.71  X 10-4 

0.9076 

.01654 

6.126 

.9081 

.03310 

4.285 

.9086 

.08295 

3.049 

.9108 

.1476 

2.706 

•9133 

.  1663 ■ 

2.  678 

•9141 

.1848 

2.623 

•9145 

•  3705 

2.  703 

.9234 

•  7510 

3.385 

•9372 

.0 

17.93  x  10~4 

0 . 8882 

.01409 

3.612 

.8886 

.02819 

2.636 

.8889 

.05637 

2.078 

.8903 

.09318 

1.875 

.8921 

•1414 

1 . 789 

•  8934 

.1698 

1 . 826 

.  8961 

•2839 

1 .867 

.8992 

•  3760 

1.991 

.  9028 

•4715 

2.141 

.9065 

Cl 


SOLUBILITY  OF  THALLIUM  CHLORIDE  IN 
POTASSIUM  CHLORIDE-  ETHYLENE  GLYCOL  SOLUTIONS  AT  250 

(Black  and  Garrett,  1  9  43) 


-  Moles  per  1000  grams  of  Solvent  - 


In  20  Wt 

.  %  Glycol 

In  40  Wt 

.  %  Glycol 

In  60  Wt. 

_ _ ^ 

%  Glycol 

KC1 

T1C1 

KC1 

T1C1 

KCl 

T1C1 

0.0 

0.01340 

0.0 

0.01116 

0.0 

0.00944 

.0196 

.00761 

.0190 

.00616 

.0178 

.00496 

•  0391 

.00507 

•  0381 

.00409 

•  0355 

.00351 

•0783 

.00410 

.0762 

. 00281 

.0710 

. 00221 

.0978 

.00371 

•  0952 

.00239 

.0888 

.00199 

•5253 

.00135 

.1904 

.00180 

.1775 

.00135 

•  7879 

. 00124 

•4759 

.00123 

•  4437 

.00108 

1 .0501 

.00110 

•  7615 

.00054 

•  7099 

.00065 

1.1423 

.00051 

1.0649 

.00050 

In  80  Wt 

.  %  Glycol 

In  100%  Ethylene  Glycol 

0.0 

0.00792 

0.0 

0.00644 

.0184 

.00368 

.0181 

.00284 

•  0367 

.00274 

.0362 

.00203 

•  0734 

•00154 

.0725 

.00128 

.0918 

.00124 

.  0906 

.00110 

.1834 

.00084 

.1812 

.00054 

•  4589 

.00051 

•4530 

.00015 

•7341 

.00026 

O  O 
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CIO  THALLIUM  PERCHLORATE  T1C104 

SOLUBILITY  OF  THALLIUM  PERCHLORATE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Noonan,  1948) 


Solvent 


91 . 6%  D20 
99.7%  D20 
100%  D20 


Moles 

T1C1CL  per  100  moles  of 

Solvent 

/ - 

5° 

. 

15°  25° 

35°' 

0.3978 

0.615  0.921 

1.337 

- 

0.763 

1.129 

O.304 

0 . 488 

- 

0.304 

0.488  0.748 

1.110 

CrO  THALLIUM  CHROMATE  Tl2Cr04 

Reaction  in  the  system  Tl2Cr04  +  MgO  at  300°  was  studied  by  Montignie, 
1941a. 


I  THALLIUM  IODIDE  Til 


SOLUBILITY  OF  THALLIUM  IODIDE  IN  AQUEOUS  SALT  SOLUTIONS  AT 

(Viktorin  and  Sirncek,  1939) 


20 ' 


Moles  TH  per  1000  gms.  of  Water  x  104 


Moles  Salt 

’"XT'  NaN03  MgSO,  Ba.NO,,,  p-Cl.H.SO^a  iNH,,,  SO,  Na2SO„ 


0.0 
.001 
.005 
.0075 
.01 
.011 
.02 
.025 
.04 
.05 
.06 
.075 
.10 
•  15 
.  16 


1 .901 
1  .odd 


1 .988 


2.191 


2.375 
2.254  2.553 

2.508 

2.684 


2.103 

2.312 

2.502 


2.040 


2.064 

2.225 


2.390 


2.130 

2.268 

2.512 

2.819 


2. 317 
2.458 


- as.-ss.rsa " 

(Foote  and  Fleischer,  1940) 


With  Toluene 


With  Benzene 


o  ta  Phgcp  Wt  %  I  in  Solution  Solid  Phase 
Wt.  %I2  in  Solution  Solid  Phas  2 


0.044 
.17 
•  74 
1.51 
1.75 
1.81 
2.28 
2.  97 
9.4O 
10.12 


Til  +  T16I6 


TVs 


if  ^ 

m3  + 


O.O38 
.18 
•36 
•  75 
1 .40 
1  -43 
1.57 
1 .98 
3.07 
8.27 
8.63 


Til  +  T16I8 

TVS 


II  ^ 

Tllj  t  I2 
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Reaction  in  the  system  Til  +  MgO  at  3oo°  was  studied  by  Montignie, 
1941a. 


THALLIUM  I00ATE  T1I03 

SOLUBILITY  OF  THALLIUM  IODATE  IN 
AQUEOUS  ALKANE  DISULFONATE  SOLUTIONS  AT  250 

(Stone,  1940) 


The  solvent  salts  had  the  general  formula  NaO  S(CH2)„SO  Na.  Results 
are  in  moles  T1KL  per  liter  x  io-6.  The  solubility  of  TlI03  in  water 
was  1833 x io-6  moles  per  liter. 


Molarity 

of  Solvent 

Salt 

Solution 

X 

- 

0.0200 

0.0100 

0.0050 

0 . 0020 

0.0010 

0.0005 

1 

2300 

2138 

2036 

1937 

1897 

1867 

2 

2220 

2094 

2009 

1927 

1887 

1868 

3 

2216 

2094 

2007 

1924 

1890 

1868 

4 

2207 

2093 

2003 

1921 

1891 

i860 

5 

2198“’ 

2079 

1997 

1915 

1884 

i860 

6 

2196 

2084 

1995 

1920 

1890 

i860 

10 

21 76 

2071 

1994 

1924 

1885 

1861 

14 

2135 

2054 

1977 

- 

1873 

1856 

SOLUBILITY  OF  THALLOUS  IODATE  IN  AQUEOUS  UREA  AND  DIOXANE  SOLUTIONS 

(Pederson,  1941) 


17.85°  18.00° 


Moles  Urea  per 

Moles  T1I03 

per 

Moles  Dioxane  oer 

Moles  T1I03 

oer 

1000  ml.  Solvent 

1000  ml.  Sat. 

Sol. 

1000  ml.  Solvent 

1000  ml.  Sat: 

Sol 

0.000 

1 . 410  xio" 

3 

0.000 

1.417x10' 

3 

.250 

1.467 

.  250 

1.315 

•  500 

1 .526 

.  500 

1.213 

•  750 

1.586 

.  750 

1.117 

1.000 

1.644 

SOLUBILITY  OF  THALLOUS  IODATE  IN 
AQUEOUS  GLYCINE  AND  ALANINE  SOLUTIONS  AT  25° 

(Keeler  and  Rieber,  1941a) 


Moles  Glycine  or  Alanine  per  1000  gins.  H20 


Moles  TlIO 
gms.  H20 

0.0 

oer  1000 
with: 

0.0498 

0.1000 

0.1503 

0.2010 

Glycine 

Alanine 

.001850 

•001850 

. 001909 
.001896 

.001976 

.001947 

.002037 
. 001999 

.002103 

.002043 

IO 
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SOLUBILITY  OF  THALLIUM  IODATE  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  SALTS  OF  BENZENE  CARBOXYLLIC  ACIDS  AT  25° 

(Failey,  19461 

S  =  Solubility  of  T1IO  xio^  in  moles  per  liter.  Concentrations  of  the 
solvent  salts  are  in  moles  per  liter. 


Sodium  Benzoate:  0.0 

S  :  1834 

0.02 

2057 

0.05 

2228 

0.10 

2429 

0.20 

2723 

"  o-Phthalate:  .001333 

S  :  1930 

.002667 

2005 

.00667 

2172 

•01333 

2377 

•03333 

2798 

0.667 

3287 

"  m-Phthalate  :  .00667 

S  :  2053 

•01333 

2171 

•03333 

2401 

.0667 

2655 

"  p-Phthalate  :  .00667 

S  *.  2046 

•01333 

2156 

•03333 

2373 

.0667 

2613 

"  Trimesa  te:  .003333 

S  :  2069 

.00667 

2l89 

.01667 

2416 

•03333 

266l 

Sodium  Benzene  pen- 
ta-  Carbaxylate  :  .0001067 

S  :  1908 

.0002666 

2029 

•000533 

2212 

•001334 

2636 

• 

.002666 

3123 

Sodium  Pyromellitate: .0004 

S  :  1944 

.0008 

2029 

.002 

2214 

.004 

2458 

.010 

2818 

.0120 

3224 

Data  are  also  given  for  the  solubility  of  thallium  iodate  in  solutions  containing  a 
fixed  concentration  of  one  of  the  above  salts  with  varying  amounts  of  Nad,  MgQ2,  or 
NaNO^  in  addition. 


NO  THALLIUM  MITRATE  T1N03 

SOLUBILITY  OF  THALLIUM  NITRATE  IN  WATER  AND  DEUTERIUM  OXIDE 

(Noonan,  1948) 


5 

15 

25 

28.  37 
30.11 

35-0 


Moles  T1N03  per  100  moles  of  Solvent 


90.86%  D,0 


0.739 
•  793 


59%  D20 

92.36%  d2o 

100%  D20 

0.263 

0.258 

_ 

.415 

.407 

_ 

.  638 

.  622 

_ 

- 

.  722 

- 

•  775 

n  061 

- 

.941 

OH  THALLIUM  HYDROXIDE  (ic)  Tl(OH). 


Oka,  1940  found  the  solubility  in  water  to  be  1.3x10  9  moles  per  liter 
by  potentiometric  titration. 
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THALLIUM  SULFATE  Ti2S04 

Correction  to  Volume  I:  p.  1558  "Thallium  Double  Sulfates" 

The  reference  should  be  "Locke,  1902" 

SOLUBILITY  OF  THALLIUM  SULFATE  IN  GELATIN  SOLUTIONS  AT  40° 

(Bversole  and  Thomas,  1948) 

Addition  of  gelatin  usually  increases  the  aqueous  solubility  of  the 
salt.  Isoelectric  (pH  ^4.7),  positive  (HAc  added  until  pH  ^3.6),  and 
negative  (NaOH  added  until  pH  ~  6)  gelatin  all  showed  about  the  same 
effect. 


Grams  per  1000  gms.  of  Water 


pH  »i(.7 


Gelatin 

T1  SO 
2  < 

0.0 

76.0 

20.78 

76.1 

46.52 

77-5 

63.80 

78.9 

pH  ~ 

X — 

3-6 

Gelatin 

ti2so( 

22. 49 

75-6 

48.23 

74.9 

67.20 

74-5 

pH  ^  6 
— 


Gelatin 

ti2so, 

21 . 71 

76.3 

45.  88 

77.0 

65.16 

77.9 

The  solubility  of  thallous  sulfate  in  solutions  of  egg  albumin  at  25° 
was  determined  by  Eversole  and  Bjork,  1939. 


URANYL  CHLORIDE  UO  Cl 

2  2 

The  densities  and  molar  volumes  of  dilute  uranyl  chloride  solutions  at 
250  were  determined  by  Karistinski  and  Lipilina,  1948. 


URANYL  NITRATE  UOJNO,)., 

2  3  2 


SOLUBILITY  OF  URANYL  NITRATE  IN  WATER  ABOVE  ioo( 

(Beorath,  1942) 


t°  Wt.  %  U02(N03l2 


80 

94 

108 


t°  Wt.  %  U02(N03)2 


Wt.  %  uo2(no3)2 


79 

80.6 

82.9 


US 

116 

138 


84.6 
85.8 

86.7 


156 

175 

187 


87.9 

90.5 

91.6 


2;h:^IieS  a^  k0^  volumes  of  dilute  u^nyl  nitrate  solutions  at 
25  were  determined  by  Karistinski  and  Lipilina,  1948. 

DISTRIBUTION  OF  URANYL  NITRATE  ETHER  AND  NITRIC  ACID  SOLUTIONS  AT  20 0 

(Norstrom  and  Slllen,  1948) 

«Aeach^irstdr^«riniLl?"S  0t  the  “"^rations  °<  uraniun,  were  made 
tor  "Q",  the  ratio8o('tbe  aL»Sts°otlueoe  ’S  llst?<i  and  the  values 

indicate  the  variations  found  at  each  "  °'  P,,aS'’ 
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Data  of  Norstrom  and  Sillen,  1948 
-  Results  in  Nitric  Acid  Solutions  - 


NO 


Moles  H+ 

per  liter 

Q  H 

Aqueous 

Ether 

Phase 

Phase 

5-57 

3*94 

0.71 

4-72 

3-3i 

•  70 

4.4 

3-0 

.68 

4-32 

2.99 

.69 

3-94 

2.65 

•  67 

3-74 

2.44 

.65 

3.35 

1 .99 

•  59 

2.74 

1 . 25 

.46 

2.  60 

1 .09 

.42 

2.52 

0.97 

•39 

2.5 

.96 

•38 

2.00 

•53 

.  26 

1 . 60 

•  29 

.18 

1.5 

.26 

•  17 

0.75 

.06 

.08 

Mg.  U308 

per  10  ml. 

-"3°8 

/■ - 

Aqueous 

Phase 

Ether 

Phase 

14.8 

32.5 

2.03  -  2.20 

14-2 

33-0 

2.33  ~  2.37 

17-  5 

36.8 

2.02  ~  2.13 

14-7 

34-0 

2.00-2.42 

17-2 

34-9 

2.02  -  2.04 

16.7 

37-1 

2.15-2.22 

15-8 

33-7 

2.13  "  2.54 

26.2 

26.5 

0.97  -1.02 

30.6 

22.9 

0.75-0.79 

34.7 

16.5 

O.48-O.64 

35-  7 

17-3 

0.47-0.56 

41 . 6 

8.6 

0.201  -  0.206 

46.0 

3*9 

0.080  -O.O86 

46.0 

3-6 

0.063  -  0.078 

48.7 

0.5 

0.010  -  0.013 

-  Results  in  Nitric  Acid  Solutions  Saturated  with  Ammonium  Nitrate  - 


3-42 

2.73 

2.43 

2.31 

1 . 72 
1.13 
1 .12 
1.08 
0.98 
.96 
.6l 
.60 
.27 
.  26 
.1  1 
.10 


3-64 

3-07 

2.87 

2.67 

2.19 

1.45 

1 . 46 
1.25 

1 . 20 
1.18 
0.77 

.74 
•33 
•31 
•  13 
.12 


1 .06 
1.12 
1.18 
1.15 
1 .27 

1 .29 

1 . 30 

1.15 

1.23 

1 .23 
1 .26 

1.24 
1.23 
1 . 20 
1.18 

1.16 


Additional  data  which  are  in  good 
Sillen  are  given  by  Juttner,  1901, 
Archibald,  1932- 


11.2 

25.8 

2.30-2.60 

11.6 

30.7 

2.65  ~  2.73 

12.6 

30.5 

2.39  -  2.52 

10.2 

32.1 

2.87-3.22 

10.7 

33-7 

3.13  -  3-27 

9.1 

33-7 

3-70 

9-5 

34-3 

3.44-3-61 

11.6 

33-9 

2.92  -  2.95 

12.0 

35-3 

2.94-3.08 

10.8 

32.2 

2.85  -  3-09 

11.8 

31.3 

2.55  ~  2.65 

11  •  5 

29-9 

2.60-2.63 

12.6 

28.2 

2.17  “  2.24 

12.3 

27-0 

2.00-2.20 

12.8 

26.4 

2.06  -  2.19 

12.7 

24.  7 

0* 

0 

c5 

1 

00 

00 

iH 

agreement  with  those  of  Norstrom 
Bogden,  1905,  1906;  Pavlov,  1924, 


and 

and 
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SOLUBILITY  OF  URANYL  NITRATE  IN  ORGANIC  SOLVENTS  AT  20° 

(Taffe,  1949) 


Each  solvent  was  shaken  with  UO  (N0_)2'6H20  from  one  to  four  days.  The 
salt  was  then  extracted  from  the  solution  with  water  and  determined  col- 
orimetrically.  A  large  number  of  other  solvents  were  used  in  which  the 
solubility  was"less  than  0.1  gms.  per  100  ml." 


Solvent 


Gms. 

U02(N03)2-6H20 

per  100  ml.  Solvent 

Solvent 


Gms . 


U02(N03)2-6H20 

per  100  ml. 
Solvent 


NO 


Diethyl  Cellosolve  102 
Dimethyl  Cellosolve  92 
Diethyl  Ether  74 
Ethylhexyl  Cellosolve  68 
Dibutyl  Cellosolve  49 
Dibutyl  Carbitol  44 
Pelargonic  Ether  17 
n- Butyl  Ether  16 
Xanthyl  Ether  14 
Amyl  Ether  11 
Hexyl  Ether  9 
Isopropyl  Ether  9 
Dichloroisopropyl  Ether  5 
,6-Ethoxyl  Ethyl  Acetate  125 
Ethyl  Acetylglycollate  110 
Ethyl  Acetate  82 
Butyl  Cellosolve  Acetate  77 
Butyl  Acetate  68 
Isopropyl  Acetate  64 
sec-Butyl  Acetate  61 
Amyl  Formate  56 
n-Butyl  Propionate  55 
Isoamyl  Acetate  55 
Isobutyl  Acetate  50 
Ethyl  Sebacate  48 
Amyl  Acetate  46 
Butyl  Adipate  40 
n- Butyl  Sebacate  37 
n-Amyl  Propionate  37 
,<?- Phenyl  Ethyl  Acetate  35 
Methyl  Phenyl  Acetate  33 
Isobutyl  Propionate  31 
Vinyl  Acetate  31 
Isoamyl  Propionate  27 


Dibutoxytetraethylene  Glycol  90 


Isobutylcarbinol  57 

Diethylcarbinol  57 

n-Amyl  Alcohol  55 

2-Ethyl  Butyl  Alcohol  49 

Methyl  Amyl  Alcohol  43 

n-Heptyl  Alcohol  43 

Capryl  Alcohol  37 

Geraniol  36 

/ 3 ,  X  -Dibromooropanol  32 

Undecanol  27 

Tetradecanol  13 

Cyclohexanone  105 

Methyl  Ethyl  Ketone*  100 

Diethyl  Ketone  76 

Methyl  Isobutyl  Ketone  75 

Methyl  n-Amyl  Ketone  68 

Diisopropyl  Ketone  41 

Acetaldehyde  42 

Citronellal  34 

Anisaldehyde  27 

n-Butyraldehyde  22 

Nitromethane  64 

Triglycol  Dichloride  57 

1  -  Nitropropane  8 

2  -  Nitropropane  4 

Nitrobenzene  1.5 

Tetrabutyl  Urea  6.0 

Amyl  Succinate  25 

Amyl  Butyrate  25 

Isoamyl  Formate  24 

Amyl  Valerionate  21 

Geraniol  Acetate  16 

n-Butyl  Oxalate  9 

Isoamyl  n-Caproate  7 


plus  15%  Xylene 
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NO  SOLUBILITY  OF  URANYL  NITRATE  IN  ETHER 

IBacbelet  and  Cheylan,  1947) 

Although  the  solubility  curve  drawn  by  them  shows  no  breaks, the  authors 
report  the  formation  of  two  etherates  upon  evaporation: 

U°2 ( NO- )  •  2H  O'  2 ( c2h «- > 2° »  M.P.  45°  and  U02(N0  )2-2H20-4<C2H5>20,  M.P. 
2.20.  JTne  following"5 data  were  read  from  the  authors’  rather  rough  curve. 

Temperature0:  -80  -40  -20  0  20  40 

Gms.  U0_(N0-)o‘2Ho0  per  100  gms.  Ether:  10  22  50  88  127  175 

2  3  2  2 


so  URANYL  SULFATE  U02S04 


SOLUBILITY  OF  URANYL  SULFATE  IN  WATER 

(Secoy,  1948) 


t° 


Moles 

uo2so4 

per  1000 
gms.  H20 


Solid  Phase 


t° 


Moles 


U02S04 
per  1000 

h2o 


gms. 


Solid  Phase 


-0.0705 

-  .  1 100 

-  .200 

-  .516 

-  -948 
-17-  7 
-22. 9 

-38.5 

-27.0 

30.0 

35-0 

40.0 

46.8 
57.3 
71-7 

80.8 
90.1 
93-5 


0-03a 

Ice 

106.2 

5.26 

uo2so4- 

3fl20 

.05? 

II 

116.8 

5-59 

II 

.  1  0^ 

II 

118.4 

5-73 

II 

.30} 

It 

119.9 

5.66 

II 

.  6od 

II 

125.2 

5.90 

II 

2.87 

II 

134-9 

6.25 

3-33 

II 

139-0 

6.51 

3.82 

Ice  +  U02S0. 

,'3»20 

140.7 

6.55 

3-84 

4.135 

UO-SO  *3" 

*  ^ll 

145- 1 

149.6 

6.72 

6.89 

It 

II 

4-171 

It 

153.6 

7-14 

II 

4.  225 

4.31 

4.50 

II 

II 

II 

168.6 

181 

152 

7.75 

8.66 

8.97 

uo  so  -3h2o  + 
2  4uo2so4 

^4n2o 

It 

287 

7-75 

II 

•2H20 

4-  73 

4-70 

5.02 

5.06 

II 

II 

II 

49- 2m 
53- 2m 

75 -5m 

4-70 

4-73 

5.06 

uo2so4 

II 

II 

d  =  Dittrick,  1899 


m  -  Metastable 
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VANADIUM  DIOXIDE  VO, 


SYSTEM  VANADIUM  DIOXIDE  -  SULFUR  TRIOXIDE  -  WATER  AT  30 ‘ 


(Rohrer,  Lanford,  and  Kiehl,  1942  ) 


equilibrium  in  the 


Gms.  per  100  gms. 
Sat.  Sol. 


vo2 

S°3 

0.0068 

0.0 

3.45 

3-33 

7.21 

6.83 

11.51 

10.93 

13.41 

12.78 

16. 19 

15.40 

20.21 

19-02 

24. 10 

22.22 

25.41 

23.38 

25.90 

23.83 

21 . 14 

20.09 

17.24 

22.35 

17.28 

22.  50 

M 

to 

-P 

O 

26. 77 

1 1. 24 

27.40 

8.11 

32.35 

6.70 

35-44 

6.52 

36. 11 

17.35 

28.09 

17.36 

28.09 

14.77 

29.71 

13-52 

30.72 

11.73 

31.64 

*  -  Metastable 

c  =  vo2-so3-3h2o 


Density 

Solid 

Phase 

0.996 

a 

1.048 

a 

1.096 

a 

1.231 

a 

1 . 278 

a 

1.361 

a 

1 . 468 

a 

1.595 

a* 

1.639 

a* 

1  •  663 

a* 

1.508 

b 

1.473 

b 

1.461 

b 

1 . 427 

b 

1 . 422 

b 

1 . 416 

b 

1.436 

b 

1. 441 

b 

1-535 

c* 

- 

c* 

1 . 506 

c* 

1.496 

c* 

- 

c* 

a  =  V02-H20 


Gms.  per  100  gms 
Sat .  Sol . 

_ 

™2 

S03 

6.04 

37.50 

2.27 

46.  96 

2.11 

48.17 

2.05 

50.96 

2.19 

52.45 

2.80 

51  -91 

2.51 

52.27 

0.96 

55-24 

.37 

58.06 

.275 

58.89 

•  245 

59-58 

.072 

65.52 

.080 

69.09 

.080 

71 . 16 

.088 

72.97 

•  097 

73-67 

.086 

74-46 

.081 

74.56 

.062 

79-17 

.041 

80.18 

•  035 

80.58 

.036 

81  .02 

Solid 

Density  Phase 


1.448  c 

1.506  c 

1.517  C 

1 . 662  c 

1.578  C 

1.583  d* 

1.589  d* 

1-593  d* 

1 . 622  d 

1 . 582  d 

1.717  d 

1.754  d 

1.783  d 

1.787  d 

1.795  d 

1.801  e 

1.844  e 

1.811  e 

1 . 827  e 

1.827  e 

1.835  e 

1.825  e 

V02-S03-5H20 

vo2-so3 


b  = 

d  =  2V02-3S03-4H20  e  = 


Melting  points  in  the  systems  V02-Ca0  and  V02  -  Si02  were  determined 
by  Morozov,  1939. 


0 


VANADIUM  TRIOXIDE  V,0,  0 

2  3 

Melting  points  in  the  systems  V  0,  -  CaO  and  V  0,  -  SiO,  were  determined 
by  Morozov,  1939.  3 


VANADIUM  PENTOXIDE  V  0e 

2  5 

EQUILIBRIUM  IN  THE  SYSTEM  V2CL-  S03  -  H20 

(Marakov  and  Repa,  1988;  Lanford  and  Klehl,  1  9401 

At  35°  and  750,  Marakov  and  Repa  found  four  stable  solid  phases,  none 
of  which  contained  S03.  At  30°  however,  Lanford  and  Kiehl  found  that 
three  of  the  solids  were  hydrated  compounds  of  SO  +  V  0-.  The  later 
authors  do  not  mention  the  data  of  Marakov  and  Re3a,  aftfiough  the  gener¬ 
al  shape  of  the  solubility  curves  are  the  same  in  each  case,  it  is  hard 
to  tell  which  data  and  solid  phases  represent  the  true  equilibrium. 
Marakov  s  data  may  also  be  found  in  the  article  by  Marakov  and  Repa(i940> 
on  the  system  Na20  -  SO,  -  V,0e  -  HO. 
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0 


Gms.  per  100  gms. 
Saturated  Solution 


Gms.  per  100  gms. 

Solid  Phase 
_ _ ^  _ 


Solid  Phase 


V2°5 

h2so4 

V2°5 

b2so4 

Results 

at  25° 

(Marakov  and  Repa) 

0.04 

0.0 

- 

- 

0.79 

2.61 

24-95 

2.00 

2.02 

17.98 

18.06 

14. 10 

4-  26 

26.34 

20.62 

20.25 

4-53 

26.96 

33-44 

16.51 

5.10 

27.94 

19.39 

22.00 

v2o5- 

5.90 

28.15 

14-09 

25.80 

5.64 

31-28 

26.12 

23.10 

3.82 

37.98 

28.23 

26.35 

3-40 

39.50 

12.O4 

3S  •  30 

v205- 

4-  73 

41.52 

16.45 

35.15 

1.85 

47.81 

19.30 

38.60 

6.90 

52.50 

11.90 

49-68 

6.83 

52. 40 

18.81 

45-53 

10.37 

52.93 

24-05 

43-90 

\T 

12.  48 

53-17 

21 . 30 

47.82 

V. 

10.79 

59-09 

18.57 

51-90 

10.24 

58.70 

15-  24 

54.13 

1 .01 

90 . 60 

13-  33 

78.93 

Results 

at  75° 

(Marakov  and 

Repa) 

V2°5, 


3«,0 


v^o5-2H2o3 

-'ll 


2H,0  +  V.0.-H0 


2J5 


■H-0  +  V20< 


0.95 

0.0 

16.33 

1 . 48 

17.43 

2.00 

24-  l8 

25.IO 

2.01 

24.  43 

27.24 

5.06 

33-00 

26. 20 

6.10 

34.30 

25.80 

5.48 

38.02 

23.  24 

5-27 

41.01 

26.29 

5-13 

46.50 

15-40 

/ 

8.29 

49-53 

24.OO 

8.09 

52.31 

20.79 

9.08 

57-33 

15-32 

11.96 

57-56 

20 . 86 

10.80 

60. 20 

21.25 

7.51 

64.  98 

21 . 20 

7.52 

0.13 

70.50 

93-44 

22.20 

6.27 

14.l8 

17.00 

16.50 
23.01 
25-50 
29.17 
30.01 

41.50 
39.48 
44-  52 
52.  78 
51-41 
53-00 
55-10 
59.30 
87.89 


v3o  -3H20 

J II 


v2os-3h  0  +  v2o5-2h2o 

25  <05;t2H2°  * 


V2(L-2H  0  +  v  0  -h2o 

WM  t  v2o5 

V2u5 

II  — 7 


It 
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VANADIUM 


V 


Results  at  30°  (Lanford  and  Kiehl) 


Saturated  Solution 


Moist  Solid  Phase 


Mole  % 

Density 

Mote 

Tb 

'VA 

so3' 

V2°5 

S03 

0.011 

0.000 

0.996 

2.  42 

0.00 

•  094 

.684 

1.030 

1.34 

•73 

.172 

1 . 428 

1.066 

2.63 

1 .28* 

.212 

1.742 

1 .070 

1 . 82 

1 . 71 

.270 

2.150 

1.091 

•459. 

4.232 

00 

H 

M 

I.96 

4.02* 

•  587 

5. 341 

1.219 

2.03 

5-33 

.850 

8.04 

1 . 319 

l.OSl 

9.81 

1.370 

2.88 

9.52 

1.388 

n.26 

1.440 

2.9S 

12.21 

I.060 

11.11 

1 . 418 

2.68 

12.55 

0.870 

n.32 

1.75 

12.07 

.  646 

12.24 

- 

1.88 

13-07 

.600 

13.53 

- 

1.36 

13.96 

.578 

13.75 

1-443 

2.01 

14.63 

.  620 

14.58 

1 . 466 

1.74 

15.01 

.898 

16.46 

1.519 

2.40 

16.72 

1.690 

20.73 

1 . 661 

3-49 

20.08 

2.030 

22.33 

1.734 

3.42 

22.  72  V, 

I.920 

22.26 

1.717 

3.52 

23.62 

1 .690 

22. 34 

1 .694 

2.69 

23.23 

1.580 

22. 47 

1.695 

2.89 

23.57 

1 .020 

23.20 

3.06 

24.  71 

0.710 

24. 34 

2.29 

25.36 

.306 

26.72 

- 

3-48 

28.12 

•311 

28.15 

- 

3-57 

29.15 

1.280 

28.00 

- 

2.54 

30. i6m 

0.601 

28.23 

1.739 

3-79 

33-48m 

.560 

28. 28 

1.731 

3.41 

33 • 1 2m 

.360 

28. 61 

1.708 

2.74 

32. 36m 

.056 

30.22 

1.727 

2.16 

32.97 

.019 

32.78 

1-745 

2.20 

35-17 

.018 

36.91 

1.790 

2.63 

38.11 

.015 

39.43 

1.799 

2.26 

40. 48 

.014 

48.93 

1.817 

2.59 

47-  75 

•  300 

28.68 

1.714 

2.37 

26.67  ^ 

m  - 

Metastable 

Solid  Phase 


VA 


V  CL  *  V  0  -2S0  -8H,0 
2  5V205?2§03-8H20 


2^5 


3»3 


vy 


i+S0_-4H_0 


67  V205-4303-4H20+V205-2333-3H20 
*  =  Original  Complex 


SOLUBILITY  OF  VANADIUM  PENTOXIDE  IN  SULFURIC  ACID  SOLUTIONS 

(Meyer  end  Aolich,  1980  ) 


Solvent  (H_S0,.  +  H_ 0) 

_ _ XVT  ~ _ 

Density  Wt.  %  HoS0„ 

2  4 


Gms.  V203  per  100  gms.  Sat.  Sol. 

” 25°  ^  100°" 


1.000 

0.0 

1-055 

8.07 

1.106 

15.2 

1-233 

31.5 

1.378 

47.8 

1.549 

64.  2 

1.651 

73.0 

1.776 

84.1 

1.810 

88.04 

1.828 

91.7 

1 .840 

98.5 

0.07 

0.07 

1 . 87 

1 .69 

2.  62 

2.02 

2.00 

2.55 

2.04 

1 .87 

2.62 

3.69 

3-99 

6.68 

IO.81 

4.27 

15-03 

2.  71 

2.73 

1.32 

1 .49 

0.7 

V 


VANADIUM 
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SOLUBILITY  OF  VANADIUM  PENTOXIDE  IN  ACID  SOLUTIONS 

(Britton  nod  Welford,  1940  1 


Normality 

of 

0  Solvent 


HC1 

2.00N 

hn°3 

0.500 

0.200 

0.900N 

hcio4 

0.400 

0.100 

0.375N 

h2so4 

0.094 

1 .800N 

NaHS04 

0.750 

0.180 

0.450N 

OC1,COOH 

0.225 

0.090 

0 . 888N 

J 

CH.COOH 

0.222 

0.089 

2.000N 

<3 

.  500 
.  200 

i8° 


Gms.  V205 

Moles  V20^ 

per  liter 

per  liter 

36.40 

0.200 

12.05 

.  0662 

5-40 

.  0297 

O 

00 

oq 

0.125 

11.60 

.0638 

2.85 

.0157 

10.10 

0.0555 

2.85 

•  0157 

32.55 

0.179 

12.25 

.0838 

4.15 

.0228 

8.15 

0.0448 

4.30 

.0237 

1.95 

.0107 

12.50 

0.0687 

5.80 

.0318 

2.60 

.0143 

0. 40 

0.0022 

0.55 

.0030 

0.80 

•  044 

100° 


Gms.  V20<5 

Moles  V20^ 

per  liter 

per  liter 

32.60 

0.179 

10.65 

•  0585 

4-30 

.0237 

14-95 

0.0822 

7.05 

.0387 

1 .90 

.0104 

20.60 

0.113 

8.70 

•  0479 

2.10 

•  US 

2.30 

0.0127 

1.15 

.0063 

0.55 

.0030 

Melting  ooints  in  the  systems  V205  +  CaO  and  V20$  +  Si02  were  deter¬ 
mined  by  Morozov,  1939- 


Xe  XENON 


SOLUBILITY  OF  XENON  IN  WATER 

r  t  n lotted  the  results  of  Von  Antropoff  1910,  1919, 

Lawrence,  et  al,  194  «rnooth  curve  through  the  data, 

and  Valentiner,  1927>  1930  an  distinctly  lower  than  the  rest, 

Those  of  Von  Antropoff  from  1910  The  values  below  were 

which  are  in  excelle. t  agreement ;  l Iro»  0  7adsorptio„  coefficient  = 

ot  at  ihe  ,e- 

perature  of  the  experiment]. 


fi  - 


o 

0.245 


10 

0.175 


20 

0.130 


30° 

0.097 


40° 

O.080 


50° 

0.069 


6o° 

0.062 


SOLUBILITY  OF  XENON  IN  OLIVE  OIL 

(Loomis,  1946) 


70° 

0.057 


Temperature 

= 


22° 

1.9 


37° 
1 . 7 
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YTTRIUM 


Y 


YTTRIUM  CHLORIDE  YC13 

100  cc.  of  water,  saturated  with  HC1  at  o°  (i  atm.)  contain  0.024  gms. 

Y  0  . 

100  cc.  of  a  mixture  of  equal  volumes  of  ether  and  water,  saturated 
with  HC1  at  o°  (1  atm)  contain  0.0015  gms.  Y203- 

Fischer,  to'.,  and  Z._Pf.>  1949 

YTTRIUM  NITRATE  Y ( N03 ) 3  N0 

The  solubility  of  a  mixture  of  rare  earth  nitrates  containing  23% 

Y ( NO  )  was  found  to  be  12.0  gms.  of  anhydrous  nitrates  per  100  gms.  of 
saturated  solution  in  isoamyl  alcohol,  and  3.22  gms.  per  100  gms.  satur 
ated  solution  in  methyl  n-hexyl  ketone  at  room  temperature. 

When  a  mixture  of  rare  earth  nitrates  containing  10%  Y ( NO^ ) 3  is  shaken 
with  n-hexyl  ketone  and  water  at  room  temperature  the  distribution  ratio 
was  found  to  be  less  than  0.0012,  with  33.0%  of  the  anhydrous  nitrates 
in  the  aqueous  chase. 

(Rothschild,  Templeton,  and  Hall,  1948) 

10  ml.  of  a  saturated  solution  of  yttrium  nitrate  in  ether  at  20°  con¬ 
tain  80.3  mg.  Y203  (Wells,  1930). 

YTTRIUM  HYDROXIDE  Y ( OH ) 3  OH 

Oka,  1940  found  the  solubility  to  be  1.8  x  io-^  moles  per  liter  by 
potentiometric  titration. 


ZINC  BORATES  xZnO*yBaO  BO 

Melting  point  diagrams  for  the  systems  ZnO  +  B203  and  ZnO  +  B203  +Si02 
are  given  by  Ingerson,  Morey,  and  Tuttle,  1948. 


ZINC  BROMIDE  ZnBr 


Br 


SOLUBILITY  OF  ZINC  BROMIDE  IN  DIETHYL  ETHER 

(Rowley  and  Anderson,  19411 


Gms.  ZnBr  per 

100  gms.  Ether  Solid  Phase 


-20 

47.7 

ZnBr2-2(C2H  )20 

-15.8 

67. 2 

-10 

92.3 

ft 

-  5 

107.7 

II 

0 

133.3 

II 

Gms.  ZnBr  per  _  „ . 

*  100  gms.  Ether  Solid  Phase 


5 

178.3 

ZnBr2-(C2H  >2° 

10 

195.7 

It  D 

15 

222. 6 

II 

20 

231.8 

ZnBr, 

25 

236.0 

It  * 

35 

243-5 

II 

ZINC  TETRACHLOROPHTHALATE  Zn[CfiCl  (COO)  ] 

o  4  2 


CCl 


100 

II 


gms .  of  a  saturated  solution  in  water  at  25°  contain  2 . 0 
.  »  -  ..  7$o  „  i  - 


2.0 


gms.  of  the  Salt. 

II  II  II  II 


(Lawlor,  1947) 


Zn 


ZINC 
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CH  ZINC  ACETATE  Zn(CH,COO), 


SOLUBILITY  OF  ZINC  ACETATE  IN  LITHIUM  NITRATE  SOLUTIONS  IN  ACETIC  ACID 


(Grisw&ld,  Ash,  and  McReynolds,  1945) 


R  =  Mole  %  LiN03  in  Solvent 

The  solid  phase  was  unsolvated  zinc 


s 

t° 

S 

R 

=  1.450 

R 

1020 

37-7 

0.786 

1295 

48.2 

1.005 

1799 

56.9 

1 .063 

2352 

66. 0 

1 .262 

3102 

77-5 

1 . 462 

3651 

83.0 

2.067 

R 

=  3-90 

R 

317 

41  •  1 

1.210 

352 

47-7 

1 . 386 

•  448 

57-5 

1 .631 

■539 

65.1 

1 .937 

■  650 

73-8 

2.230 

■  741 

79-1 

2.941 

R 

=  8.00 

•  799 

47-7 

1.150 

.  902 

53-5 

1 .339 

.981 

57.  6 

1 .559 

S  =  Mole  %  Zn(CH3C00)2  in  Sat.  Sol. 
acetate  throughout. 

t°  R  S 


60  Temperature  =  30° 


35-6 

0.000 

0.056 

46.0 

O.663 

•055 

49-8 

1 .021 

•  073 

58.1 

1-353 

.092 

67.8 

1.694 

.129 

80.3 

2.49 

-159 

3-02 

.204 

90 

3-69 

.251 

4-  38 

-309 

39-9 

5.40 

•356 

47- 1 

6.  40 

•  433 

57-7 

7.42 

•  525 

69.0 

8.46 

-574 

74.6 

9.48 

.  612 

86.0 

10.51 

.  660 

65.0 

71-5 

77.8 

SOLUBILITY  OF  ZINC  ACETATE  IN  LITHIUM  ACETATE  SOLUTIONS  IN  ACETIC  ACID 

(Griswold  and  Van  Horne,  1945) 


R  =  Mole  %  Li(CH3C00)  in  Solvent 
S  t°  s 


R  =  Mole  %  Zn(CH3C00)2  in  Sat.  Sol. 

t°  S  t° 


R  =  2.50 

Solid  Phase  Zn(  Ac»2 

0.705  35-0 

0 . 800  47 • 0 

1.106  75-3 

1.170  79-5 

R  =  5-oo 

Solid  Phase  Zn(Ac)2 


1 .565 

37-9 

1.572 

38.O 

1 . 604 

42.0 

1.887 

59.5 

1.897 

63.5 

2.416 

83.8 

2.445 

84..  7 

R  =  7-97 

Solid  Phase  1:2:  4 

1.44  14-0 

1.82  18.3 

2.09  20. 9 

2.25  21.2 

2.35  22,9 

R  =  10.00 

Solid  Phase  Zn(Ac>2 


R  =  10.00 
Solid  Phase  1:2:4 

1.43  16.5 

2.03  22.0 

2.16  22.6 

2.33  23 • 8 

2.50  25-3 

2.78  26.8 

R  =  12.50 

Solid  Phase  Zn(Ac)2 


2.70 

2.99 

3.07 

3.27 

3-53 

3-55 

3.81 

3-49 


41 . 8 

52.6 

56.7 

61.8 
69.2 
69.6 
77-3 
8l.5 


3.45  51-5 
3.96  67.0 
4.28  74-6 
4.61  82.9 
4.77  86.6 
5.08  43-0 
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ZINC 


Zn 


Data  of  Griswold  and  Van  Horne,  1945  (Con.) 


s 

t° 

R  =  7-97 

Solid 

Phase  Zn(Ac) 

2.04 

36.7 

2.13 

39-7 

2.35 

47.6 

3-07 

66.6 

3-31 

72.6 

3-45 

75-8 

4.14 

90.1 

S  t° 

R  =  12.50 


Solid  Phase 

1:2:4 

2.53 

28.4 

2.86 

30.5 

3.69 

35-1 

3.96 

36.9 

4.03 

36.7 

4.28 

37.4 

1:2:4  =  Zn(CH3C00)2-2Li(CH3C00) -4CH3C00H 

Isothermal  curves  (50°,  70°)  are  also  presented  which  show  the  solu¬ 
bility  of  zinc  acetate  in  acetic  acid  with  added  lithium  acetate. 


ZINC  ANTHRACENE  SULFONATES  Zn(CluH  SO  ) 

SOLUBILITY  IN  WATER 

(Federov  and  Lodygin,  1942) 


Gms.  Salt  per  100  gms. 

Sat . 

Salt 

s' 

- 

20° 

100° 

cC- 

-Zn(C,  /fH9S03),‘6H,0 

O.O48 

0.443 

fi- 

-Zn(C1(+H9S03)2-6H  0 

.0074* 

•131 

1 . 

8-ZnC14HgS206-4H20 

•155 

0 

00 

1 , 

5 -ZnCl4HgS206-3H20 

2.389 

5.819 

2, 

6_ZnCl4H8S2°6'6H20 

0.054 

0.275 

2, 

7  ~ZnCl4H8S206'4B20 

•573 

1 . 806 

*  Ephriam  and  Pfister,  See  Vol.  I,  p.  1579 


ZINC  OXALATE  ZnC204 


SOLUBILITY  OF  ZINC  OXALATE  IN  ZINC  SULFATE  SOLUTIONS  AT  25° 

(Vosborgh  and  Beckman,  19  40  1 

Moles  x  io3  oer  liter  of  Saturated  Solution 


ZnSO 

ZnC20 


4 

4 


CO 


o.o 

0.168 


5 

0.167 


10 

0.  20 2 


20 

0.269 


40 

0.  386 


Zn  ZINC 

Cl  ZINC  CHLORIDE  ZnCl, 
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SOLUBILITY  OF  ZINC  CHLORIDE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  250 

(Kuznetsov  and  Kozb  u  kovskii,  1936) 


Gms.  per 
1000  gms.  H20 


Solid  Phase 


Gms.  per 
1000  gms.  H20 


ZnCl2 

HC1 

ZnCl2 

HC1 

4291 

0.0 

ZnCl2 

3758 

356.5 

4063 

104.  3 

II 

3285 

428.9 

4153 

156.7 

II 

2593 

578.2 

4J14 

217-  3 

II 

2488 

647-8 

3891 

300.0 

2ZnCl2*HCl-2H20 

2504 

712.7 

Solid  Phase 


2ZnCl2-HCl-2H20 


100  grams  of  a  saturated  solution  of  zinc  chloride  in  furfural  contain 
20.6  gms.  ZnCl  at  25° •  (Trimble,  1941) 


10  ZINC  IODATE  Zn(I03>2 

SOLUBILITY  OF  ZINC  IODATE  IN  WATER  -  DIOXANE  MIXTURES  AT  25* 

(Ricci  and  Nesse,  1942) 


Wt 


Zn(I03)2 


Dioxane  Gms.  per  100  Mn1ps  nPr 

in  Solvent  gms.  Sat.  Sol. 

5  Sat.  Sol. 


Wt.  % 


Zn ( I03 ) 2 


Dioxane  Gms.  per  100  Moles  oer 
In  Solvent  gms.  Sat.  Sol.  liter 
B  Sat.  Sol. 


0 

0.6410 

0.01548 

10 

.  3749 

.00910 

20 

.  2301 

. 00562 

30 

.1158 

.00285 

40 

.0572 

.00142 

50 

.0244 

. 000605 

6o 

70 

8o 

90 

100 


0.0090 

.0030 

.0017 

.0008 

.0000 


0.00022 

.000075 

.000042 

.000019 

.00000 


0  ZINC  OXIDE  ZnO 

*  u  7nn  +  Pr  0  Huttig  and  Theimer,  1941 

As  part  of  a  study  of  the  system  ZnO  +  C  U  ,  g  HC1  and 

determined  the  solubility  of  mixtures  of  ZnO  and  Cr2U3 

H2S04  after  heating  at  various  temperatures. 


OH 


ZINC  HYDROXIDE  Zn(OH»2 

Oka.  id«o  found  the  solubility  of  sine  hydroxide  to  be  3.6  <  to 
moles  oer  liter  by  potentiometnc  titration. 


-6 


Z  INC  SULF  IDE  ZnS 

The  solubility  product  was  ^ciliated  ^^lo'^^The  calculated  sol 
Kapustinsky ,  1940  who  found  J  «  va lu  ^4^ 
ubility  in  moles  per  liter  are  as 


=  8.3  *  10 


-6  8.3  x  10  8  1.2x10 


-0 


9  11 

8.6  x  io_  11  8.6x10  12 


pH 

S 
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ZINC 


Zn 


ZINC  SULFATE  ZnS04 

SOLUBILITY  OF  ZINC  SULFATE  IN  WATER 

(Rohmer,  19  401 


and 


Gms.  ZnSO,. 

Solid 

Phase 

Gms.  ZnS04 

t° 

Density 

4 

per  100  gms. 
Sat .  Sol . 

t°  Density 

per  100  gms 
Sat .  Sol . 

30 

1 . 520 

38.1 

7 

70  1.548 

40.8 

32 

1-530 

38.7 

7 

75  1-535 

40.2 

36 

1-553 

40.2 

7 

85  1.505 

39-2 

37-9 

1 .561 

40 . 8 

7  +  6 

100  1.462 

37.7 

40 

1-590 

41 . 2 

6 

54.6  1.627 

44.2 

45 

1.589 

42.2 

6 

56  1.624 

44-3 

56 

1.634 

44-6 

6* 

60  1.623 

44.2 

60 

1 . 650 

45-7 

6* 

65  1.623 

44.2 

65 

1 .672 

46.9 

6* 

70  1.623 

44-2 

70 

1.693 

48.2 

6* 

75  1.623 

44*2 

75 

1 .710 

49-5 

6* 

63. 4  1 . 662 

46.5 

48.8 

1.606 

43-0 

6+1 

65  l . 664 

46.  6 

56 

1.588 

42. 2 

1 

70  1.674 

47.3 

60 

1.577 

41.9 

1 

75  1.680 

47.9 

65 

1 .560 

41.4 

1 

=  Metastable 

7 »  6,  4,  2, 

1  refer 

to  NiS04-7H20, 

•6H20,-4H20 

•h2o. 

SOLUBILITY  OF  ZINC  SULFATE  IN  WATER  ABOVE  ioo° 

Solid 

Phase 

1 

l 

l 

l 

6+2* 

2* 

2* 

2* 

2* 

2* 

6+4* 

* 

4 

* 

4 

4 


■2H20 


(Ben  rath,  1941) 


[Solid  phase  ZnS04'H20[] 


t° 

Gms.  ZnS04  per 
100  gms.  Sat.  Sol. 

t° 

Gms.  ZnS04  per 
100  gms.  Sat.  Sol. 

t° 

Gms.  ZnS04  per 
100  gms.  Sat.  Sol 

90 

50 

175 

35 

255 

15 

115 

45 

205 

25 

250 

10 

145 

40 

230 

20 

255 

5 

EQUILIBRIUM  IN  THE  SYSTEM  ZINC  SULFATE  -  SULFURIC  ACID -WATER 

(Copeland  and  Short,  1940) 


Gms .  pe  r 

100  gms. 

Gms.  per 

100  gms. 

Sat . 

Sol. 

Solid 

Sat. 

Sol. 

Solid 

- - - 

Phase 

Phase 

ZnS04 

H2S04 

'ZnS04 

h2so; 

Results  at-4.50 

Results  at 

6° 

28.8 

0.2 

7 

30.6 

0.0 

7 

21 .8 

7.1 

7 

26.7 

4.8 

7 

18.8 

H.3 

7 

22.9 

9.1 

7 

14.9 

16.8 

7 

17.3 

17.8 

7 

11.1 

22.6 

7 

11.5 

31  •  2 

7 

8.8 

28. 2 

7 

11.6 

33-8 

7 

7.7 

34-6 

7 

11.7 

34-5 

7+1 

7-3 

38.5 

7 

10.3 

36. 1 

1 

8. 1 

38.9 

7+1 

8.5 

38.2 

1 

6.2 

41.5 

1 

6.0 

41  •  8 

1 

3-9 

45-1 

1 

1.9 

50 . 2 

1 

1-5 

51.2 

1 

1 .0 

53-3 

1 

0.9 

54-6 

1 

0.2 

65.1 

1 

0.4 

59.1 

1 

0. 2 

66.0 

1 

SO 


Zn 


ZINC 


560 

Data  of  Copeland  and  Shoft,  1940  (Con.) 


30 


Gms .  oe  r 

100  gms. 

Sat . 

Sol. 

Solid 

Phase 

ZnS04 

h2so4 

Results  at 

15° 

33-5 

0.1 

7 

33-4 

0. 4 

7 

29.7 

4.2 

7 

27.6 

6.9 

7 

21 .0 

16. 7 

7 

18.1 

23.8 

7 

17.6 

28.0 

7  +  l 

17.O 

28. 6 

1 

16.1 

29. 6 

1 

15-7 

29.8 

1 

15-0 

30.  5 

1 

8.4 

38.4 

1 

4.6 

43-5 

1 

0.5 

57.5 

1 

Results  at 

35° 

39-5 

0 . 2 

7 

37.3 

0.  5 

7 

37-0 

3-  4 

7 

36.1 

5.0 

7 

36. 1 

5-2 

7  +  1 

35-7 

5-9 

6 

35-3 

6. 4 

0 

35-1 

6.7 

6 

34-7 

7.1 

0 

33-4 

8.6 

6 

31 .8 
30.4 

11.8 

14-1 

6 

6  + 

29.4 

14*  7 

1 

28.3 

16.O 

1 

22.6 

22.0 

1 

19.1 

25-  6 

1 

14.8 

30.6 

1 

7-5 

39-8 

1 

5-8 

42.4 

1 

2.1 

50.1 

1 

0.4 

60.8 

1 

Gms.  per  100  gins. 

Sat.  Sol.  Solid 

„ - ^ - s  Phase 

ZnS04  H2S04 

Results  at  250 


36.8 

0.1 

29.6 

9.8 

26.4 

16.4 

25.6 

18.2 

25.1 

18.7 

24-3 

20.5 

22.4 

22.3 

20.0 

24.9 

l8.1 

27.0 

13*3 

32.8 

2.2 

50.1 

0.7 

57-9 

.8 

68.1 

.8 

74.0 

•  7 

78.2 

.  2 

87.0 

•3 

89.0 

.2 

91 .8 

.  1 

94-6 

.  1 

95-5 

.  1 

96. 6 

Results  at 

42.0 

0.4 

40 . 1 

2.4 

39-4 

3-8 

38.6 

4.8 

37-5 

6.3 

36.4 

7-7 

36.0 

8.8 

34.9 

9-3 

32.7 

10.  2 

33-9 

10.3 

32.9 

10.7 

30.9 

12.1 

29-2 

14-4 

27. 2 

16.7 

23.5 

20.6 

18.5 

26.0 

15-4 

29.6 

6.  2 

41  •  8 

2.8 

48.8 

0.8 

56.  6 

0.9 

63.9 

7 

7 

7 

7  +  6 

6 

6+1 

1 

l 

1 

1 

1 

1 

1 

1 

1 

1+0 

0 


o 

45 


6 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


ON  On  On  On  O  O  O  O 


ZINC 


Zn 


561 

Data  of  Copeland  and  Short,  1040  (Con 


Gras,  per  100  gras. 

Sat.  Sol.  Solid 

_ ^ _  Phase 

ZnS04  fl2S04 

Results  at  55° 


43-5 

0.4 

6 

43-5 

0.  5 

6 

44.1 

0.5 

6 

42. 1 

0.8 

6  + 

1 

41 . 8 

1.8 

1 

O 

O 

3-i 

1 

39-0 

4. 6 

1 

36. 5 

6.7 

1 

30.9 

11.9 

1 

21 . 7 

21 . 4 

1 

20.8 

23-3 

1 

12.3 

33-6 

1 

3-9 

46.0 

1 

1 . 1 

55-8 

1 

0.4 

67.9 

1 

Results 

41.1 

0.3 

1 

41 . 0 

0.3 

1 

37.2 

3-3 

1 

36.5 

4-9 

1 

33-5 

6.8 

1 

33-4 

7-6 

1 

7  =  ZnS04' 
0  =  ZnS04 

'7H20 

6  =  ZnSO, 
C  =  ZnSO, 

Gms.  Per 

100  gms. 

Solid 

Sat . 

Sol. 

”ZnS04 

h2so4 

Phase 

Results  at 

65° 

42.3 

0.4 

1 

41 . 8 

•  4 

1 

41 . 6 

•  7 

1 

41 . 2 

1.0 

1 

38.2 

3-4 

1 

36.9 

4.8 

1 

35-6 

5-8 

1 

34-2 

7-1 

1 

29.2 

12.  7 

1 

20.9 

22.2 

1 

IS- 4 

29.2 

1 

12.5 

32.8 

1 

3-4 

48.  1 

1 

0.7 

58.  6 

1 

0.9 

59.4 

1 

O 

O 

27.5 

14.5 

1 

20.7 

22.2 

1 

15.9 

29.0 

1 

7.4 

41.4 

1 

1 .9 

54-4 

1 

•6H2° 

;H2S04 

1  = 

ZnS04-H20 

Activities  in  the  system  ZnSO  -  H2S04  -  H20  were  determined  from  vaoor 
pressure  and  EMF  measurements  by  Tarter,  Newschwander ,  and  Ness,  1941. 


SO 


EQUILIBRIUM  IN  THE  SYSTEM  ZINC  SULFATE  -  ZINC  OXIDE -WATER  AT  25° 

(Copeland  and  Short,  19401 


Gms.  per  100  gms.  Sat.  Sol. 


ZnO 

S°3 

1.8 

1.9 

4.4 

4-4 

8.1 

8.0 

10.7 

10.7 

13-6 

13.6 

14.5 

14.5 

17.6 

17.6 

18.3 

18.3 

Solid  Phase 


3Zn(0H)  •  ZnSO,.  ’  4H-O 

^  11  4 

II 

If 

fl 

II 

II 


3Zn(0H)2-ZnS04-4H20  +  ZnS04'7H20 


Zn 


ZINC 


562 


EQUILIBRIUM  IN  THE  SYSTEM  ZINC  SULFATE  -  ZINC  OXIDE -WATER  AT  180 

(GromoT,  1948) 


Saturated  Solution 

_ 


%ZnS04 

Gms .  Zn 
per  liter 

Density 

34.0 

198.0 

1 . 440 

24.7 

183.8 

1-390 

19.1 

103.5 

1.242 

14.4 

67.7 

1.159 

10.8 

49.2 

1.120 

7-6 

33-4 

1.080 

3-7 

15.5 

1.035 

1.7 

7.0 

1.015 

1 . 6 

6. 4 

1.014 

0.7 

3.0 

1.006 

0.3 

1 . 1 

1.002 

0.0 

0.0 

1 .000 

— •>  Solid  Phase 

pH 

5.25  3ZnO'ZnSO  *xH  0  +  ZnSO  '7H  0 
3ZnO-ZnSO  *xH20 

II  ** 

II 
II 
II 
II 
II 
II 
It 
It 

Zn(OH) 2 


5.46 

5-58 

5-71 

5.82 

6.00 

6.20 
6.37 
6. 40 
6.52 
6.70 

7.20 


-  Results  in  the  Presence  of  FeSO^  - 


Gms.  per  liter  Sat.  Sol. 


Zn 

Fe 

178.6 

to 

O 

00 

132.5 

2.03 

101.3 

2.0 

65.8 

1.94 

48.5 

1 .90 

31.9 

1.88 

15-5 

1 .82 

7.0 

i.77 

pH 


3ZnO-ZnSO  -xH20 

II  ** 

II 

II 


II 


?l 


Basic  ZINC  SULFATE  ZnSO^  3Zn  (OH)  2 

The  solubility  product  determined  from  potentiometric  titration  curves 
is  10-52.  (Nikurashin,  1938)* 


SO 


ZINC  POTASSIUM  SULFATE  ZnK2(S04>2- 6H20 

of  ,  saturated  solution  in  water  at  250  contain  11.72  gms. 
100  gms.  of  a  saturaieu  su  density  is  1.109- 

ZnK  (SO  )2  (0.3873  ">oles  per  lite  ,  (Rill,  Durham,  and  Ricci,  19< 


SO  ZINC  AMMONIUM  SULFATE  Zn(NH^) 2( S04> 2‘ 6H20 

10o  gms.  of  a  saturated  solution  in  ^te^at^contain^ia.M^s. 
Zn(NH  )2(S04)2  (0.4601  moles  per  ’  (Hill  and  Taylor,  i< 


SON  ZINC  SULFAMATE  Zn(S03NH2>2  of  wa. 

Cupery  (1938.  found  the  solubility  to  be  115  per 

ter  at  250. 


563 


ZINC 


Zn 


ZINC  SElENATE'ZnSe04 


SOLUBILITY  OF  ZINC  SELENATE  IN  WATER 


(Klein 

,  1840) 

Gms.  ZnSeO,, 

per  100  gms. 

Solid  Phase 

t° 

Density 

*+ 

«...  , 

'Sat.  Sol. 

-2 

_ 

17.4 

21.0 

Ice 

-5  •  4 

- 

29.07 

40.98 

It 

-7.8 

_ 

32.17 

47.  42 

Ice  +  ZnSeU„ ' 6H?0 

0 

1.4835 

33-05 

49-37 

ZnSeO,. '  6H,0 

H.5 

1.5201 

35-34 

54.6s 

II 

22 

1.5588 

37.84 

60.87 

27 

1.5796 

39-5 

65.  2 

34-  4 

- 

41 . 8 

71.8 

28 

- 

40.5 

68.0 

29 

- 

40.  8 

68.9 

ZnSeO^' sfl20 

40.3 

- 

43-1 

75-7 

II 

43-4 

1.6594 

43.8 

77.8 

52 

- 

45-8 

83.8 

II 

54-2 

- 

46.07 

85.42 

II 

47 

1.6250 

42.95 

75.20 

ZnSeO^ ’ H20 

56.2 

1 . 5728 

40.79 

68.89 

II 

60 

1.5611 

40.44 

67.89 

It 

52 

1.6270 

43-48 

76.92' 

ZnSeO 

60 

1.5677 

40.85 

69.29 

II  “ 

70 

1.5061 

38.29 

62.05 

II 

80 

- 

35.63 

55-35 

II 

91 

- 

33-4 

50.1 

98.5 

1.3580 

31-61 

46.22 

II 

IRCONIUM 

THIOCYANATE 

Zr(CNS) 4 

DISTRIBUTION  OF  ZIRCONIUM  THIOCYANATE  BETWEEN  WATER  AND  ETHER 

(Fischer  and  Chalybaens,  1947) 

A  0.5  N  solution  of  HSCN  containing  Zr(CNS>4  in  ether  was  shaken  with 
aqueous  solutions  of  ammonium  salts  at  room  temperature.  All  data  are 


in  gms.  per  liter. 

Water  Phase  Before  Shaking 


NH4SCN 

<nh4)2: 

0 

0 

280 

0 

0 

10 

100 

50 

200 

50 

280 

50 

0 

100 

100 

100 

280 

100 

Zr02  After  Shaking 


Water  Phase 

Ether  Phase'' 

0.560 

0.076 

0.107 

•155 

1.160 

.020 

1 . 400 

.010 

1.300 

.012 

1 . 670 

•  038 

3.800 

.008 

1.580 

.010 

3-500 

.029 

Zr 


ZIRCONIUM 
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Cl  ZIRCONIUM  OXYCHLORIDE  ZrOCl  -8RJ) 

2  2 

Results  for  the  addition  of  concentrated  sulfuric  and  nitric  acids  to 
this  salt  may  be  found  under  Zr(S04>2  and  Zr(NC>3)4,  below. 


NO  ZIRCONIUM  NITRATE  Zr(N03»4 

SOLUBILITY  OF  ZIRCONIUM  NITRATE  IN 
NITRIC  ACID  SOLUTIONS  AT  ROOM  TEMPERATURE 

(F&liaski,  1941) 


The  data  were  obtained  by  the  addition  of  HN03  to  Zr0Cl2,8H20  in  vary¬ 
ing  proportions.  The  mixtureswere stirred  at  room  temperature  and  atmos¬ 
pheric  pressure  and  both  solution  and  solid  were  analyzed. 


Method  of  Preparation 


Gms.  per  100  gms. 
Sat.  Sol. 


HN03  Zr02 


Solid  Phase 


10  g  Zr0Cl2-8H20  +  15.5 cc fuming  HN03 
20  g  "  +  SO  cc  " 

10  g  "  +  20  cc  " 

Zr(OH)  +  HN03 

ZrOCl2’ 8H  0  +  fuming  HN03 

Zr(OH)  +  HN03 

Zr0Cl2-8H20  +  fuming  HN03 
Concentrated  Solution  of  ZrO(NO_)2 
+  Concentrated  HN03 

Zr(N03»4  +  HN03 


59-4 

59-5 

60.9 

62.4 
63.0 

64.9 

67.2 

67.7 

70.4 

70.8 
74 
76 
80 

83.3 
84-8 

86.9 


14.8 
1 4. 6 
13*2 

13*0 

12.4 

11.9 
12.0 
14*  1 


Zr(NO_)  -6H  0 

Jj, 

II 

II 

Zr(N0.J  'sILO 

II1* 

II 

II 


13*1 

12.8 


2  Phases  (?) 


10.8  Zr(NO  )  -HN03*4H20(?) 
z^Pnases  (?) 


10.5 

9.6  Zr(N0_)  -2HN0  -4H20 

8.06  3  4  " 

8  58  " 

9.23  Zr(N0 J  -2fM)  -3H20  (?) 


10  ml.  of  a  saturated  solution  of  zirconium 
contain  0.4  mg.  Zr02>  (Veils,  1930) 


nitrate  in  ether  at  20° 


NO  ZIRCONIUM  OXYNITRATE  Zr0(N03»2-2H20 

0.37  gms.  ZrO(N03l2  are  dissolved  i«  100  8*^ 

”tSf”-be"o:e  SSr IT—  condition.  IMM1U.  Templeton 

and  Hall,  1948) • 


0 


ZIRCONIUM  OXIDE  Zr02 

Melting  points  in  the  system  Zr02  -  CaCl2  are  given 
Kucherenko,  1940. 


by  Belozersky  and 
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ZIRCONIUM 


Zr 


ZIRCONIUM  HYDROXIDE  Zr(OH»4 

Oka,  1940  found  the  solubility  to  be  8.0  x  io-11  moles  per  liter  by 
potent iometric  titration. 


ZIRCONIUM  SULFATE  Zr(S04>2 

Data  for  the  distribution  of  zirconium  and  hafnium  sulfates  between 
water  and  ether  containing  added  ammonium  sulfate  and  thiocyanic  acid 
is  given  by  Fischer  and  Chalybaeus,  1947- 


SOLUBILITY  OF  ZIRCONIUM  SULFATE  IN  WATER  AND  ZIRCONIUM  OXIDE  SOLUTIONS 

IFalinski,  1941) 

When  zirconium  sulfate  is  dissolved  in  water,  the  saturated  solution 
contains  44.0  wt.  %  Zr(SO  )  at  2S0  and  45.0%.  at  4o°.  The  stable  phase 
is  Zr( SO  )  -4H  0.  When  much  water  is  added  to  the  salt,  such  that  the 
solut ion^conta  1  ns  less  than  about  19%  Zr(SO^)^,  the  basic  salt  7Zr02 
5SO  • 30H  0  precipitates.  The  system  was  studied  by  varying  the  amounts 
of  water2added,  and  by  a  large  number  of  dialysis  experiments  in  which 
the  products  were  separated,  analyzed,  etc.  Prolonged  boiling  of  moder¬ 
ately  concentrated  Zr(S0„)2  solutions  precipitates  2Zr02' sSO^' 5^^^’ . an<^ 
when  there  is  a  very  large  amount  of  water  present,  there  is  an  indica¬ 
tion  of  the  formation  of  2Zr02'S0  • 7H  0.  The  results  below  are  in  grams 
per  100  gms.  of  saturated  solution  ana  the  saturating  phase  is  7Zr02 
5S03'3oH20. 

Results  at  25°  Results  at  40° 


'Zr02 

S°3 

Zr02 

S°3 

Zr02 

S°3 

0.5 

2.0  + 

24 

19-3 

11.9 

11.1 

2.0 

4.4'!' 

26.8 

21.0 

17.0 

14.0 

5-0 

7.9+ 

28.0 

21 . 1 

20.5 

16.6 

7.0 

9-6+ 

30.9 

22.7 

32.9 

23.9 

8.26 

10.6 

34-1 

24. 1 

28.  5 

20.5 

14.8 

14-9 

29.9 

26.8 

35-2 

25. 2 

21 . 4 

17.8 

27.9 

26.0 

16.6 

22.2* 

Estimated 

from  the 

author's 

curve 

*  Solid  phase  2Zr02- 

3S03-sH 

SOLUBILITY  OF  ZIRCONIUM  SULFATE  IN  SULFURIC  ACID  SOLUTIONS 

(Falinski,  18411 

Varying  amounts  of  sulfuric  acid  were  added  to  ZrtSO  )  2 -  4H  0  and  up  to 
two  years  were  required  to  reach  equilibrium,  during  which  time  the  % Zr02 
in  solution  fell  continuously.  The  solid  phases  are  similar  to  those 
found  by  Hauser  (Vol.  I,  p.  1599)  but  the  compositions  of  the  saturated 
solutions  differ  somewhat.  Additional  data  was  obtained  by  adding  sul¬ 
furic  acid  and  oleum  to  Zr0Cl2-8H20,  in  which  cases  the  solid  was 
changed  to  a  sulfate. 


Zr 


ZIRCONIUM 
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Data  of  Falinski,  1941 


SO 


Results  at  250 


Gms.  per  100  gms. 

Sat .  Sol . 


ZrO_ 


SO, 


Solid  Phase 


20.7 

27.1* 

ZrlSO  ) 

19.0 

25.0* 

ZrlSO  4>%H20 

14. 1 

26.0 

Ml 

11.3 

26.0 

II 

7.58 

29.1 

II 

2.89 

30.7 

II 

1 .10 

34-6 

II 

0.49 

38. 1 

II 

•  19 

43-2 

II 

.08 

48.1 

II 

•  os 

53-1 

II 

•  07 

56.8 

It 

•13 

59-9 

II 

•33 

60 . 4 

II 

•54 

63.2 

II 

1-53 

63.6 

It 

2.08 

63.8 

Zr(SO  )  • 4H20  + 
Zr(SO  7  -H  SO  -2H  0 
Zr(S04)2-H2S04-2H20 

1.99 

64.3 

0.91 

66. 4 

It 

•75 

66. 6 

It 

•72 

67.8 

It 

•  71 

71.0 

It 

.81 

72.0 

II 

•54 

74-9 

ZrlS0„)2-H2S<VH20 

•50 

75*9 

II 

•  34 

77.7 

II 

.02 

79-9 

Zr(S04)2-H2S04 

.02 

81 .5 

It 

.02 

83.1 

II 

Results  at  40° 


GnB.  per  100  gms. 


Sat . 

Sol. 

Solid  Phase 

Zr02 

so3 

20.2 

26. 5* 

Zr(SO  )2 

19.5 

25.5* 

Zr(SO„)!;-4floO 

13-8 

25.8 

Ml  ^ 

6.06 

28. 5 

II 

3-74 

30.4 

II 

1.44 

34-7 

II 

0.74 

38.3 

II 

•13 

47.1 

II 

.12 

48.9 

II 

.08 

53-0 

II 

.11 

56.9 

It 

•65 

62.4 

II 

1.51 

63.8 

II 

2.2 

64.2 

Zr(S0„).-4Ho0  + 

Zr ( SO,  ),-H  SO  -2H  0 

2.  23 

64. 6 

Zr ( SO^ ) , • H^SO^J • 2H20 

1-35 

65.9 

1 .0 

67.7 

II 

1.12 

7i  .3 

l.l8 

73-0 

Zr(SO  )2-H2SO  -H  0 

0.19 

75-6 

Zr(S0„)o-HoS0„  (?) 

•05 

78.1 

H  "  (?) 

.02 

79.6 

II 

•03 

80.8 

II 

.01 

82.6 

It 

*  No  H2S04  added 


Results  obtained  by  addition  of  H2S04  to  Zr0Cl2,8H20 


(Room  temperature) 


cc  f^SO^  added  per  10  gms.  Salt 


12 

14 

15 

16 
18 
20 

23 

24. 

30 

17 
40 
20 
25 
30 
33 
20 
43 
40 


"Ordinary  Concentrated 
Sulfuric" 


"Ac.  Nordhausen" 
Ordinary  Concentrated 
"Ac.  Nordhausen" 


QLeum  18.9% 

"  60% 

"  18.9% 

"Ac.  Nordhausen" 


Gms.  per  100 
gms.  Sat.  Sol. 
_ _ ^ s 


Zi02 

S03 

0.51 

61.4 

3-o 

62.4 

2.2 

63.3 

2.0 

63.7 

0.95 

66.0 

•  9 

67.7 

•75 

69-3 

•85 

70.7 

1.0 

71.8 

1.2 

72.1 

0.88 

72.5 

.88 

74-4 

•  7 

75-8 

.6 

76.6 

.24 

78.6 

.24 

79.1 

•03 

80 

0.0 

80.3 

Solid  Phase 


ZrlSOJ  -4H20 
MetastaBle  (?) 


Zr(SOu>  -4H20  +  ZrlSO  )  -H  SO  -2H20 
4  2Zr(§04)2H2S0j-|l2a 


Zr(S04)2-H2S04  (?) 
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CERRIC  PHOSPHATE  Ce^PO^ 


SOLUBILITY  OF  CERRIC  PHOSPHATE  IN  AQUEOUS  SOLUTIONS  AT  ioo° 

(At&naaio  and  Rabor,  1988) 


Cerric  phosphate  was  precipitated  from  acid  solution  and  the  soluhility 
determined  under  different  treatments.  Drying  at  no°  produced  the  salt 
Ce3IFC4)4-iiH20. 


Solvent 


%  soluhility 

Freshly  Dried  at  ioo°  Ignited 

precipitated 


water  or  10%  HAG 
5*  H3S04 

4 


io*  H_SO 


5*  HC1 
io*  HC1 


5*  HNO_ 
io*  HNO, 
6o*  HNO3 


0 

0 

0 

0.083 

0 .08 

0 

0.14 

0.15 

0 

0  .02 

0.2 

0 

0 .05 

0.3 

0 

0.12 

0.1 

0 

.18 

.15 

0 

soluble 

soluble 

.1 

CERRIC  PYROPHOSPHATE  Ce  P  0„ 

2,  7 


SOLUBILITY  OF  CERRIC  PYROPHOSPHATE  IN  HYDROCHLORIC  ACID  SOLUTIONS  AT  20° 

(Moeller  and  Schweitzer,  1948) 

Radioactive  pyrophosphate  was  added  to  an  excess  of  cerric  ion  and  the 
precipitated  CeP2C^  was  washed  and  dried.  These  samples  were  shaken  for 
36  hours  with  the  acid  solutions  and  then  filtered  off.  The  radioactive 
count  in  solution  was  used  as  the  measure  of  the  soluhility.  The  data 
below  were  read  from  the  curve  drawn  by  the  authors: 

Normality  of  HC1  0.05  0.10  0.20  0.30 

Moles  CePa07  per  liter*:  1.1  x  io"4*  2.0x10"'*  3.2X10'1*  4.3x10"** 
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CARBON  Tetra  BROMIDE  CBr4 

FUSION-POINTS  OF  MIXTURES  OF  CARBON  Tetra 

(Davidson,  Van  der  Werf,  and  Boatrig 


(See  also  o. 
BROMIDE  AND  PYRIDINE 

ht,  1947) 


§5  I 


The  original  results,  except  for  eutectics  and  transition  points  are 
given  only  in  the  form  of  a  diagram  from  which  the  following  values  were 
taken . 


t° 

Mol.  %  CBr4 

Solid  phase 

-42 .1 

0.0 

„  .  C5H5N  „„ 

“43- 

-30. 

(Eutect ic ) 

2.8 

5.0 

CANr\§S'°’r'‘ 

3CsH5N-CBr4 

-20. 

11.0 

-17. 

(m. 

pt. ) 

18.0 

11 

-17-3 

(tr . 

.  pt.) 

19.0 

3C,H-N ’CBr  +  2C6H,N-CBr 

-10. 

25.0 

5  2C5 H^N  •  CBr^ 

-  8.5 

30.0 

" 

-  7.8 

(m, 

.  pt .  ) 

33  .0 

If 

-10. 

40.0 

II 

-14- 
-12  .5 

-10. 

(Eutect  ic ) 

( m .  pt . ) 

44.6 

48.0 

51.0 

2C,H«.N-CBr  +  C.H.N-CBr 
C^N-CBr.. 

CBrM  4 

•1-10. 

61 .0 

11  4 

30. 

72.0 

II 

47- 

(tr. 

pt.  ) 

81 .0 

CBr  +  a  to  B 

50. 

82.0 

4  11 

70. 

90.0 

II 

CARBON  Tetra  CHLORIDE  CC14  (See  also  p.8s) 

EQUILIBRIUM  IN  TRE  SYSTEM  CARBON  Tetra  CHLORIDE  - 
ACETIC  ACID  AND  WATER  AT  250 

(Siggia  and  Hanna,  1949) 

The  determinations  were  made  by  a  method  in  which  it  was  necessary  to 
determine  chemically  only  one  of  the  three  components.  Mixtures  of  the 
two  miscible  components  were  titrated  with  the  third  component  until 
turbidity  appeared.  The  percentage  of  each  component  was  calculated  and 
the  corresponding  points  plotted  on  a  triangular  diagram. 


Gms.  per  100  gms .  of  Mixture 


CH3COOH 

- - — 

cci4 

1  'N» 

h2o 

86.0 

10.3 

3.46 

77.0 

18.7 

4  .21 

67.8  • 

30.6 

1 .56 

52 .2 

47.1 

0.72 

76  .3 

4.04 

19.70 

C| 
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SOLUBILITY  OF  CARBON  Tetra  CHLORIDE  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  and  Bmerson,  1949) 


cc .  CC14  oer  100  cc .  Aqueous  Solvent  in: 


Gms .  Na 
Sulfonate 
per  100  gms . 

Na  Benzene 
Sulfonate 

Na  Cymene 
Sulfonate 

Na  Toluene 
Sulfonate 

- - \ 

Na  Xylene 
Sulfonate 

Aqueous 

Solvent 

z' - 

At  250 

' - X 

At  6o° 

/ - 

At  250 

- \ 

At  6o° 

At  25° 

At  60° 

At  250 

At  6o° 

0.0 

0.10 

0.10 

0.1O 

0.10 

0.10 

0.10 

0.10 

0.10 

5-0 

0.06 

0.08 

0.10 

0.10 

0.12 

0.14 

0.10 

0.10 

10.0 

0.06 

0.10 

0.12 

0.18 

0.24 

0.44 

0.10 

0.10 

20.0 

0.08 

0.10 

0.14 

0 .20 

0.36 

0.64 

0.10 

0.10 

32.0 

0.10 

0.20 

— 

— 

— 

34-5 

— 

— 

0.71 

0.88 

— 

— 

40.0 

0 .48 

1 .00 

0.11 

0.20 

RECIPROCAL  SOLUBILITY  OF  CARBON  Tetra  CHLORIDE  AND 
PERFLUORO  METHYL  CYCLOHEXANE  IC6H11CF3) 

(Hildebrand  and  Cochran  ,  1949) 


The  sealed  tube  method  was  used  and  the  consolute  temperatures  ob- 
served  during  slow  cooling  of  the  mixtures 


Volume  Fraction 
of  C6H11CF3* 


3-0 
17  -5 
23  .4 
25  -5 
26.8 

26.7 


0.909 

0.833 

0.769 

0.714 

0.600 

0.500 


Mol.  Fraction  to 

of  CC14 

0.953  25-2 

0.910  19*9 

0.870  14-4 

0.834  4-0 

0.752  8.0 

0.669 


Volume  Fraction  Mol.  Fraction 

of  C6H11CF3  of  CC14 


0 .400 
0.286 
0.231 
0.167 
0.091 


0.574 

0.447 

0.377 

0.288 

0.168 


’Measured  at  25°C 

FUSION-POINTS  OF  MIXTURES  OF  CARBON  Tetra  CHLORIDE  AND  PYRIDINE 

(Davidson,  Van  der  Verf,  and  Boatright,  1947) 


-42.0 
-50.0 
-55.0 
-60.0 
-63.8 
-60.0 
-50.0 
-47 .0 
-42 .6 
-45-o 
-47-9 
-45-0 

-32  .0 
-22 .8 


(m.  pt. 


Mol .  %  CC 14 
0.0 

14-0 

20.0 

24.0 

26.7  (Eutec.) 

30.0 

42  -5 

50.0 

66.0 

74.0 

78.4  (Eutec.) 
80.0 
90.0 
100.0 


Solid  Phase 
C5?5N 


Cc-Hc-N  +  CJLN-2CC1 
S  5C,H,N-2CC1„ 


^5  5  4 

11 


C5HsN-2CC14  +  cci4 


CC1, 


Correction  to  Vol  2,  3rd  Ed.  Solubilities  of  ^“^^^^Solubilities  of, 

SShi-S  'i'.'1'5:;;:  ”"  to-  Chlor,<ie. 

to  Freezing-Points  of  Mixtures  o 
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Freezing-Points  of  a  mixture  of  Carbon  Tetra  Chloride  and  2.6  Lutidine 
are  given  by  Van  der  Werf,  Davidson,  and  Michaelis,  1948. 

Results  for  the  densities  and  refractive  indices  of  binary  and  ternary 
of  earbor,  Tetra  Chloride,  Ethyl  Alcohol  and  Benrene  at  a;  are 
given  by  Campbell  and  Miller,  1947- 


CARBON  DISULFIDE  CS, 


See  also  p,  101 


Results  for  the  composition  of  the  liquid  and  vapor  phases  in  the  sfs- 
tem  Carbon  Disulfide-Methyl  Alcohol  at  37-4°  are  given  by  Roberts  a 
Mayer,  1941- 


TRICHLORO  M0N0FLU0R0  METHANE  CC13F 
DICHLORO  DIFLUORO  METHANE  CC12F2 


SOLUBILITY  OF  EACH  SEPARATELY  IN  ORGANIC 

SOLVENTS  AT 

32 .2 

0 

(Copley, 

Zelltoetfer,  and  Marrel, 

1939  ) 

Gms .  CC13F 

Gms 

•  CC12F2 

Solvent 

Formula 

per  100  gms  . 

per 

100  gms 

Solvent  ( 1 ) 

Solvent  ( 1  ) 

n  Hexyl  Alcohol 

C6H130H 

28.7 

29.1 

Cyclohexano 1 

CgH^OH 

22 .9 

17.0 

Ethylene  Glycol 

H0CH2CH20H 

1  -5 

1.18 

Trimethylene  Glycol 

hoch2ch2ch2oh 

3-09 

2  .23 

Cyclohexyl  Methyl  Ether 

c6Hi1och3 

63-7 

64 .8 

Anisole 

C6Hs0CH3 

41  -5 

37-8 

Tetra  Ethylene  Glycol 

« 

Dimethyl  Ether 

CH20(CH2CH20)4CH3 

31  .2 

22  .3 

Acetic  Acid 

ch3cooh 

25  .1 

31 .0 

Propionic  Acid 

C2HsC00H 

42 .0 

46.7 

Ethyl  Laurate 

CiiH23C00C2H5 

42.0 

39-9 

Ethyl  Caprylate 

C7HiSC00C2H5 

47  .4 

48.0 

Heptaldehyde 

c6h12cho 

53  -4 

52.5 

Cyclohexanone 

C6flio° 

48.6 

38.1 

Acetyl  Acetone 

CH3C0CH2C0CH3 

40.0 

38.6 

Acetonyl  Acetone 

CH3C0CH2CH2C0CH3 

24.7 

18.5 

Cyclohexyl  Amine 

C6Rii^H2 

— 

58.1 

Aniline 

c6h5nh2 

11  -3 

O 

VO 

Dimethyl  Cyclohexyl  Amine 

c6h11N(ch3)2 

64.0 

57-6 

Dimethyl  Anline 

C6H5N(CH3)2 

38.2 

26 .2 

Quinoline 

c9h7n 

22 .9 

11 .9 

N-Methyl  Acetamide 

CH3C0NHCH3 

25  .6 

18.1 

N,  N-Dimethyl  Acetamide 

CH  C0N(CH  ) 

32.6 

30. 5 

Valeronitri le 

C4H9CN 

— 

47.0 

Nitro  Butane 

c4h9no2 

35-6 

_ 

Ethyl  Methyl  Ketoxime 

C2H  (CH^)C  =  NOH 

35-2 

32.7 

n  Decane 

^22 

53-7 

60 .2 

Mesitylene 

Bromo  Benzene 

c6h3(ch3)3 

C6H5Br 

56.8 

29.9 

53-2 

21  .0 

n  Hexyl  Bromide 

C6H13Br 

39-6 

36.7 

(1)  At  pressures  equal 

to  its  vapor  pressure  at  4.5° 
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BROMOFORM  CHBr3 

FUSION-POINTS  OF  MIXTURES  OF  BROMOFORM  AND  FYRIDINE 

(Davidson,  Van  der  Werf,  and  Boatright,  1947) 

The  following  results,  except  for  eutectics  and  melting-points  are 
given  only  in  the  form  of  a  diagram  from  which  the  following  values  are 
taken . 


t°  Mol.  %  CHBr3 

Solid  Phase 

t° 

Mol.  %  CHBr3 

Solid  Phase 

-42 .  0.0 

csJsN 

-45-3(m.pt.)33-0 

2  :i 

O 

O 

f— 4 

DO 

1 

-47 

40.0 

II 

-54  (Eutec)i4.s 

C5H5N  +3:1 

-50.5 

46.9 

2:1  +  CHBr3 

-51 .7tm.pt.l25.  (1 ) 

3  "1 

-40 

52.0 

CHBr  J 

-52 .2 ( tr  .ptlao.o 

3:1  +  2:1 

-20 

65.0 

II  ^ 

-50.0  22 

2:1 

0 

87.0 

It 

(1)  BY  extrapolation 

3:1  =  3C5H5 

N-CHBr3 

2:1  -  2C$ 

H5N-CHBr3 

Freezing-Points  of  mixtures  of  Bromoform  and  2.6  Lutidine  are  given  by 
Van  der  Werf,  Davidson,  and  Michaelis,  1948. 


CHLOROFORM  CHC13 

SOLUBILITY  OF  CHLOROFORM  VAPOR  IN  WATER,  BLOOD,  SERUM,  AND  MILK 

(Nicloux  and  Scatti-Foglieni,  19X9) 


Note  -  The  determinations  were  made  in  an  apparatus  which  permitted 
passing  180-200  liters  of  a  mixture  of  air  and  10-20  gms .  of  CHC13  vapor 
(corresponding  to  a  CHC13  vapor  tension  of  8-16  mm.  Hg )  over  50  cc .  of 
rapidly  stirred  water,  blood,  blood  serum,  blood  plasma  or  milk,  for 
about  30  minutes.  Samples  of  the  air-vapor  mixture  and  of  the  saturated 
liquid  were  analyzed  by  mixing  with  alcohol,  distilling,  saponifying 
with  sodium  ethylate  and  titrating  the  resulting  NaCl  with  silver  nitrate 
solution.  The  quotient  obtained  by  dividing  the  mgs.  CHC13  per  100  cc . 
of  the  liquid  phase  by  the  mgs.  CHC13  in  100  cc .  of  the  air-vapor  phase, 
reduced  to  o°  and  760  mm.  pressure,  is  taken  as  the  coefficient  of  so  u 
bility  of  chloroform  vapor. 


t° 


13 

20 

25 

30 

37 

40 


Coefficient  of  Solubility  of  Chloroform  vapor  in: 


/ - 

h2o 

Human 

Beef 

Fork 

Blood 

- \ 

Serum 

X - 

Blood 

Serum 

Blood 

Serum 

12 . 9 

18.9 

12.2 

18.5 

17.0 

27-3 

14.6 

7  -7 

— 

— 

17-5 

17.6 

25.0 

13-7 

7.0 

6  .2 

15  -3 

12 .5 

10.2 

9-7 

9-3 

15-9 

9.6 

8.9 

3-8 

10.3 

9.1 

8.1 

7-4 

14.0 

3.5 

Milk 


76.4 

38.1 

26.9 
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RECIPROCAL  SOLUBILITY  OF  CHLOROFORM  AND  PERFLUORO 
METHYL  CYCLOHEXANE  (C6H11CF3) 

(Hildebrand  and  Cochran,  19491 


The  sealed  tube  method  was  used  and  the  consolute  temperatures  ob 
served  during  slow  cooling  of  the  mixtures. 


*  0 

Volume  Fraction 

Mol.  Fraction 

t° 

Volume  Fraction 

Mol.  Fract 

t 

of  CgH^CF^ 

of  CHC13 

of  C^H-^CF-j 

of  CHCi3 

26.3 

0.909 

0.960 

50.1 

0.500 

0.708 

41  .0 

0.833 

0.916 

49-0 

0.400 

0.618 

46.6 

0.769 

0.890 

38.6 

0.231 

0.422 

48.9 

0.714 

0.858 

28.9 

0.167 

0.327 

50.2 

0.600 

0.784 

7.2 

0.091 

0.195 

’Measured  at  25°C 


FUSION-POINTS  OF  MIXTURES  OF  CHLOROFORM  AND  PYRIDINE 

(Daridson,  Van  der  Wert,  and  Boatright,  1947) 


The  following  results,  except  for  eutectics  and  melt ing-points, are 
given  only  in  the  form  of  a  diagram  from  which  the  following  values  were 
taken. 


CHC1, 

li 

22 


Solid  phase 

C6HsN 


-50 

-6o 

-68.8*  30.3  C6H  N  +  C,H  N'CHCl. 
-67  40.0  CsH5N-CHC1,  ' 


-70 

-76 

-80.4 

"75 
-66 .5 


Mol.  % 

CHCI3 

62.0 

70 

74-6 

80 

90 


-65.9**  50.0 

* (Eutectic )  ** (m.pt .  ) 

Freezing-point  data  are  given  for  mixtures  of: 


Solid  Fhase 


c5h5n-chci3 

II 

C  H  N-CHCl^  +  CHC1 

chci3 


Chloroform  +  2.6  Lutidine  (Davidson,  Van  der  Werf  ,  and  Boatright ,  1947 ) 
Chloroform  +  Dioxane  (Kennard  and  McCusker,  1948) 


IODOFORM  CHI3 


FUSION-POINTS  OF  MIXTURES  OF  IODOFORM  AND  PYRIDINE 

(Davidson,  Van  der  Werf,  and  Boatright,  1947) 


The  following  results,  except  for 
given  only  in  the  form  of  a  diagram 
taken. 


eutectics  and  melting-points,  are 
from  which  the  following  values  were 


t° 

Mol.  % 
CHI3 

Solid  Phase 

-42 

0 

C^N 

-50. 

-44 

1’  10 

25*** 

CSH  N  +  iC5  H.N-CHI 
3Ce-HcN  •CHl 

-46 

•  ♦  *  * 

20 

3CsH5N-0HI3  +3CHI 

-20 

+20 

6o 

100 


Mol. 

CHI 


^tectic  **<m.  pt.)  —By  extrapolation 

VanrderwIrf01na5Jf  mixtures.of  Iodoform  and 
,  Davidson,  and  Michaelis,  1948. 


Solid  Phase 

CHI 

II  ^ 

It 

II 

*  *  *  * (tr .  pt.) 

Lutidine  are  given  by 
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METHYLENE  CHLORIDE  Cfl2Cl2 

Freezing-point  data  for  mixtures  of  Methylene  Chloride  and  Chlorine 
are  given  by  Wheat  II  and  Browne,  1940. 


CYANAMIDE  CN'NH2 

The  distribution  coefficient  of  Cyanamide  between  Ethyl  Ether  and  Water, 
reported  as  millimol6  per  liter  in  ether  divided  by  50  millimols  in  water 
is  0.11  at  room  temperature  (Collander,  1949, quoted  from  Collander  and 
Barlund,  1933 ). 


FORMALDEHYDE  HCOH 

SOLUBILITY  OF  FORMALDEHYDE  -  DIMEDON  CONDENSATION  COMPOUND  AT  25° 

(toe  and  Reid,  1941) 

Dimedon  is  the  name  given  to  1.3  Cyclohexanedione ,  5.5-Dimethyl, 

100  cc.  of  aqueous  buffer  solution  of  pH  4-6  dissolve  0.0001  gm.  For 
maldehyde-Dimedon  Compound. 

100  cd.  of  aqueous  buffer  solution  of  pH  4.6  containing  0.008  gms . 
dimedon,  dissolve  0.00005  g™-  Formaldehyde-Dimedon  Compound. 


FORMIC  ACID  HCOOR 

DISTRIBUTION  OF  FORMIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marxel  and  Richards,  1949) 

The  determinations  were  made  by  titrating  the  aqueous  layer  before  and 
afler  shaHng the  organic  solution  at  about  26°  and  calcula  .ng  the 
coJcen«aUon  of  the  lattlr  M  difference.  The  distr.bntto.  coeff.c  e»t 
K  is  the  concentration  of  the  B  O  layer  (approx  0.16%  “y 

concentration  of  the  organic  solvent  layer.  Results  for  K  in  . 


H20 


h2o 


h2o 


h2o 


h2o 


n  Butanol  Ethyl  Acetate  Ether 


Chloroform  Skellysolve  B 


1 .2 


l  .7 


3*1  -  2 


lOF 


10F 


•  *  for  mixtures  of  Formic  Acid  and  Dioxane  show  no 

Freezing-point  data  for  m  ,  eutectic  is  at  approximately 

!#•£  ,1  or.. 

Freezing-point  data  for  mixtures  of  Formic  Acid  and  a  series  of  Am.nes 
are  given  by  Bastitch  and  Fushin,  1947. 

pound  is  formed  with  each  of  the  amines. 
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In  the  case  of  Di phenylamine  two  liquid  layers  are  formed  between  32 
and  71  Mol.  %  Formic  Acid. 

In  the  case  of  Aniline  a  compound  of  1  mol.  Formic  Acid  and  2  mols .  of 
Aniline  is  formed. 

In  the  case  of  o  and  £  Toluidine  and  of  Dibenzylamine ,  compounds  with 
Formic  Acid  are  formed,  each  of  which  melts  at  a  higher  temperature  than 
the  melting  points  of  the  constituent  members  of  the  systems. 


METHYL  CHLORIDE  CH3C1 


SOLUBILITY  OF  METHYL  CHLORIDE  IN  SEVERAL  SOLVENTS 


(Mamedaliev  and  Musachanly, 

cc .  CH 

1940) 

3C1  per  1 .0 

cc .  Solvent 

At  t°  and  p. 

As  Bunsen 

Corrected  for 

t° 

Solvent 

of  Test 

Coefficient 

solvent  in 

Residual  gas 

10 

Water 

3-82 

3-73 

O 

00 

CO 

15 

II 

3-41 

3  .25 

3  .35 

20 

II 

3  -07 

2.88 

3-03 

30 

II 

2 .52 

2 .29 

3-32 

20 

Benzene 

48.58 

45  -41 

47.23 

20 

Carbon  Tetrachloride 

39.28 

36.94 

37  .56 

20 

Acetic  Acid 

39.28 

36.68 

36.70 

20 

Ethyl  Alcohol 

36.70 

34.51 

34-70 

FREEZING-POINTS  OF  MIXTURES  OF  METHYL  CHLORIDE  AND  CHLORINE 


(Wheat 

II  and 

Browne, 

1940) 

t° 

Mol.  % 
C12 

Solid  Fhase 

t° 

Mol.  % 
C12 

Solid  Fhase 

-  90 

0.0 

CH3C1 

-122 

49-0 

ch3ci-ci2 

-100 

11  .2 

II 

-122 

51 .6 

II 

-114 

21  .6 

II 

-124 

57  -4 

II 

-119 

25.8 

II 

-128 

62.0 

II 

-124* 

27  .8 

CH3CI+  (CH,C1)_ 

•C12 

-129* 

63  -3 

CH,C1-C1_+  Cl 

-123 

-120 

28.3 

34.6 

(CH3C1,!2-C12 

-124 

-113 

66.5 

78.0 

■<  2 

-122 

41  .0 

II 

-no 

82 .0 

11 

-125* 

44 .1 

(CH3C1)2-.C12+  ch3ci-ci2 

-102 

100.0 

it 

*  Eutectic 


methyl  iodide  ch3i 


oi Wa- 

",Ui"0ls  CH3I  „f  H20  llye^s  8,  It  L* 


FORMAMIDE  HCONH, 


FREEZING-POINTS  OF  MIXTURES  OF  FORMAMIDE  AND  AMMONIA 

(Sisler,  Van  der  Werf,  and  Steph&noa,  1946) 


t° 

Mol.  % 

nh3 

Solid  Phase 

t° 

Mol.  % 

nh3 

S&lid  Phase 

2  .2 

0 

HCONH, 

-83.0 

65 .1 

NH’ HCONH, 

-14.0 

10 .4 

-86.6 

68.5 

^  11 

-19.8 

22.6 

11 

-89.5 

69.6 

II 

“33-9 

33  -5 

II 

-91  .9 

7i  .1 

2NH3- HCONH 2 

-44.O 

39-7 

11 

-93-0 

75  .4 

-62.5 

49.2 

It 

-96.0* 

79-0 

2NH  -HCONH2  +  NH 

-75-0 

**  53-4 

HCONH  +  NH  ’HCONH 
NH, ’HCONH 

-90.6 

83  -4 

nh3 

-76 

56.0 

-83  .2 

91  -9 

It 

•  • 

(tr.pt.  ) 

• 

t  Eutec. 

) 

1  ne  QJSiriUUUUH  GUCIUGiCJIl  x  vi.  iiic*iiij.w-  **%,*.«  ^  -  - -  - 

as  reported  in  millimols  per  liter  of  ether  layer  divided  by  millimols 
per  liter  of  water  at  210  is  0.0014-  (Barlund,  1929). 


NITRO  METHANE  CH3N02 

Correction,  p.  36,  Vol .  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds, 
fourth  line_ under  N ITRO-METHANE  Change  formula  C6H5N02  to  CH3N02 


METHANE  CH, 


SOLUBILITY  OF  METHANE  IN  WATER 

(Morr i9on  and  Billett,  1948) 


Using  an  apparatus  in  which  a  liquid  film  was  made  to  flow  through  the 
gas,  the  coefficient  of  solubility  of  methane  m  water  was  found  to 

0.0279  at  25°  • 

PHASE  EQUILIBRIA  IN  METHANE -n  BUTANE  SYSTEMS 

ThP  romoositions  and  specific  volumes  of  the  coexisting  phases  of  the 
JhlnETSuEe lyste.  fre  given  for  the  entire  two  phase  reg.on  at 
temperatures  above  7o°F,  by  Sage,  Hicks,  and  Lacey,  1940. 

Results  for  the  system  Methane-n  Butane  in  the  gaseous  and  liquid  re¬ 
gions  are  given  by  Sage,  Bundenholze r,  and  Lacey,  1940. 

The  volumetric  behavior  of  four  ,xperi«.t»l  «i«.r.»  of  Methau* i  and 
n  Butane  was  explored  «  seven  temperatures  fro.  o„Fo  6  ^ 
pressures  from  near  400  to  10,000  pounds  per  square 
Reamer,  Korpi,  Sage,  and  Lacey,  1947- 

Phase  behavior  of  the  -rnary  system  Methane-a  Butane  - 

peratures  between  100°F  and  u6o°  ^v  S«e , and  Ucey,  i»7! 

TeLnri?  lEo^^and^  pressures  from  tooo  to  iooo  pounds  per  square 
are  given  by  Reamer,  Fiskin,  and  Sage,  1W- 

Fhase  Equilibria  and  phase  behavior  of  ^““oE'pounds 

^"HnSE"  EytdstVge,  and  Ucey,  . 
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PHASE  EQUILIBRIA  IN  THE  METHANE  -  PENTANE  SYSTEM 

The  bubble-  point  and  dew  point  pressures,  the  specific  volumes  and 
compositions  of  the  Methane-Pentane  system,  at  temperatures  between  100  F 
and  46o°F  and  pressures  up  to  5,000  pounds  per  square  inch,  are  given  by 
Sage,  Reamer,  Olds,  and  Lacey,  1942- 

Results  for  equilibrium  conditions  of  temperature,  pressure  and  com¬ 
position  of  the  liquid  and  vapor  phases  of  the  system  Me thane -Pentane , 
calculated  for  regular  intervals  of  molecular  percentage,  by  means  of  a 
method  of  reduction  to  straight  lines,  are  given  by  Othmer  and  Gilmont, 
1948. 


PHASE  EQUILIBRIA  IN  THE  METHANE-  -  BENZENE  SYSTEM 

Results  for  the  solubility  of  Methane  in  Benzene  calculated  from  the 
experimental  data  obtained  with  a  special  apparatus,  for  the  determina¬ 
tion  of  the  P  -  V  -  T  -  X  relations  at  ioo.27°F  and  pressures  up  to  400 
atmospheres  are  given  by  Schoch,  Hoffmann,  Kasperick,  and  Mayfield,  1940 


PHASE  EQUILIBRIA  IN  THE  METHANE  -  CYCLOHEXANE  SYSTEM 

Results  for  the  solubility  of  Methane  in  Cyclohexane  using  a  special 
apparatus  for  the  determination  of  the  P  -  V  -  T  -  X  relations  at  ioo.27°F 
i6o°F  and  220°F,  i6o°F  and  220°F  and  pressures  up  to  the  critical,  are 
given  by  Schoch,  Hoffmann,  and  Mayfield,  1940. 


PHASE  EQUILIBRIA  IN  THE  METHANE -n  HEXANE  SYSTEM 

Results  for  the  solubility  of  Methane  in  Hexane  using  a  special  apparatus 
for  the  determination  of  the  P  -  V  -  T  -  X  relations  at  ioo.27°F,  i6o°F 
and  220°F  and  pressures  up  to  the  critical,  reported  in  the  form  of 
bubble-point  data  are  given  by  Schoch,  Hoffmann,  and  Mayfield,  1941. 

PHASE  EQUILIBRIA  IN  THE  METHANE- 0  HEPTANE  SYSTEM 

The  densities  and  compositions  of  both  phases  in  the  Methane-n  Heptane 
solubility  equilibrium  are  given  in  tables  and  diagrams  for  25°T  55°,  and 

°V_at  ^al  pressures  from  35  to  250  atmospheres,  by  Boomer,  Johnson, 
and  Piercey,  1938. 


PHASE  EQUILIBRIA  IN  THE  METHANE  -  DECANE  SYSTEM 

fo?5ivrmixturlfofeM  ^"Positions  of  the  gas  phase  were  determined 
and  (i6n0F  ana  „  S  °f  Methanfi  and  Decane  at  temperatures  between  ioo°F 

tlesl  data he T“TS  "P,'°  I0-°00  P°"ndS  Per  *»<*  Irm 

tip  rn  •  !  6  sp?ciflc  volumes,  bubble-point  pressures  and  properties  of 
tteco-ey.st.,*  phases  were  established  by  Reader,  Olds  .  Sage"  aK  Key 
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SOLUBILITY  OF  METHANE  AT  HIGH  TEMPERATURES  AND  PRESSURES 

(Ipatieff  a o d  Monroe,  1942) 


The  determinations  were  made  in  a  rotating  bomb.  The  methane  contained 
4%  Nitrogen  and  Goeckel  index  of  1.01 


Atmospheres 

Gms .  CH^  per 

Atmospheres 

Gms .  CH^  per 

t° 

Pressure 

100  gms.  C6H6 

t° 

Pressure 

1 00  gms  .  C6H6 

(guage) 

U  \J 

(guage) 

100 

30 

1  -3 

175 

42 

1  -55 

70 

3-4 

86 

4.0 

98 

4 .8 

118 

6.7 

102 

5-1 

131 

8.2 

125 

33 

1  -35 

200 

49 

1 .75 

72 

3-4 

95 

4.6 

102 

5-0 

133 

8.5 

112 

6.0 

141 

9.6 

150 

38 

1 .4 

225 

57 

2  .1 

79 

3-65 

103 

5-55 

108 

5-7 

152 

11  .9 

121 

7-0 

250 

70 

2  .7 

116 

7.9 

A  series  of  determinations  at  constant 

pressures  showed 

that  changes 

1  1  ,1  ♦  Virt  1  n, 

er  temperatures. 

METHYL  ALCOHOL  CH30H 

RECIPROCAL  SOLUBILITY  OF  METHYL  ALCOHOL,  METHYL  METHACRYLATE  AND  WATER 

I Kooi ,  1949) 


The  sealed  tube  method  was  used.  From  a  long  series  of  determinations 
of  the  temperatures  of  appearance  of  turbidity  in  prepared  mixtures  of 
the  three  components,  the  compositions  at  selected  temperatures  were 
calculated  by  the  method  of  least  squares  and  the  corresponding  curves 
were  drawn.  Density  determinations  at  25°  were  made  of  mixtures  corres- 
Tonding  to  selected  poi nts  on  the  curve.  By  means  of  these  tje  composi¬ 
tion  of  coexisting  phases  were  determined.  The  critical  solubility 
point  at  2s0  is  situated  at  32.45  wt .  %  methyl  alcohol,  38.50- wt.  % 
methyl  methacrylate  and  29*05  wt •  %  water. 


Composition  in  Wt.  %  of  Points  on  the  Solubility  Curves 


At  o° 

x - 

H20 

CH3OH 

MM 

4.65 

12 .6l 

82.74 

-0.59 

20.94 

68.47 

15  *85 

26  .45 

57.70 

21 .82 

32  .24 

45  .94 

27.62 

36  -33 

36.05 

31  >54 

39.28 

29.18 

36 . 07 

40.40 

23.53 

40.69 

41  -70 

17.61 

43-74 

42  .25 

14 .01 

58.IO 

37.90 

4.00 

64  .52 

32  .20 

3  -28 

71  -94 

27  -25 

0.8l 

80.3 

19.1 

0.4 

90. 

10. 

0.0 

At  250 

- 

h2o 

CH3OH 

MM 

6.17 

12  .41 

81 .42 

12.76 

20.42 

66.82 

18.97 

25  -45 

55.58 

25.85 

30.60 

43-55 

32.09 

34 . 08 

33  -83 

36.76 

36  .27 

26.97 

41  -45 

37-00 

21  .55 

47-3 

37-04 

15  -66 

51-77 

36.20 

12.03 

55-98 

34-95 

9-07 

62.63 

31 .18 

6.19 

69.91 

26.45 

3-64 

78.9 

18.7 

2.4 

88.9 

10.0 

1  .1 

O 

O 

A 

5 

'h2o 

CH3OH 

MM 

7.69 

12  .21 

80  -10 

14.94 

19.90 

65 .16 

22.09 

24.45 

53.46 

29.88 

28.96 

41 .16 

36.56 

31  -83 

31 .61 

41  -98 

33.26 

24.76 

46.83 

33-60 

19-57 

53-91 

32.38 

13  .21 

59.80 

30.15 

10.05 

53.85 

32.OO 

14-15 

60.76 

30.16 

9 . 08 

67.88 

25  .65 

6.47 

77-9 

18.1 

4 . 0 

87.4 

9.8 

2.8 
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Composition  of  Coexisting  phases  at  250  in  Wt.  % 


Upper 

Layer 

if 

h2o 

ch3oh 

MM 

0.9404 

0.3 

1 .7 

98.0 

0.9387 

1 .1 

3-i 

95-8 

0.9360 

2 . 0 

5-0 

93  -0 

0.9336 

3-0 

6-5 

90.5 

0.9303 

4.5 

10.0 

85.5 

0.9251 

9.1 

15-4 

75-5 

0.9232 

12.5 

20.0 

67.5 

0.9218 

17-5 

25.5 

55-5 

Lower 

Layer 

d  if 

h2o 

ch3oh 

MM 

0.9898 

93  .1 

6 .2 

0.7 

0.9775 

85 .0 

13  -5 

1  -5 

0.9636 

75  -2 

21 .9 

2.9 

0.9535 

67.4 

28.0 

4.6 

0.9420 

58.4 

33  -6 

8.0 

0.9299 

47-7 

36.6 

15-7 

0.9264 

43-6 

36.7 

19-7 

0.9228 

37-5 

35-5 

27.0 

MM  =  Methyl  Methacrylate 

DISTRIBUTION  OF  METHYL  ALCOHOL  BETWEEN  WATER  AND  ORGANIC  SOLVENTS  AT  20° 

(Samarokov  and  Klinskikb,  1949) 


Results  for: 

H20  +  Ethyl  Ether  H20  +  Ethyl  Acetate  H20  +  Butyl  Acetate 

gms.  CH30H  per  100  cc  gms .  CH30H  per  100  cc  gms.  CH30H  per  100  cc 


H20  Layer 

Ether  Layer 

H20  Layer 

Ethyl  Ace¬ 
tate  Layer 

H20  Layer 

Butyl  Ace¬ 
tate  Layer 

0.70 

0.07 

0.72 

— 

3  .72 

_ 

1  -34 

0 .21 

1-55 

— 

6.88 

0.06 

2 .52 

0.57 

2.94 

0.04 

9.75 

0.13 

5.06 

1.10 

5-65 

0.43 

12.87 

0.32 

9.89 

2.51 

9.69 

2 .96 

19.71 

0.93 

14-34 

17.56 

5.03 

7.81 

13  -12 
15-02 

6.05 

10.74 

22 .64 

2.88 

The  ratio  of  distribution  of  Methyl  Alcohol  between  Ethyl  Ether  and 
Water  for  concentrations  of  274  millimols  per  liter  of  ether  layer  divi¬ 
ded  by  1920  millimols  per  liter  of  water  layer  is  0.14  at  20°  (Collander, 
1949)  • 


EQUILIBRIUM  IN  THE  SYSTEM  METHYL  ALCOHOL,  CHLORO  BENZENE  AND  WATER  AT  25° 

tSiggia  and  Hanna,  1949) 

The  determinations  were  made  by  a  method  in  which  it  was  necessary  to 
So  U  -m  '”“U,r  °”ly  °"e  of  the  lhr"  components .  Hiatuses  “(  the 
i  5  Sr'rP°SrS  "efe  tUrited  "i,h  'he  third  com”one«  nnUl  e„r- 

calcula,ed  and  the 


Gms.  per  iqq  gms.  of  Mixture 


CH30H 

c6h5ci 

h2o 

70.0 

4.60 

25  .68 

78.8 

60. 5 

10.7 

34-0 

10.30 

5.6 

52.3 

41 .9 

5-7 

3i  .9 

65.9 

2  .3 

83  .2 

1 .67 

15  .2 

75  -3 

19.5 

5  .2 

Correction  to  Vol.  2  ,rH  va 


Organic  Compounds  p.  53, 
ility  etc.  to  Solubility 
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SOLUBILITY  OF  METHYL  ALCOHOL  IN  COMPRESSED  GASES 

(Kritchevsky  and  Karolewa,  1  sJ 4 1 ) 


Pressure 
in  Atms. 


25 

50 

75 

aoo 

150 

200 

250 

300 


Pressure 
in  Atms. 


25 

50 

75 

100 

150 

200 

300 

400 

500 

600 

700 


Hydrogen  Carbon  Dioxide 

. - - .  - - ^ - ' 

Mol.  fraction  CHo0Hx  io3at:  Pressure  Mol.  fraction  CH_OH  x  io3at: 
3  in  Atms.  J 


25° 

50° 

75° 

6.85 

22  .5 

43-9 

3-95 

11.0 

33-2 

2 .62 

8 .2 

23  -8 

1  .85 

6.8 

19-9 

1  .30 

5.0 

15.1 

1  .05 

4 . 0 

12  .4 

— 

— 

10.5 

— 

— 

9.2 

Nitrogen 


✓  “ 

Mol.  Fraction 

CH30H  x 

103  at': 

0° 

25° 

50° 

75° 

0.90 

23.6 

— 

— 

4  .40 

14 .0 

— 

3  -20 

10.3 

— 

— 

2  .40 

8.2 

22 .1 

0.70 

1  .80 

6.5 

19-2 

0.70 

1  .70 

6.1 

18.0 

0.80 

1  .90 

6.3 

17.4 

1.10 

2  .40 

6.8 

17.6 

1 .30 

2 .90 

7.5 

18.0 

1 .50 

3-50 

8 .2 

18.6 

1 .50 

4.10 

8.9 

19-9 

25° 

O 

O 

in 

75° 

25 

10.3 

29.8 

65 -5 

30 

— 

27.0 

61 .4 

40 

— 

23.5 

53-0 

50 

8.72 

21 .8 

47.6 

60 

— 

21 .4 

44.8 

70 

— 

22 .5 

43  -7 

80 

— 

25 .0 

44.8 

85 

— 

28.7 

47.3 

90 

— 

33-0 

— 

Methane _ 

Mol.  Fraction  CH^OH  x  io3  at: 


0° 

25° 

50° 

75° 

2.10 

— 

25  .2 

68.2 

1  .60 

5.00 

18.0 

39-0 

1  .20 

4.4O 

14 .8 

32  .8 

1  .20 

4  .20 

13  -2 

29-4 

1  .60 

4.50 

12  .2 

27.4 

2.40 

6.10 

13  -2 

28.9 

5-50 

11 .4 

20.4 

38.1 

10.0 

18.0 

30.2 

48.4 

— 

— 

58.4 

_ 

— 

— 

68.8 

_ 

— 

— 

79-2 

SOLUBILITY  OF  METHYL  ALCOHOL  IN  SEVERAL  SOLVENTS  AT  4-5 

(Copley.  Ginsberg,  Zellboeffer,  and  Marvel,  1941) 


Mol.  Fraction 

Solvent  CH  OH  in 

sat.  sol. 


Solvent 


Mol.  Fraction 
CH30H  in 
sat.  sol. 


Triethylene  tetramine 

0.605 

Methylated  triethylene 

0.588 

tetramine  I 

Methylated  triethylene 

tetramine  II 

0.523 

Triacetyl  trimethyl  tri¬ 

ethylene  tetramine 

0.520 

Hexamethylene  diamine 

0.578 

N,  N-Dimethyl  acetamide 
N  Methyl  acetamide 
Adiponitrile 
Sebac onitrile 
Ethylene  Glycole 
Triethyl  phosphate 
n  Tributyl  borate 


0.369 
0.297 
0.109 
0.114 
0 .188 
0.390 

0.186 


Vapor-Liquid  equiHuriu.  dia8ra»s  and  nnoerical  data  are  6ive.  lor  .he 
following  systems': 

Methyl  Alcohol  +  Acetone  ♦  Water  (Griswold  -J 

Kgl  lullll  I  {KkJTkiSe  +  Water  (Crawlord,  Edwards,  and  Undsay, 
Methyl  Alcohol  +  Glycol  Mono-ethyl  Ether  (Si.onett.  and  Earakan,  ml. 
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FREEZING-POINTS  OF  MIXTURES  OF  METHYL  ALCOHOL,  ETHYLENE  GLYCOL  AND  WATER 

(Conrad,  Hill,  and  Ballraan,  19401 


Results  for  the  binary  mixtures: 


h2o  + 

CH3OH 

h2o  +  ch2oh 

ch2oh 

%  CH30H 

t° 

Wt .  %  ch2ohch2oh 

t° 

10 

-6.8 

10 

“3-6 

20 

-15.3 

20 

-8.3 

25 

-20 .7 

30 

-14.4 

30 

-26.3 

35 

-18.2 

35 

-3  3-0 

40 

-22 .6 

40 

-39.Z 

50 

-34-6 

50 

-54-9 

60 

-49.3 

100 

-13  -5 

Results  for  the 

ternary 

mixtures : 

Wt .  %  CH30H  in 

t°  of  Freezing  of  Ternary  Mixtures  Composed  of 

H_0  a 

Mixture  wit h 

the 

f  ollowing  wt . 

percents  of 

the  mixtures 

0? 

ch2ohch2oh 

ch3oh 

+  ch2ohch2 

OH 

10 

20 

30 

40 

50 

0.0 

-3  -6 

-8.3 

-14  .4 

-22.6 

“34-6 

21 .9 

-4  .2 

-9.6 

-16.1 

-25  -4 

-37.9 

35-0 

“4*8 

-10.2 

-17.7 

-28.0 

-41.6 

42.0 

-5  .0 

-10.8 

-18.9 

-29.4 

“44  -i 

50.4 

-5.5 

-11.7 

-20.1 

-31.1 

-46  .5 

50.8 

-5.7 

-12  .2 

-21 .0 

-32.3 

-47.7 

70 .2 

-5.9 

-12 .9 

-22 .0 

"33  -6 

-49.6 

78.6 

-6.3 

-13.8 

-23  .6 

“35  -4 

-52 .0 

87.9 

-6.5 

-14.8 

-25  .0 

-37.9 

-54  •  0 

100.0 

-6.8 

-15  -3 

-26.3 

-39.7 

-54.9 

FREEZING  POINTS  OF  MIXTURES  OF  METHYL  ALCOHOL  AND  ETHYLENE  DIAMINE 

(Elgort,  1986) 


t° 

Content  of 
C2H4lNR2)3 

Wt.  % 

Mol.  % 

-97 

0.0 

0.0 

-99 

5.5 

2.9 

-101 .5 

10.4 

5.8 

-io6(Ehtec ) 

8.5 

-100.5 

17.4 

10.1 

“77.0 

25.0 

15 .1 

-64.0 

30.6 

19.1 

-54-5 

35.4 

23.1 

-48.8 

44.3 

29.7 

-47.5* 

44.8 

33-8  2 

Solid  Phase 

t° 

ch3oh 

-39.5 

II 

-30.5 

CH30H  +2:1 

-25  .0 

-20.0 

2:1 

-15.0 

II 

II 

-7-5 
+  1.0 

II 

+  4.5 

II 

i+C2H4(NH2 

7-5 
)2  8.5 

Content  of 


24 

^2  2 

Solid  Phase 

Wt .% 

Mol.  % 

56.2 
62 .0 

40.0 

46.5 

C2H4(NH2>2 

65.5 

50.4 

II 

67.8 

52.8 

II 

71  .0 

56.7 

II 

77  .6 

65.0 

11 

86.5 

77  .2 

II 

91 .5 

84.9 

II 

95-5 

92  .3 

II 

100.0 

100.0 

II 

*Tr.  pt. 


2:1  =  2CH30H-C2H4(NH2)2 


ar^given^b^McKenna^  kk^Tndkf  T!*  ^ 

’  ldrLar>  and  Lingafelter,  iqmq. 


Fropionaldehyde 


C  |  H^O 
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UREA  (Carbamide)  CO(NH2)2 


SOLUBILITY  OF  UREA  IN  WATER 

(Kakinuma,  1941) 

t° 

Mol.  Fraction  CO l NH2 )2 
in  saturated  solution 

t° 

Mol.  Fraction  CO t NH2 ) 2 
in  saturated  solution 

60 

65 

70 

75 

80 

0.4338 

O.461O 

0 .4903 

0 .5204 

0.5517 

85 

90 

95 

100 

0.5843 

0.6190 

0.6542 

0.6910 

SOLUBILITY 

OF  UREA  IN  AQUEOUS  SOLUTIONS  OF  PHENOL  AT  20° 

(Campbell  and  Campbell,  1940) 

Gms .  per 
sat . 

100  gms . 
sol . 

Solid  phase 

Gms .  per 
sat . 

100  gms.  Solid  Phase 

sol . 

c6hsch  . 

,'S>"  S 

CO(NH2)2 

"c6h5oh 

CO(NH2>2 

0.0 

7.&5 

8.5 

9-3 

8.7 

7-7 

7.5 
7-9 

49.8 

46.8 

46.9 
45-3 
44.O 

40.2 

38.2 
34.6 

CO(NH2>2 
"  (?) 
CO(NH2)2  +  1  -.2 

1  '.2 

II 

II 

II 

II 

8  .2 
10.15 
11.6 
14-35 

51  -9 

70.7 

86.8 
84.5 

33.7  CO(NH2  )2'2C6Rsi 
22  .2 

17.8 

15.15 

Q  H  * 

12 .8 

II 

7.95 

2.5  "  +  c6 

0.0  C^H^OH 

*  In  presence  of  two  liquid  layers  1:2  =  C01NH2  )2 -aC^OH 

SOLUBILITY  OF  UREA  IN  AQUEOUS  SOLUTIONS  OF  RESORCINOL  AT  23 

(Cohen  -  Adad,  1949) 


Gms .  per  100  gms • 
sat .  sol. 


Solid  Phase 


Gms.  per  100  gms. 
sat.  sol. 


Solid  Phase 


C0(NH2)^  C6R4(0H)2 


C01NH>2  C6H4(0H)2 


53-2 
51  -3 
50.2 
44  .85 

30.55 
23  -3 


0.0 

C01NH2)2 

13  -7 

6 .6 

II 

11  -5 

13  -3 

II 

9.2 

13  -45 
17-85 

1  :i 

M 

7  -4 
4  .8 

22 .6 

11 

0.0 

38.7 

48.6 

53-7 

64 .0 
63 .5 
61 .9 


1  :i 


C6H4(OH)2 


1:1  =  CO(NH2)2-C6H4(OH)2 

FREEZING-POINTS  OF  MIXTURES  OF  UREA  AND  RESORCINOL 

(Cohen  -  Adad,  1949) 

Gms  C^fLlOHl-j 
per  100  gms.  Solid  Phase 

Mixture 


t° 

Gms.  C(jR4lOH2) 
per  100  gms . 

Solid  Phase 

t° 

Mixture 

113  -4 

28.0 

CO(NH,)2 

n2  2 

k-* 

oo  0 
to 

<1 

104-8 

35-0 

II 

89.3 

100.2 

39-0 

II 

96  .2 

94 .0 

43-0 

"  +  1:1 

101.7 

92  .4 

44-7 

i  i 

109.5 

93  -4 

46 . 0 

1  :i 

=  C01NH2)2-C6H4 

(0H)2 

64.7 
85  -2 
86.0 
90.0 
94.0 
100.0 


1:1  +  c6H  (0H)2 
c6h4(OH)2 
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CH , H40 


Freezing-Points  of  mixtures  of  Urea  and  Water  and  of  Resorcinol  and 
Water  which  agree  satisfactorily  with  previously  published  results  are 
also  given  by  Cohen  -  Adad ,  1949- 

FREEZING-POINTS  OF  MIXTURES  OF  THE  DOUBLE  COMFOUND 
i :i  (C0(NH2 )2-C6H4 (OH )2>  AND  WATER 

(Cohen  -  Adad,  1949) 


♦  0 

Gms .  CO(NH2)2-C6H4(OH)2 

Solid 

t° 

Gms.  CO(NH2)2'C6H4(OH)2 

Solid 

t 

per  100  gms.  Mixture 

Phase 

per  100  gms.  Mixture 

phase 

-1 .78 

8.50 

ice 

25 .88 

51.0 

1 : 1 

-3*56 

17.00 

II 

33-84 

59-5 

II 

-4  .22 

20.30  ice  +  1:1 

42.98 

68.0 

M 

"5  .27 

25  -So 

"  (unsta- 53.80 

76  .5 

II 

+  2.33 

25.50  1 

: 1  b le  ) 

67.52 

85.0 

II 

11  .24 

34.00 

II 

85  .46 

93  -5 

II 

18.55 

42.50 

II 

FREEZING-POINTS  OF  THE  TERNARY  SYSTEM  UREA,  RESORCINOL  AND  WATER 

(Cohen  —  Adad,  1949) 


Gms .  per  100  gms .  sat.  sol. 


t° 

/ - 

Solid  Phase 

CO(NH2)2 

C6H4(OH)2 

r- 

0 

(N 

1 

32.75 

2.45 

ice  +  CO(NH2 )2 

c-12.14 

31  -92 

4.78  ) 

ice  +  CO(NH2 )2  +  1:1 

-12.12 

31 .10 

7.0 

ice  +  1:1 

-  8.66 

24.80 

4  .49 

II 

-  9..46 

27.00 

4  .36 

II 

-10.24 

29.00 

4.24 

II 

I-12.14 

3i  .1 

7-o  ) 

ice  +  1:1+  CO(NHg ) 

-11 .05 

O 

O 

r-i 

CO 

4 .12 

ice  +  1:1 

-  5  -  72 

-  6.12 

1 .00 

2.00 

37.13 

36.75 

ice  +  C6H4(OH)2 

II 

-  6.30 

2  .45 

37.50 

II 

-  6.66 

2  .48 

36.55 

ice  +  C^Hu(OH)_  +  1:1 

-  6 .46 

3 .00 

36.82 

ice  +6C46Ha(fo)2 

( -  6.66 

3  -4 

37.0  ) 

ice  +  C6H4(0S )2  +  1:1 

Results 

in  parentheses  are 

given  in  text  as 

the  ternary  eutectics. 

rpInetdiStribU^i°n  coefficient  of  Urea  between  Ethyl  Ether  and  water, 
reported  in  millimols  per  liter  of  ether  layer  divided  by  millimols 

Mr?und!>ei933)er  °f  Wat6r  lay6r’  iS  °-00(*7  at  21°  Hollander  and 


THIOUREA  CS(NH2)2 

2000)  per  liter  of  water  layer,  is  0.0063  at  220  (Barlund,  i929). 
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C|»5 

METHYL  AMINE  CH3NH2 

SOLUBILITY  OF  METHYL  AMINE  IN  SEVERAL  SOLVENTS  AT  4-5° 

(Copley,  Ginsberg,  Zellhoeffer,  and  Marvel,  1941) 

^olvpnt  Mol.  fraction  CH^NH- 

in  Saturated  Solution 


Water  0.457 

Ethylene  Glycol  0.662 

Glycerol  0.652 

Diethylene  Glycol  0.653 


The  ratio  of  distribution  of  Methyl  Amine  between  Ethyl  Ether  and  Water 
for  concentrations  of  2.2  millimols  per  liter  of  ( C„ H ^ ) 20  layer  and  94 
millimols  per  liter  of  the  H20  layer  is  0.023  at  15®  TCollander,  1949). 


N ITROAMIMO  GUANIDINE  NH2NHC ( NH )NHN02 

SOLUBILITY  OF  NITROAMINO  GUANIDINE  IN  WATER  AND  IN 
0.025  MOLAL  SODIUM  PHOSPHATE  SOLUTIONS 

(McBride,  Henry,  and  Smith,  1949) 


Note.  The  published  paper  reports  the  determinations  only  in  the  form 
of  logarithmic  equations  and  diagrams.  At  our  request  the  authors 
have  kindly  supplied  the  following  original  numerical  values  from  which 
their  equations  and  diagrams  were  derived. 


Solubility  in  Water 


Solubility  in  0.25  Molal 
Sodium  phosphate 


t 0 

Gms .  CH302Ne 

t° 

Gms .  CH-O^c- 

t° 

Gms .  CH^O 

L 

per  100  gms.  H20 

per  100  gms.  H20 

per  100  gms" 

10 

0.160 

30 

0.433 

10 

0.172 

20 

0 .269 

35 

0.523 

20 

0.281 

30 

0.430 

35 

0.537 

30 

0.435 

30 

0.432 

44-9 

0.871 

39 

.8  0.733 

30 

0.432 

49-9 

1 .120 

50 

JO 

r— 4 

r-i 

O 

The  pH  range  5.84-6.98  at  30° 
for  various  solutions 


The  pH  range  6.96-7.04  at 
30°  for  various  solutions 


SOLUBILITY  OF  NITROAMINO  GUANIDINE  AT  30°  AS  A  FUNCTION  OF  pH 


Solubility  in  Water 


Solubility  in  0.25  Molal 
Sodium  phosphate 


pH  of 
Solut ion 


Gms 
Per  100  gms 


pH  of  Gms.  CH,02N,  pH  of  Gms.  CH502N5 
0  Solution  per  1 00  gms  .  H20  Solution  per  100  gmsH2U 


10.49 

0.852 

9.48 

0.578 

8.77 

0.453 

8.19 

0.434 

6.97 

0.432 

6  .45 

0.430 

6.39 

0.433 

6.19 

0.432 

5-09 

0.440 

4-32 

0.441 

3  -25 

0.458 

2  .85 

0.464 

2  .32 

0.488 

1  .87 

0.508 

10.58 

1  .277 

9.18 

0.478 

8.47 

0.456 

6.76 

0.435 

5-39 

0.439 

4-32 

0.449 
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amino  GUANIDONIUM  B  I  SULFATE  NH2C ( :NH )NHNH2 'H2S04  (?) 

SOLUBILITY  OF  AMINO  GUANIDONIUM  BISULFATE  IN  WATER  AND  IN 
AQUEOUS  SULFURIC  ACID  SOLUTION 

(Pitha  and  Smith,  1948) 


The  authors  fail  to  give  the  formula  of  the  compound  used,  and  report 
their  results  only  in  the  form  of  a  diagram  from  which  the  following  ap¬ 
proximate  values  have  been  taken.  At  temperatures  between  47  and  52 
there  are  inflections  in  the  solubility  curves  for  which  an  explanation 

is  not  given. 


Gms.  AG-H2S04  per 

100  gms.  Solvent  in: 

t 

»a°  #5 

•  0.7419 

h2so4 

Aq .  1.4088 

N  H2S04 

s 

10.0 

5.5 

4-5 

10 

12  .5 

8.5 

7.o 

20 

18.5 

12  .5 

10.5 

25 

22.0 

l6.0 

14 .0 

30 

25-0 

20.0 

17.5 

TETRACHLORO  ETHYLENE  Ca«4  See 


Gms .  AG’H2S04  per 
100  gms.  Solvent  in: 


tu 

H  0 

Aq, 

.  0.7419 

Aq .  1 .4088 

U2U 

N 

h2so4 

N  H2S04 

40 

36.5 

31  <0 

27-0 

47 

53-0 

O 

O 

36.O 

50 

54  -o 

45-0 

41  .0 

52 

59.0 

45-0 

41 .0 

60 

77.0 

61 .0 

53-0 
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HEXACHLOKO  ETHANf  CCl3CCl3 

SOLUBILITY  OF  HEXACRLORO  ETHANE  IN  ETHANE 

(Haldef  and  Maass,  1940) 


An  apparatus  which  permits  solubility  measurements  in  the  critical 
temperature  region  was  used.  Samples  could  be  removed  from  the  upper 
and  lower  regions  of  the  system  without  volume  or  pressure  changes. 
Equilibrium  was  approached  without  stirring.  Critical  temperature  ,  44  .85° 


Liquid  Fhase  Vapor  Phase 

t° 


Density 

Gms.  C2C16  per 
100  gms .  C2H6 

Density 

Gms .  C2C1<:  per 
100  gms.  C2H6 

40 

— 

20.64 

— 

2 .76 

40 

0.300 

20.51 

0.149 

2.63 

42 

— 

— 

0.174 

4  .26 

43-5 

0  .i67 

18.35 

0.177 

6.05 

44 

0.253 

16.77 

0.184 

6.68 

45 

0 .246 

14.77 

0.204 

8,86 

46  .5 

0.239 

14.37 

0.224 

1 0 .42 

50.05 

— 

0 .228 

13.05 

Correction  to  Vol.  a.  3rrt 

Ed.  Solubilities 

of  Organic 

Compounds,  p.  66, 

eig ni n  line 
temperature 

under  the  heading  Hexachloro  Ethane,  change 
to  demixing  temperature. 

critical  solution 

TRICHLORO  ACETIC  ACID  CCljCOOfl 

The  ratio  of  distribution  of  Trichloro  Acetic  Acid  between  Ethyl  Ether 
and  Water  was  found  for  concentrations  of  79.5  to  1043  millimols  acid  per 
liter  in  ether  divided  by  18.8  to  105  millimols  acid  per  liter  in  the  wa¬ 
ter  layer,  to  be  4.2-10  at  room  temperature.  (Collander,  1949) 

FREEZING-POINTS  OF  MIXTURES  OF  TRICHLORO  ACETIC  ACID  AND  ACETAMIDE 


1 


The 

results  are 

given  mainly  in 

following  approximate  values  were 

Gm .  mols . 

t° 

chci3cooh 

per  100  gm 
mols  mixture 

Solid  Phase 

81 

0.0 

CH  CONH2 

55 

20.0 

11 

35 

30.0 

II 

20 

34-0 

" 

14 

35-88 

CH3CONH2  +1:1 

20 

40.0 

t:i 

26 

50.0 

li 

1  :: 

1  =  CH3CCNH2 

•CHC13C00H 

SKI  1, 

the  form  of  a  diagram  from  which  the 
read . 


t° 

Gm .  mols . 
CHC1  COOH 

Solid  phase 

per  100  gm 
mols  mixture 

20.6 

58.3 

T:i  +  T:2 

29.3 

66.6 

1:2 

26 

73.0 

II 

22  .3 

75  -8 

1:2  +  CHC1.,C00H 

chci3cooh 

35-0 

80.0 

50.0 

90.0 

11 

58.3 

100.0 

II 

:2  =  CH3C0NH2-2CHC13C00H 


ACETYLENE  CH:CH 

SOLUBILITY  OF  ACETYLENE  IN  ETHYL  BROMIDE  AND  IN  ETHYL  IODIDE 

IGand,  1946) 


t  0 

P 

cc  C2H2  per 

L 

mm 

1 .0  cc  CH3Br 

25 

256 

5.46 

t° 

P 

mm 

cc  C2H2  per 
1  .occ  CH3  I 

19 

646 

3  -42 

19-2 

648 

3-52 

20.0 

469 

3.13 

PHASE  EQUILIBRIA  IN  THE  SYSTEM  ACETYLENE  -  ETHYLENE  -  ETHANE 
Diagrams  and  numerical  data  for  the  smoothed  equilibrium  vapor  and  li- 

SOLUBILITY  OF  ACETYLENE  IN  ACETONE 

(Brameld  and  Clark,  1946) 

tia^pressure'o^acetylen^of'cae3' atmosphere,  instead  of  the  -ore  fre- 
quently  used  volume  coefficients. 
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c2h2 


Milligrams  CLIL 
t  °  per  1 .0  gm  (CR^  )2(X) 

•70  6s  7 

•65  568 

■60  478 

•55  417 

•50  336 

-45  288 

•40  217 

•35'  1 84 


Milligrams  C_H_ 
t0  per  1.0  gm  (CHjtjCX) 

-30  152 

-25  127 

-20  112 

-IS  95-1 

-10  81.6 

-  5  72.1 

0  68.7 

5  6a.  0 


Milligrams  C2FL 
t0  per  1.0  gm  (CR^CO 


10 

53  *5 

15 

46.4 

20 

39-4 

25 

32.7 

30 

30.0 

35 

25.7 

40 

24-4 

The  following 
Acetone . 


results  are  also  given  for 


the  solubility  of  Air  in 


Milligrams  Air  per 

-  0 

Milligrams  Air  per 

t° 

1.0  gm.  (CH3  ) 2C0 

t° 

1.0  gm .  (CH3 )2C0 

0 

0 . 0222 

25 

0.01065 

5 

0.0200 

30 

0.00829 

10 

0.0177 

35 

0.00582 

15 

0.0154 

40 

0.00336 

20 

0.0130 

SOLUBILITY  OF  SOLIDIFIED  ACETYLENE  IN  MIXTURES  OF 
LIQUEFIED  OXYGEN  AND  NITROGEN 

(Ishkin  and  Burbo,  1939) 


Vol .  %  02 

Temperature 

cc  (o°,  760  mm)  C_H2 

Mol.  fraction 

in  solvent 

°K 

- - \ 

°C 

per  liter  sat.  sol. 

C2H2  i n  sat .  sol 

99-6 

90 

-183 

4-7 

0.0000059 

80 

85.6 

-187  .4 

4.08 

0.0000054 

55 

82 .0 

-191 

3  -6 

0.0000051 

50 

81 .4 

-191 .6 

3  *5 

0.0000050 

0  (=N2) 

77.4 

-195.6 

-4 

00 

0.0000046 

ETHYLENE  DICHLORIDE  CHC1:CHC1 

SOLUBILITY  OF  ETHYLENE  DICHLORIDE  IN  AQUEOUS  SOLUTIONS  OF 
3.5.5  TRIMETHYL  HEXYL  SODIUM  SULFATE  AT  250 

(Bruner,  1949) 


'  Gms .  3.5.5  Trimethylhexyl  Sodium 
Sulfate  per  100  gms.  aqueous  Solvent 

5-0 

10.0 

25.0 

•OXALIC  ACID  (COOH)  -2Ho0 

SOLUBILITY  OF  OXALIC 

(Trimb le, 

Results  for  (C00H)2'2H20 
t°  Gms  .  (COOH  )2  per  1 00  gms  .  sat .  sol . 


Gms.  C2H2C12  Dissolved  oer 
100  gms.  aqueous  Solvent 

less  than  1 .0 
1 .0 
5-0 


ACID  IN  FURFURAL 

1941) 

Results  for  (COOH  >2 
t°  Gms.  (COOH  )  per  100  gms  .  sat .  sol . 


0 

25 

40 


3  .2 
4.8 
9.1 


0 

25 

40 


1 .6 
3  -6 
7.8 
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DISTRIBUTION  OF  OXALIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 

The  determinations  were  made  by  titrating  the  acid  in  the  aqueous  layer 
before  and  after  shaking  with  the  organic  solvent  at  about  26°  and  calcu¬ 
lating  the  concentration  in  the  latter  by  difference.  The  distribution 
coefficient  K  is  the  concentration  in  the  H20  layer  (approx.  0.16%)  di¬ 
vided  by  the  concentration  in  the  organic  solvent  layer. 


Results  for 

h2o 

K  in: 

h2o 

h2o 

h2o 

h2o 

Butanol 

Ethyl  Acetate 

Ethyl  Ether 

Chloroform 

Skellysalve 

4.6-5 .8 

lOi 

10  + 

10  + 

10  + 

DICHLORO  ACETIC  ACID  CHC12C00H 

The  ratio  of  distribution  Dichloro  Acetic  Acid  between 

Ethyl  Ether  and  Water  was  found  for  concentrations  of  190-940  millimols 
of  acid  per  liter  of  the  ether  layer  to  be  7.2-10  at  25° •  (Collander, 
1949,  quoted  from  Dermer ,  Murkham,  and  Trimble,  1941). 


BROMO,  CHLORO  and  I0D0  ACETIC  ACIDS  CR2BrC00H  etc. 


COEFFICIENT  OF  DISTRIBUTION  OF  BROMO,  CHLORO  AND  IODO  ACETIC  ACID 
BETWEEN  ETHYL  ETHER  AND  WATER 

(Collander,  1949) 


Acid 

Millimols  Acid  per  liter 

Distribution 

Coefficient 

t° 

/ - - 

Ether  Layer  H20  Layer 

25 

18 

20 

CH  BrCOOH 
CHTCICOOH 

CH  ICOOH 

80-820 

57.1-795  26.0-290 

608  84.S 

3 .0-4-0 

2 .2-2.7 

7  .2 

FREEZING-POINTS  OF  MIXTURES  OF  CHLORO  ACETIC  ACID  AND  ACETAMIDE 

(Alibanskli,  1949) 


The  results  ere  given  .ainly  in  the  for.  of  a  diagra.  fro.  which  the 
following  approximate  values  were  read. 


Gm.  Mols. 
CH2C1C00H  per 
t°  100  gm .  mols. 
Mixture 

8i  o.o 

6o  20.0 

40  32.0 

20  40.0 

5.6  44-0 

8.0  50.0 

4.7  55*o 


Solid  Phase 


CH-XONH- 

11 


CH,CONH2  + 
3  1:1 


1  :i 


10 

13  -2 

20 . 

40 

50 

61 .8 


Gm .  Mols . 
CH2C1C00H  per 
1 qo  gm.  mols. 
Mixture 

60. 

66 
70 

78 
85 

100 


Solid  phase 


1:1  +  CHXICOOH 
CH_C 1C00H 


1:1  +  1:2 


1:1  =  CHXONH2  w.. 2 - 

,  .  Solubilities  of  Organic  Compounds  p.  92. 

i.T^fSiSnce0  following  ihe  iirst  table.change  critical  solution  te.- 

perature  to  demixing  temperature. 


•CH2C1C0CH. 


1:2  =  CH3C0NH2-2CH2C1C00H. 
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ACETONITRILE  CH3CN 

The  ratio  of  distribution  of  Acetonitrile  between  Ethyl  Ether  and  Water 
was  found  for  376  millimols  per  liter  of  the  ether  layer  divided  by  624 
mi llimols  per  liter  of  the  water  layer,  to  be  0.60  at  20  (Collander, 

1949) . 


Correction  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds  p.  85 
first  table,  remove  Critical  from  the  title  and  column  headings. 


NITRILE  (Polymerizing)  (CH3CN)X 

SOLUBILITY  OF  POLYMERIZED  NITRILE  IN 
AQUEOUS  POTASSIUM  OLEATE  SOLUTIONS  AT  20° 

(Yarzhenko  and  Mintz,  1945) 


Percent  Concentration 
of  potassium  Oleate 

0.75 
1 .50 
3-00 


Fercent  of  ( CH3CN ) x 
by  Volume 

16 .2 
16.7 
17-3 


CHLORAL  HYDRATE  CC13CH(0H)2 

The  ratio  of  distribution  (c°onc (  Chloral  Hydrate  between  Ethyl 

Ether  and  Water  was  found  for  766  miliimols  per  liter  of  ether  layer  to 
be  4.3  at  200  (Collander,  1949). 


ETHYLENE  CH2:CH2 

Using  an  apparatus  in  which  a  liquid  film  was  made  to  flow  through  the 
gas,  the  solubility  coefficient  of  Ethylene  in  water  was  found  to  be 
0.1044  at  25°  (Morrison  and  Billett,  1948). 

SOLUBILITY  OF  ETHYLENE  IN  WATER,  BLOOD  AND  SERUM 

(Niclonx  and  Scot t i-Fog 1 ien i ,  1929) 


The  apparatus  mentioned  in  the  Note  under  Chloroform  (p.572)  was  used. 
The  ethylene  was  prepared  by  dehydrating  alcohol  at  about  380°  using 
kaolin  as  catalyser.  The  gas  mixture  had  compositions  corresponding  to 
an  etnylene  partial  pressure  of  270  to  760  mm  Hg.  The  samples  of  the 
gas  mixture  and  saturated  liquid  were  analyzed  by  a  volumetric  method 
previously  described  by  Nicloux. 


The  Coefficient  of  Solubility  is 
liquid  layer  divided  by  the  volume 
rected  to  o°  and  760  mm.  pressure. 


the  volume  of  C2H4  in  100  cc  of  the 
in  100  cc  of  the  gas  mixture,  cor- 


Coefficient  of  Solubility  of  Ethylene  in 


t° 

h2o 

Blood 

of 

Serum 

of 

20 

30 

40 

0.108 

0.088 

0.073 

Beef 

0.154 

0.117 

0.088 

Fork 

0.190 

0.147 

0.105 

/ — - ^ 

Beef 

0.106 

0.085 

0.069 

\ 

Fork 

0.108 

0.085 

0.070 
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PHASE  EQUILIBRIUM  IN  THE  SYSTEM  ETHYLENE  -  PROPYLENE 

Diagrams  and  numerical  data  for  the  densities  and  molecular  composi¬ 
tions  of  the  vapor  and  liquid  phases  in  the  critical  temperature  region 
are  given  by  Schneider  and  Maass ,  1941.  The  critical  temperature  of  the 
i:i  Ethylene  Fropylene  System  was  found  to  be  58.3°  -  0.05  C  and  the 
critical  density,  0.230  gm.  per  cc . 

FHASE  EQUILIBRIUM  IN  THE  SYSTEM  ETHYLENE  -  n  HEPTANE 

Diagrams  and  numerical  data  for  the  F  -  V  -  T  -  X  relations  of  the  li¬ 
quid  -  vapor  phase  boundaries  of  the  system  Ethylene  -  n  Heptane  are 
given  by  Kay,  1948. 

Freezing-point  data  for  mixtures  of  Ethylene  and  Trimethyl  Borine  show 
the  formation  of  the  compound  3C2H, '2 (CH^ LB  with  eutectics  at  -175.8° 
and  -176.05°  and  maximum  for  40%  (CH^I^B  at  175-05°  (Chatt,  1949). 

Correction  to  Vol.  2,  3rd.  Ed.  "Solubilities"  p.  97 i  first  table, ^ 
change  Xylol  to  Xylene  and  in  the  last  line  of  first  table,  change  Heavy 
Solvent  to  Light  Solvent  (b.  pt .  61-90°). 


SOLUBILITY  OF  ETHYLENE  IN  ETHYL  ALCOHOL 

(Carlas,  1855) 

The  Ethylene  was  prepared  from  Ethyl  Alcohol  +  H2SOa .  The  solvent 
Ethanol  had  a  density  of  0.792  at  20°.  g  =  Bunsen  Absorption  Coefficien 


Temp. 

(3 

Temp. 

0 

0 

3-595 

15 

2.883 

5 

3  -323 

20 

2.713 

10 

3.086 

25 

2.578 

SOLUBILITY  OF  ETHYLENE  IN  POLYSTYRENE  AT  i7o° 

(Newitt  and  Weale,  1948) 


Atms.  Pressure 


cc  C2H  (o°  760  mm) 
per  gm.  Polystyrene 


49.0 

77-5 

92.5 


5  -27 

8.05 

9.20-10.30 


> 


ETHYLENE  BROMIDE  CH2Br ,CH2Br 

RECIPROCAL  SOLUBILITY  OF  ETHYLENE  BROMIDE  AND  WATER 

(Sbostakovsky  and  Druzhnin,  1942) 


Results  for: 


Ethylene  Bromide  in 

Water 

Water 

in  Ethylene  Bromide 

t° 

d. 

Gms . 
100 

CH2Br-CH, 
gms .  sat 

"*s» 

,Br  per 
'  sol. 

d. 

Gms.  H20  per  100 
gms.  sat.  sol. 

0 

1 .012 

0.2S 

— 

— 

25 

1 . 021 

0.36 

2 .200 

0.54 

35 

1  .022 

0.42 

2 .197 

0.63 

50 

1 .035 

0.54 

2 .183 

1.18 

75 

1 .049 

o.77 

2.179 

1 .83 

DICYANO  DIAMIDE  (Guanidine  l-cyano)  NH2C ( :NH 1NHCN 

The  ratio  of  distribution  of  of  Dicyano  Diamide  between 

Ethyl  Ether  and  Water  was  found  for  a  concentration  of  225  millimols  per 
liter  of  the  H20  layer  to  be  0.0029  at  220  (Collander,  1949,  quoted  from 
B&rlund,  1929) 


ACETALDEHYDE  H3C ’CHO 

SOLUBILITY  OF  ACETALDEHYDE  -  DIMEDON  CONDENSATION  COMPOUND  AT  250 

(Toe  and  Reid,  1941) 

Pimedon  id  the  name  given  to  1 ,  3  Cyclohexanedione ,  5,  5  dimethyl 

100  cc  of  aq.  buffer  solution  of  pH  4.6  dissolve  0.0078  gm.  Acetalde¬ 
hyde  -  Dimedon  compound. 

100  cc  of  aq .  buffer  solution  of  pH  4.6  containing  0.008  gm.  dimedon 
dissolve  0.0032  gm.  Acetaldehyde  -  Dimedon  compound. 


CHLORO  ACETAMIDE  CH-C1C0NH, 


an?w^fffi.Cient  °f  disbribution  of  Chloro  Acetamide  between  Ethyl  Ether 
and  Water  for  concentrations  of  34.7  millimols  per  liter  of  the  ether 

lmllim0U  Per  liter  ,he  V  layer,  is  0.0,6  at 
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ACETIC  ACID  CH3C00H 


MUTUAL  SOLUBILITY  OF  ACETIC  ACID,  CAFROIC  ACID  AND  WATER  AT  250 

(Othmer  and  Serrano,  Jr.,  1949) 


Gms  .  per  100  gins .  sat .  sol .  Gms . 

/ - ^ - S.  X - 


per  100  gins.  sat.  sol.'  Ob.  per  100  gms.  sat.  sol. 


ch3cooh  ch3 

(CH2)4COOH  CH3COOH 

CH3(CH2)4COOH 

ch3cooh 

CH3(CH2)4COOH 

0.0 

94-5 

35  .0 

23 .0 

47*8 

6 .2 

4.0 

90.0 

37-0 

20.0 

48.0 

5-0 

12  .2 

78.0 

39-5 

16.5 

47-8 

4 .2 

22 .0 

58.0 

41  -3 

14 . 0 

47-0 

3-3 

29.0 

39-0 

43-3 

12 . 0 

45-0 

2.5 

30.5 

33-0 

45-0 

10.3 

30.0 

1 .5 

32  .6 

28.4 

46.8 

8.2 

17.0 

1 .2 

33  .5 

26.0 

47-6 

7.2 

0.0 

1 .1 

Distribution  of  Acetic  Acid 

Density  of  Coniugate  phases  of 

the 

Between  Water  and Caproic  Acid 

Acetic  Acid  Distribution 

Gms .  CH3C00H 

per  100  gms. 

f^O  layer 

ciyaLj) 

4COOH  layer 

f^O  layer  OyCH^COOH  layer 

d. 

Wt .  %  CH^COOH 

d. 

Wt .  %  CRjCOOH 

7-43 

12.8 

19.0 

24-0 

27-8 

32.0 

35-2 

38.8 

44.2 

43-8 


2.6 
5-3 
8.4 
11  .4 
14  .2 
17*6 
20.6 

25  .6 

35-6 

43.8’ 


1 .00 
1 . 004 
1 .008 
1 .012 
1 .0145 
1  .Ol8 
1  .020 
1  .021 


.Ol8 


0.0 
6.5 
12.6 
19-7 
26  .2 
31  -7 
40.0 
44.O 

43-8* 


O.929 

0.9385 

0.9525 

0.964 

0-975 

0.987 

0.999 
1 .014 
1 .020 
1 .018 


0.0 

5.0 

13.9 

20.0 

25.0 

30.0 

35-0 

42.0 

48.0 

43-8* 


’Plait  Point 

MUTUAL  SOLUBILITY  OF  ACETIC  ACID,  2  ETHYL  HEXOIC  ACID  AND  WATER  AT  25 


(Othmer  and  Serrano,  Jr.,  1949) 


Ob.  fer  100  gm.  sat.  sol.  G*.  per  100  gre.  sal .  sol. 


CH3C00H 


CH,.ICH2)  • 
CH(C2H51C00H 


ch3cooh 


CIL(CH2),* 

CH(C2Hs)COOH 


ch3cooh 


CH^tCH,),- 

CH(C2H5)COOH 


0.0 
8.0 
10.5 
21  .o 

33-0 
40.0 
46 .0 
49.0 


98.8 
90.0 
87  .2 

75-0 

59.0 

48.8 

39.0 

34.0 


51  .0 

54.6 

56.0 

57.0 

57.0 

56.5 

55-5 

51-6 


30.0 

23-0 

19-0 

15-0 

12.0 

8.5 

6.5 
3  -4 


47-5 

45-0 

38.O 

25-0 

18.6 

17-3 

0.0 


2.0 
1.8 
1  .0 
0.5 
0.4 
0.3 
0.15 


Distribution  of  Acetic 
Acid  Between  Water  and 
2  Ethyl  Hexoic  Acid 


C2H4O2 
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Density- of  Conjugate  Phases  of  the 
Acetic  Acid  Distribution 


CfLCOOH  per  100  gms. 
3 _ - 


H20  layer 


CH.,  (CR?  ) -,CH  • 
(C2H5 ) -C00H 


7.0 

2.0 

15-0 

4.0 

20.8 

6.0 

25-6 

7-9 

30.0 

9-5 

34-0 

it  .2 

37-1 

12 .7 

40 . 8 

14-5 

46 . 0 

17-6 

49.8 

20.8 

52.7 

25-6 

54.5 

30.8 

56.0 

37-0 

S4.0 

54-0 

H„0  layer  Cfi.(CH2 I.CH (C2H5 )C00H  layer 
2  _ _ _ _ — - - 


/ 

d.  Wt . 

,  %  CH3C00H 

d  . 

Wt .  %  CH3C00H 

1 .00 

0.0 

0.9075 

0.0 

1 .039 

6.7 

0.9122 

4.0 

1 .089 

15.0 

0.920 

8.5 

1 . 014 

25 . 0 

0.927 

13-0 

1 . 02 

37-0 

0.938 

20.5 

1 .023 

46 . 0 

0.955 

31 .0 

1 .023 

50.0 

0.976 

O 

O 

=3- 

1 .019 

55- 0 

0.988 

45-0 

1 .012 

57. 

0.9975 

49-3 

1 .010 

53  .5’ 

1 .010 

53-5* 

'Plait  Point 


MUTUAL  SOLUBILITY  OF  ACETIC  ACID,  2  ETHYL  BUTYRIC  ACID  AND  WATER  AT  250 

(Othmer  and  Serrano,  Jr.,  1949) 


Gms . 

per  100  gms 

sat^  sol . 

CH3C00H 

CH,(CH,)CH 

(C2H5 1C00H 

10.0 

96.3 

11.7 

80.5 

22 .8 

62.8 

20.6 

62 . 0 

25  .8 

48.0 

30.0 

36.7 

Gms . 

per  100  gms . 

sat>  sol . 

ch3cooh 

CH  (CH  )CH  * 
ic2h5 ICOOH 

33  -2 

26.0 

34-6 

20.0 

35-3 

16.1 

35-6 

13  -5 

36.5 

12.5 

35-0 

11  .6 

Gms . 

per  100  gms . 

sat^  sol . 

ch3cooh 

CH3(CH  )Cfl 
(C2H5  tCCOH 

34-5 

4.6 

25 .6 

3  .0 

12  .3 

1  -5 

4.0 

0.4 

0.0 

0.25 

Distribution  of  Acetic 
Acid  Between  Water  and 
2  Ethyl  Butyric  Acid 


Density  of  Conjugate  Fhases  of  the 
Acetic  Acid  Distribution 


Gms .  CH^COOH  per  i oo  gms 


H_0  layer 


CH  (CH2  )CH 
(C2Hs 1C00H 


H2C  layer  CH^ (CH2 )CH (C~H, 1C0CH  layer 

' - s  v ^ 

Wt .  %  CH3C00H  d .  Wt .  %  CH3C00H 


7.8 

12.8 

2 .6 

1 .000 

0.0 

0.9235 

0.0 

5.7 

1 .004 

7-5 

0.9322 

6 .2 

18.9 

8.5 

M 

O 

O 

OO 

15.5 

0.9562 

18.9 

23  -3 

28.0 

11 .8 

l.Oil 

23-9 

0.970 

25.0 

13.4 

1 .012 

31 .2 

0.984 

29.5 

32  .4 

15.6 

1 .012 

35-0 

— 

35.0 

18.4 

l  .005 

36.5 

_ 

35-8 

22 . 0 

1 .001 

36.0 

_ 

32.7 

26.3 

0.992 

33-5 

_ 

31.0 

31 .0' 

0.987 

'Plait 

30.7* 

Foi  nt 

0.987 

30.8 
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RECIPROCAL  SOLUBILITY  OF  ACETIC  ACID  AND  TRIETHYL  AMINE 

(Van  Ilooster  and  Donglaas,  1945) 

Weighed  mixtures  of  CH  COOH  and  (C2H^  > 3N  were  warmed  in  sealed  tubes 
until  clear  and  then  cooled  and  the  temperature  noted  at  which  clouding 
appeared . 


t°  of 

Gms .  CH^COOH  per 

O 

O 

4-> 

Gms .  CH3C00H  per 

clouding 

100  gms.  Mixture 

cloudi ng 

100  gms.  Mixture 

13  -5 

3.87  + 

126  .5 

30.5 

57-0 

7.9i 

98.8 

39.5 

77-6 

ii.8 

92.6* 

40.0 

92.6* 

13-0 

42.0 

44-5 

126 .5 

20.8 

20.0 

46.0  + 

*non-variant  equilibrium  +  limits  of  miscibility  at  20° 


The  b. pts  and  compositions  of  the  corresponding  liquid  and  vapor 
phases  are  also  given.  The  maximum  critical  solution  temperature  is  at 
130°C  and  25  weight  percent  acetic  acid. 

EQUILIBRIUM  IN  THE  SYSTEM  ACETIC  ACID,  GLYCEROL  AND  BENZENE  AT  250 

(Siggia  and  Hanna,  1949) 


The  determinations  were  made  by  a  method  in  which  it  was  necessary  to 
determine  chemically  only  one  of  the  three  components.  Mixtures  of  the 
two  miscible  components  were  titrated  with  the  third  component  until 
turbidity  appeared.  The  percentage  of  each  component  was  calculated 
and  the  corresponding  points  plotted  on  a  triangular  diagram. 


Gms .  per 

100  gms . 

Mixture 

Glycerol 

CH3C00H 

c6h6 

45-0 

50.4 

4-63 

33-7 

61 .5 

4-74 

24.0 

67.0 

9.03 

9.68 

71 .9 

18.5 

5.16 

66.6 

28.4 

DISTRIBUTION  OF  ACETIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 


The  determinations  were  made  by  titrating  the  acid  in  the  aqueous  layer 
before  and  after  shaking  with  the  organic  solvent  at  about  26°  and  calcu¬ 
lating  the  concentration  in  the  latter  by  difference.  The  distribution 
coefficient  K  is  the  concentration  in  the  water  layer  (approx.  0.16%) 
divided  by  the  concentration  in  the  organic  solvent  layer. 


Results  for  K 


h2o 


h2o 


h20 


h2o 


h2o 


n  Butanol  Ethyl  Acetate  Ethyl  Ether  Chloroform  Skellysolve  B 


0.91 


1  -5 


2.3 


10  + 


10  + 


The  ratio  of  distribution 


of  acetic  acid  between  ethyl 


ether  and  water  was  found  for  concentrations  between  no  and  noo  rniili- 
mols  of  acid  per  liter  of  the  ether  layer  to  be  0.48-0. S2  at  20  . 
(Collander ,  1949,  quoted  from  the  I.  C.  T.). 
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VAPOR  -  LIQUID  EQUILIBRIUM  IN  THE  SYSTEM  ACETIC  ACID  -  ACETONE  -  WATER 

Diagrams  and  numerical  data  for  vapor-liquid  equilibrium  compositions 
of  the  ternary  and  'the  corresponding  binary  systems  for  the  boiling  tern 
peratures  at  760  mm  absolute  pressure,  are  given  by  York  and  Holmes, 

1942. 

FREEZING-FOINTS  OF  MIXTURES  OF  ACETIC  ACID  AND  ACETAMIDE 

(Alibanskii,  1949) 


The  results  are  given  only  in  the  form  of  a  diagram  from  which  the 
following  approximate  values  were  read. 


o  Gm.  Mols.  CHLCCML  per  c0ija  Phase  t°  •  CILCONI^  per  Solid  phase 

100  gm.  mols.  Mixture  100  gm.  molsi  Mixture 


81. 

100 

CH,COONH- 

-12 

32'.  0 

50 

68 

-17** 

28.5 

30 

55 

It 

-10 

25 . 0 

-2  .4* 

48.5 

CH3COONH2+  1': 

:i  0 

18.0 

-8 

37-0 

1  :i 

+  10 

5-0 

l'.i 

1:1+  CH  COOH 
CHoC00H 


1  :i  =  CH3CONH2 -CH3COOH 


*  =  tr .  pt .  **  =  Eutec  . 


FREEZING-FOINTS  OF  MIXTURES  OF  ACETIC  ACID  AND  ti  TOLUIDINE 

(Lucasse,  Koob,  and  Miller,  1944) 


t o  Mol.  % 
CH3C00H 


Solid  Phase 


t0  Solid  Phase 

CH-.COOH 


16.7 

100. 

CH  COOH 

12.5 

94  -3 

J  II 

9.1 

91 .3 

II 

6.4* 

89.7 

CH  COOH  +2:1 

26 .5 

85.5 

O 

2:i 

40.7 

79-9 

It 

44  -4 

77.1 

II 

48.9 

69.5 

II 

2:1 

=  2CH3C00H 

•p  CH3C6H4NH2 

FREEZING- 

POINTS  OF  MIXTURES 

(Carroll  and 

t° 

Wt.  % 
CH3C00H 

Solid  Phase 

16.5 

100 

CH.COOH 

12.0 

89.3 

3 11 

8.5 

85 .2 

II 

2.4* 

81 .0 

3:13 

2  .6 

80.0 

II 

14  .2 

75-0 

II 

3:13  =  ,C6Hi2H4>3-(W2>i3 


49-1  ’ 

*  66.6 

2:1 

47.6 

57.3 

11 

41 .6 

39-2 

11 

36.8 

33-9 

11 

30.2* 

28.6  2:1 

+  p  CH  C6HuNH2 
p  CH3C6H4NH2 

32.8 

22  .2 

36.4 

14 .0 

II 

43-8 

0.0 

II 

*  =  Eutec . 

=  m .  pt . 

OF  ACETIC  ACID  AND 

UROTROPINE 

Wright, 

1947  ) 

t° 

Wt .  % 

CH3C00H 

Solid  phase 

19.2 

72.0 

3  :i3 

24.8* 

*  65.0 

II 

21  .2 

61 .5 

II 

19.4 

60.0 

II 

l8.0* 

59-3 

3;'3+C6H12N4 

^6^12^4 

26.0 

58.0 

'  =  E  utec  .  *  * 

=  m .  pt . 

The  system  shows  a  marked  tendency  to  superco. 

urmrnn-ly  ^  followed  below  the  eutectic  points 
urotropine  can  not  be  dissolved  in  acetic  acid. 


and  the  f. 
More  than 


pt .  diagram 
42  percent 
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FREEZING-POINTS  OF  MIXTURES  OF  ACETIC  ACID  AND  TRIMETHYL  PHOSPHATE 

(Pagel  and  Royle,  1948) 


t° 

Mol.  % 

Solid  phase 

t° 

Mol.  % 

Solid 

Phase 

CH^COOH 

ch3cooh 

13.9 

5.8 

96 

86.7 

CH3COOH 

-87.5 

-72.9 

44-8 

37-1 

(CH3) 

3PO4  a 

II 

0.7 

80.8 

II 

-55.4 

19.1 

II 

-8.3 

75-0 

II 

-46.1 

0.0 

II 

-22.9 
-41 .3 

66 .4 
58.8 

II 

II 

-75-6 

-70.4 

24.9 

15.9 

ich3 

3H),B 

II 

-70.2 

5i  .4 

II 

-67.3 

ll  -3 

II 

-89.9* 

47.1 

CH3C00H+  (CH3)3F04a 

-62  .4 

0.0 

II 

*  =  (Eutec . ) 


GLYCOLIC  ACID  CH2OHCOOH 

The  distribution  coefficient  ( C ° oncT— Glycolic  Acid  between 

Ethyl  Ether  and  Water,  for  concentrations  of  4.9  to  24  millimols  per  li¬ 
ter  in  the  ether  layer  is  0.028  at  25°  (Collander,  1949,  quoted  from 
Dermer,  Murkham  and  Trimble,  1941). 

Correction  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds  p.  H7> 
GLYCOLIC  ACID,  Solubility  in  Water.  These  results  are  for  Glycocholic 
Acid,  C,  H  904-NHCH2C00H,  instead  of  for  Glycolic  Acid,  and  the  reference 
is  Emicfi  (1882 )  Monatsh.  Chem.  3  336-40. 


ETHYL  CHLORIDE  C2HSC1 

SOLUBILITY  OF  ETHYL  CHLORIDE  VAFOR  IN  WATER, IN  BLOOD  AND  IN  SERUM 

(Nicloui  and  Scot  t  i.  Pog  lien  i,  1929) 

The  apparatus  and  procedure  described  in  the  Note  under  Chloroform 
(p.572)  was  used.  The  mixtures  of  Air  and  Ethyl  Chloride  were  prepared 
by  allowing  the  air  which  entered  the  gasometer  to  bubble  through  ethyl 

chloride.  The  mixture  contained  10-15  g"13  •  C2H5(^1  P61"  150  1,i?;ers  of  air* 
corresponding  to  a  vapor  tension  of  C2H5C1  of  20-30  mm-Hg.  The  samples 
of  the  air-vapor  mixtures  and  the  saturated  liquids  were  analyzed  by  a 
method  which  gave  the  volume  of  C2HSC1  per  100  cc  of  each  phase.  T  e 
ouotient  of  the  volume  in  the  liquid  phase  divided  by  the  volume  in  the 
air-vapor  mixture,  corrected  for  temperature  and  pressure, was  taken  as 
the  coefficient  of  solubility. 

Coefficient  of  Solubility  of  Ethyl  Chloride  in: 


V, 


Blood  of 


20 

25 

30 

35 

40 


h2o 

Beef 

Fork 

/  Beef 

2 .12 

2.87 

4-36 

2.26 

1 .62 

— 

3  .89 

1 .90 

1 .37 

2.00 

3  -20 

1 .58 

1 .50 

2 .66 

1 .23 

0.89 

1 .31 

2.13 

1 .03 

Serum  of 

N. - 


Fork 

2 .32 
2 .02 
1 .64 
1 .36 
1 .12 
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ETHYL  IODIDE  C2HSI 

The  distribution  coefficient  of  Ethyl  Iodide  between  Ethyl  Ether  and 
water  for  concentrations  of  933  millimols  per  liter  in  the  ether  layer 
divided  by  3.33  millimols  per  liter  in  the  water  layer  is  280  at  18  . 
(Collander,  1949) 


ACETAMIDE  CH3C0NH2 

The  coefficient  of  distribution  (cgSnc  .^CT11  of  Acetaniide  between 
Ethyl  Ether  and  Water,  for  a  concentration  of  2000  millimols  per  liter 
of  water  layer  is  0.0025  at  220  (Collander,  1949 >  quoted  from  Earlund, 
1929 ) • 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds  p.  121 
last  table,  remove  Critical  Solution  from  heading,  leaving  simnly  Temper¬ 
atures  of  Separation  etc. 


FREEZING-POINTS  OF  MIXTURES  OF  ACETAMIDE  AND  AMMONIA 


(Sisler,  Davidson,  Stoenner,  and  Lyon,  1944) 


The  sealed  tube  method  of  determination  was  used  and  the  temperature 
of  freezing  was  taken  as  the  point  at  which  the  last  crystal  disappeared 


on  slow 

warming . 

‘  t° 

Mol.  % 

ch3conh2 

Solid  Phase 

t° 

Mol.  % 

ch3conh2 

Solid  phase 

80.2 

too 

CfLCGNH 

-53 

15  .6 

1:1 

65.4 

78.3 

3  11  2 

-69.0 

10.? 

II 

48.8 

62 .2 

II 

-82  (Eutec)  8.0 

1:1  +  NH0 

30.0 

49.4 

II 

-80 

4 .3 

nh  3 

9.5 

39.2 

II 

-77-5 

0.0 

„3 

-9.0 

•  * 

31 .2 

II 

80 .2 

100.0 

CH-CONH  * 

-31.0 

■32.7 

CH3C0NH2  +  1  :i 

59.2 

86.6 

3  11  2 

-35-5 

28.6 

1  :i 

49.6 

75  -4 

It 

-43-0 

22 .2 

II 

O 

O 

67.1 

It 

1:1  = 

CH3C0NH2 • 

^3  ’Metastable 

form  of 

acetamide 

** (tr .  pt. 

FREEZING-POINTS  OF  MIXTURES  OF  ACETAMIDE  AND  ACETIC  ACID 

(Sister,  Davidson,  Stoenner,  and  Lyon,  1944) 


t° 

Mol.  % 

ch3ccnh2 

Solid  phase 

80.2 

100 

CH-CONH 

72  .5 

88.5 

3  „  2 

63.0 

79.1 

II 

51.9 

70.0 

II 

35.6 

59.8 

II 

8.0 

48.5 

II 

■  0.2* 

■  0.6 

42 .1 

44.2 

CH3C0NH2  +  i:i 
1  :i 

=  CB3CONH2-BC2H302 


t° 

Mol.  % 

ch3conh2 

Solid  Fhase 

-3.9 

36.5 

1:1 

-9-2 

31 .8 

It 

-11.7** 

30.0 

1:1  +  HC-H-,0- 

-  9-4 
0.0 

28 .2 

21 .1 

RC2»3®2  ^ 
It 

3.0 

12 .2 

II 

12 . 9 

5.8 

It 

16.6 

0.0 

II 

pt . ) 

** (Eutec .  ) 
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FREEZING-POINTS  OF  MIXTURES  OF  ACETAMIDE  AND  CYANO  ACETIC  ACID 

(Alibanskii,  1949) 

The  results  are  given  in  the  form  of  a  diagram  from  which  the  follow¬ 
ing  apprbximate  values  were  read. 

Gm .  Mo  Is .  CI^CNCOOH  Gm .  Mols .  C^CNCOOH 

t°  per  loogm.mols  Solid  phase  t°  per  100  gm.  mols.  Solid  phase 


Mixture 

Mixture 

81 

0.0 

CILCCNR, 

55 

61 .0 

T:i 

60 

20.0 

44 

70.0 

m 

49.6 

52.5 

28.2 

32  .5 

CH3CCNH2  + 
1:1 

1:1  35-0 

50 

75.65  1:1 

83- 

+  ch2cncooh 
ch2cncooh 

60 

43-0 

II 

60 

91 

II 

62 . 6 

50.0 

II 

68.8 

100 

II 

1:1 

=  CH3CCNH2 

•ch2cnccch 

Freez ing-poi nt 

data  are  given 

for : 

Acetamide  + 

Diphenyl  Amine 

(Vogels  and 

Walop,  1943) 

"  + 

Chloro  Benzene 

(Linde,  1942) 

"  + 

Ficric  Acid 

(Fushin  and 

Kozuhar,  1947 

) 

"  + 

Acenaphthene 

(Kofler,  1948) 

+  Benzil 

+  Naphthol  Methyl  Ether  " 
+  Nitrophenol 
+  Trinitro  Toluene 


GLYCINE  CH2NH2C00H 

100  gms.  H20  dissolve  25.03  gms.  CH2NH2COOH  at  25°  (Mason,  1947* 

One  liter  sat.  solution  in  H20  contains  2.9  gm.  mols.  CH2NH2COOH  at 
25°  (Zachary  and  Moore,  1949) 

SOLUBILITY  OF  GLYCINE  IN  LIQUID  AMMONIA 

(Zachary  an<l  Moore,  1949) 

t^  Gm .  mols .  CH2NH2COOH 


per  liter  sat 

°K 

°c 

196 

-77 

0 .20 

21 0 

-63 

0.65 

227  -5 

-45-5 

2.52 

238 

"35 

3-95 
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GLYCINE  PHOSPHOTUNGSTATE  (CH2NH2COOH >3 'HFO^ ' 12W03  5H20 

SOLUBILITY  OF  GLYCINE  PHOSPHOTUNGSTATE  IN  AQUEOUS  SOLUTIONS  AT  220 

(Van  Slyke,  Hiller,  and  Dillon,  1942) 


The  determinations  were  made  both  by  precipitation  and  by  resolution 
of  the  phosphotungstate  in  the  aqueous  solvents.  Varying  ratios  of  ex¬ 
cess  phosphotungstic  acid  (PTA)  and  of  Glycine,  and  also  of  concentra¬ 
tion  of  hydrochloric  acid,  were  used. 


Original  Solvent 


Additional  millimols 
per  liter 


Solubility  of 
(CH2NH  C00H)3*PTA-5H20 
in  millimols  per  liter 


Normality 

Gms .  PTA 

CH-NH  COOH 

- ^ 

PTA 

Precipitation 

Resolut ion 

HC1 

per  liter 

Method 

Method 

1 .0 

50.0 

89 

46  .3 

39-0 

37.0 

It 

II 

133 

60.9 

37-0 

37-2 

fl 

II 

266 

105  -3 

36.6 

37.0 

0.25 

II 

— 

— 

— 

32.8 

0.5 

II 

— 

— 

— 

35-4 

1 .0 

II 

— 

— 

— 

37-0 

2.0 

II 

— 

— 

— 

31.8 

3-0 

II 

— 

— 

— 

27.1 

Results  for  the  effect  of  temperature  on  the  solubility  of  Glycine 
Fhosphotungstate  in  aqueous  0.25  normal  HC1,  determined  by  the  resolu¬ 
tion  method,  are  given  in  the  form  of  a  diagram  from  which  the  following 
approximate  values  were  read. 


Solubility  of  Glycine  PTA 
t°  expressed  as  Mgs.  aminso 

acid  N  per  liter 


0 

180 

10 

280 

20 

430 

25 

Sio 

30 

650 

40 

950 

METHYL  CARBAMATE  (Methyl  Urethan)  NH.COOCH 

2  3 


The  distribution  coefficient 

Ethyl  Ether  and  Water,  for  conce 
the  ether  layer,  is  0.14  at  230 
1929) 


' S c one  .  of  Methyl  Carbamate  between 

ntrations  of  400  millimols  per  liter  in 
(Collander,  1949,  quoted  from  Barlund, 


ethane  c2h6 


SOLUBILITY  OF  ETHANE  IN  WATER 

o?  aas  "ade  to  n~ throo6h  ** 

0.03,1  at  as"  (Morrison  and  Bulett  ,,^1  ”1,er  ““  '°U"<i  t0  be 

FHASE  EQUILIBRIUM  IN  THE  SYSTEM  ETHANE  -  n  BUTANE 

Diagrams  and  numerical  date  for  the  r  v  t  v  . 

vapor  phase  boundaries  in  thp  ^  ^  relations  of  the  liquid- 

1940.  ystem  Ethane- n Butane  are  given  by  lay, 


C2H6  0 
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ETHYL  ALCOHOL  C2HsOH 

SOLUBILITY  OF  ETHYL  ALCOHOL  IN  SEVERAL  SOLVENTS  AT  4.5°C 
(Copley,  Ginsberg,  Zellhoeffer,  and  Marvel,  1941) 


Mol.  Fraction 

Solvent 

C2H50H  in 
sat.  sol. 

Triethylene  tetramine 
Methylated  triethylene 

0.508 

tetramine  I 

0.469 

Methylated  triethylene 

tetramine  II 

0 .416 

Mol.  Fraction 


Solvent  C2H50H  in 
sat.  sol. 

Hexamethylene  0.445 
N,  N  Dimethyl  acetamide  0.314 
Ethylene  glycol  0.110 
Triethyl  phosphate  0.363 


SOLUBILITY  OF  ETHYL  ALCOHOL  IN  NITROGLYCERIN  AND  VICE  VERSA 

(Coperman,  19361 


A  titration  method  was  used.  The  ethyl  alcohol  was  of  specific 
gravity  0.812  at  15/150  which  corresponds  to  93.9  wt .  %  C2H50H 


t° 

Gms .  C, 

,Hs0H  per  100  gms . 

sat.  so'* 

[.in  Nitroglycerin 

15 

3  -2 

20 

3-9 

25 

4  -85 

30 

5-9 

35 

7-4 

40 

9-7 

EQUILIBRIUM  IN  THE  SYSTEM  ETHYL 

(Griswold,  Chu, 


Gms .  Nitroglycerin  per 
100  gms.  sat.  sol. in 

c2h6°h 


15 

25.0 

20 

27  -3 

25 

30.0 

28 

31  -8 

30 

32.9 

32 

34  .3 

35 

36.7 

40 

41  .4 

ALCOHOL,  ETHYL  ACETATE  AND  WATER 

nd  Winsauer,  1949) 


Both  the  liquid-liquid  and  liquid-vapor  phase  equilibria  were  deter¬ 
mined.  For  the  former  the  temperature  of  clouding  in  weighed  mixture 
of  the  three  components,  contained  in  sealed  ampules,  were  obfrv^- 
The  tie-line  data  was  obtained  by  analyzing  liquid  phase  samples  brought 
to  equilibrium  at  constant  temperature.  The  final  results  are  s  ow 
triangular  diagrams  from  which  numerical  values  cannot  be  accurate  y 

deduced . 

The  distribution  coefficient  of  Ethyl  Alcohol  ^^e"E;Jeylefheherr1^er 
Water,  for  a  concentration  of  275  millimols  per  .  ,  *  Qo 

divided  by  1050  millimols  p*r  liter  in  the  water  layer,  is  0.26  at  19 

(Collander,  1949* 

EQUILIBRIUM  IN  THE  SYSTEM  ETHYL  ALCOHOL,  ETHYL  V-INYL  ETHER  AND  WATER  AT  as" 

(Siggia  and  Hanna,  1949) 

Note  -  The  deter.inati.hS  were ,  -to  »  ^E^o^his  “mores' 
;ary  to  determine  chemically  0  y  titrated  with  the  third  component 

0f  the  two  immiscible  cponents  -ere  ,  tra  ed  w.th  ^  ^  calcu. 

until  turbidity  appeared.  Tbe  Percentage  trianguiar  diagram, 

lated  and  the  corresponding  points  plotted  on  a  t  k 


# 


6oi 


c2h6o 


Gms  . 

per  100  gms . 
y\ 

Mixture 

/c2bsoh 

CH:CH2OC2 

Hs  R20V 

75-7 

9-72 

14-3 

64 .1 

24.7 

10.9 

61.6 

9.96 

28.3 

54  .6 

22 .9 

22.5 

49.66 

45-0 

5.41 

PHASE  EQUILIBRIUM  IN  THE  SYSTEM  ETHYL  ALCOHOL  -  WATER 

Results  for  equilibrium  conditions  of  temperature,  pressure  and  compo¬ 
sition  of  the  liquid  and  vapor  phases  of  the  system  Ethyl  Alcohol  -  Water 
are  given  by 

Langdon  and  Keyes,  1942 

Beebe,  Coulter,  Lindsay,  and  Baker,  1942 

Othmer  and  Gilmont,  1948 


FHASE  EQUILIBRIUM  IN  THE  SYSTEM  ETHYL  ALCOHOL  -  ACETONE 

Varor  pressure  measurements  and  liquid-vapor  equilibrium  results  with 
compositions  in  mol.  fractions  for  the  system  Ethyl  Alcohol-Acetone  at 
320,  40°  and  48°  are  given  by  Gordon  and  Hines,  1946. 


FHASE  EQUILIBRIUM  IN  THE  SYSTEM  ETHYL  ALCOHOL  -  ETHYL  ETHER 

Vapor  pressure  measurements  and  liquid-vapor  equilibrium  results  with 
compositions  in  mol.  fractions  for  the  system  Ethyl  Alcohol-Ethyl  Ether 
-  25°  are  given  by  Gordon  and  Hornibrook,  1946. 


FHASE  EQUILIBRIUM  IN  THE  SYSTEM  ETHYL  ALCOHOL  -  n  BUTYL  ALCOHOL 


Diagrams  and  numerical  data  for  the  temperature  composition,  vapor- 

ii^ov!flieqn1Dlbri3a,tnd  refractive  index  compositions  for  the  system  Ethyl 
Alcohol  n  Butyl  Alcohol  at  one  atmosphere  pressure  and  temperatures  up 
to  1200  are  given  by  Brun.ies  and  Bogert,  1943. 


Results  for  the  densities  and  refractive  indices  0 
mixtures  of  Ethyl  Alcohol , Carbon  Tetrachloride  and  B 
given  by  Campbell  and  Miller,  1947. 


binary  and  ternary 
nzene  at  25°  are 


METHYL  UREA  NH-CONHCH, 

^  3 


The  distribution  coefficient  (Cone.  Ether,  n.  M  1  T7 
Ether  and  Water  for  a  ,  ^onc.  Rrcr1  of  Methyl  Urea  between  Ethyl 

is  0.001=  "?=,«  (Corner  ,0"  0f  ,5°  "ini*ols  i"  the  water  layer, 

23  .  (Collander ,  1949,  quoted  from  B&rlund,  1929. 

ETHYLENE  GLYCOL  CH  OHCH  OH 
^  2 

The  distribution  coefficient  (Cone.  Ether.  ,  _ 

Ethyl  Ether  and  Water  f  cone .  1  of  Ethylene  Glycol  between 

-  ^r:^ols in  the  - 

Correction  to  Vol.  2  2rH  ph  ^  _ . ,  .  . 

P-  157  last  table,  the ’head inas  mf  ^olub’llt]es  °f  Organic  Compounds 
should  be  interchanged.  This^shoiHd^i 3rd  columns  of  figures 
columns  of  figures  Sh°Uld  also  be  do"e  for  the  sth  and  6th 
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C2H5O  2 

METHYLOL  UREA  C2H602N2 

The  distribution  coefficient  of  Me  thy  lol  Urea  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  700  rnillimols  in  the  water  layer, 
is  0.00028  at  room  temperature  (Collander,  1949 >  quoted  from  Collander 
and  Barlund,  1933 ). 


DIMETHYL  AMINE  (CH3  >2NH 

The  distribution  coefficient  of  Dimethyl  Amine  between  Ethyl  Ether  and 
Water,  for  a  concentration  pf  5.0  rnillimols  per  liter  of  the  ether  layer 
divided  by  90.9  rnillimols  per  liter  of  the  water  layer  is  .0.055’  at  15  • 
(Collander ,  1949). 


ETHYL  AMINE  C2H5NH2 


The  distribution  coefficient  of  Ethyl  Amine  between  Ethyl  Ether  and 

Waler,  Tor  a  concentration  of  Pt  ««'«**  ^lander 

divided  by  86.0  rnillimols  of  the  water  layer,  is  0.060  at  18  (Collander, 

1949)  . 


ETHANOL  AMINE  NH2CH2CH20H 

The  distribution  coefficient  of  Ethanol  Amine 
Water  for  a  concentration  pf  1.2  rnillimols  per  ° 

vHeS’by  945  mllitnols  per  liter  of  the  -ater  layer  ts  0.00.3  a.  .9  , 

(Collander,  1943 >• 


equilibrium  in  the  system  monoethanol  amine, 
ethyl  ether  and  PYRIDINE  AT  25 

(Siggi&  and  Hanna,  1949) 


See  Note.  p.  600 


Gms .  per 

100  gois  . 

Mixture 

nh2ch2ch2oh 

(C2h5l 

,0  c5n5n 

24-9 

12.8 

63  .6 

26.O 

11.8 

62  .2 

53-4 

4-4 

42 .2 

61 .0 

9  -9 

29*1 

16.2 

21  .8 

62 .1 

40.7 

9-J 

50.1 

ETHYLENE  DIAMINE  C2H^ ( NH2 )2 

The  distribution  coefficient 
and  Water,  for  a  concentration 
layer  divided  by  1020  rnillimols 
at' 220  (Collander,  1949>- 


Ethylene  Diamine  between  Ethyl  Ether 
0335  rnillimols  per  liter  in  the  ether 
r  liter  of  the  water  layer  is  0.00033 


Freezing-point  data  are  given  for 

Benzoic  Acid  (1  ) 

Salicylic  Acid  (1  ) 

Maleic  Acid  (1 > 

Maleic  Anhydride  (1) 
o  phthalic  Acid  (1 ) 


Ethylene  Diamine  and: 

Diphenyl  Amine  (2) 

Finacone  (2) 

Diphenyl  Carbinol  (2) 

Triphenyl  Carbinol  (2) 

Salicyl  Aldehyde  <2) 

(2)  Pushin  and  Dimitri ievic ,  1947- 


(1 )  Dionisev  ,  1949- 


603 


C3H3 


ACRYLONITRILE  CH2:  CHCN 

SOLUBILITY  OF  ACRYLONITRILE  IN  WATER  AND  VICE  VERSA 

(Davis  and  tfiedeman,  1945) 


The  determinations  were  made  by  the  sealed  bulb  method,  noting  the  tern 
peratures  at  which  clouding  appeared  or  disappeared.  The  following  re¬ 
sults  were  taken  from  the  authors'  diagrams. 


CH8: 

:  CHCN  in  H20 

H20  in 

CH2  :  CHCN 

Gms .  Cfl2  = 

Gms .  H20  per 

Gms .  H2C  p< 

t° 

CHCN  per  100 

t° 

1 00  gms . 

t° 

1 00  gms . 

gms.  sat.  sol 

• 

sat.  sol. 

sat.  sol. 

0 

7.2 

-83.5 

0.0 

30 

3-75 

20 

7-3 

"50 

0.4 

40 

4.8 

25 

7-4 

-30 

0.9 

50 

6.2 

40 

7-9 

-10 

1.7 

60 

7-5 

50 

8.4 

0 

2.1 

70 

9.0 

60 

9-05 

+  10 

2.5 

80 

10.7 

80 

10.9 

20 

3-1 

90 

12 .6 

90 

M 

to 

25 

3-4 

95 

14 .0 

PROPARGYL  ALCOHOL  (2  - 

Propvn  - 

1  ol)  CH:CCH2OH 

Diagrams  and  numerical  results  for  the  vapor-liquid  phase  equilibria 
in  the  system  Fropargyl  Alcohol,  Benzene  and  Water  are  given  by  Simonett,a 
and  Mugnaini  ,  (1948). 


ACRYLIC  ACID  CH2 :CHC00H 

The  distribution  coefficient  (Con£^_|t^er }  of  Acrylic  Acid  between 

Ethyl  Ether  and  Water,  for  concentrations  of  57  to  604  millimols  per 
liter  of  the  ether  layer  is  2. 0-2. 3  at  25°  (Collander,  1949,  quoted 
from  Derner,  Markham,  and  Trimble,  1941). 


MALONIC  ACID  CH2lC00H)2 

DISTRIBUTION  OF  MALONIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 

The  determinations  were  made  by  titrating  the  aqueous  layer  before  and 
after  shaking  with  the  organic  solvent  at  about  26°C.and  calculating  the 
concentration  of  the  latter  by  difference.  The  distribution  coefficient 
K  is  the  cone,  in  the  water)  layer  (approx.  0.16%)  divided  by  the  cone, 
in  the  organic  solvent  layer. 

Result*  for  K  in': 


h2o 

h2o 

h2o 

h2o 

h2o 

n  Butanol 

Ethyl  Acetate 

Ethyl  Ether 

Chloroform 

Skellysolve  B 

1-5  -  1.9 

4-0  -  4.5 

8.1  -  8.5 

10  + 

10  + 

C3h5°2 
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BROMO  PROPIONIC  ACID  CH3CHBrC00H 

The  distribution  coefficient  of  a  Bromo  Propionic  Acid  between  Ethyl 
Ether  and  Water,  for  concentrations  of  847  millimols  per  liter  of  the 
ether  layer  divided  by  65  millimols  per  liter  in  the  water  layer  is  13 
at  190  (Collander,  1949). 


ALLYL  ISOTHIO  CYANATE  CH2 :CHCH2NCS 

Freezing-point  data  for  mixtures  of  Allyl  Isothio  Cyanate  with  Ortho 
Toluidine,  Para  Toluidine  and  with  Benzylamine  are  given  by  Fushin,  1948. 


PROPYLENE  (Propene)  CH2:CHCH3 

SOLUBILITY  OF  PROPYLENE  IN  WATER  AND  IN  AQUEOUS  SOLUTIONS 
OF  DETERGENTS  AT  250  AND  500-700  mm  PRESSURE 

(McBain  and  Soldate,  1942) 


Detergent 


Gm.  Detergent  per  100  cc 
Aqueous  Solvent 


Gm.  x  io_s  C3H6  per  gm. 
H20  per  mm  Pressure 


Water 
K.  Oleate 

M 


Tergitol  4 
Aerosol  OT 

II 

"  MA 

1  pt .  OT  +  4  Pts .  MA 
Aerosol  AV 

II 

"  IB 


Na  Desoxycholate 
Na  Dehydrocholate 
Aquasol  AR 
Igepon  A 
95%  Triton  NE 
90%  Alronal 
Triton  K  60 
K  Novenate 
Nacconol  NR 
Sapamine  KW 
Diethyl  Carbitol 
Calgon 

II 


KOH  +  0.2%  Calgon 
KOH  +3.0%  Calgon 


KoC0.  5%  +  KOH 
K^CO  0.2%  +  KOH 
2%  tetra  Na  pyro 
5%  tetra  Na  pyro 


phosphate  + 
phosphate  + 


0.0 
1 .0 
9.0 
12.0 
15-0 
15-0 
1 .0 
1  -5 
15.0 
15-0 
1 .0 
15.0 
10.0 
15.0 
15-0 

15-0 

15.0 

15-0 

15.0 

15-0 

15-0 
25-0 
15.0 
10.0 
ao.o 
15*0 
0.4 
2 .0 
5.0 
12.0 
12 . 0 
5.0 
0.5 

12.0 
12 . 0 
KOH  12.0 
KOH  12.0 


3  -4 
3-7 

12.5 

14-9 

18.7 

13  .6 

3  -4 
7-5 

11.0 
10.1 
3.0  (?) 
8.9 

4  .6 
5-7 
7.5 

6.1 
0.8 

14.4 

7-7 

11  -3 

12  .4 

32.6 
11.2 

9.2 
5-4 
3-7 
3-8 
3-3 
3-8 

14 .6 

15-2 

3-0 

3-5 

15-9 

14-1 

14- 5 

15- 6 


6os 


c3h6  . 

Numerical  results  and  curves  for  the  vapor-liquid  equilibrium  in  the 
system  Propylene  -  Iso  butane,  at  temperatures  from  100  to  290°F.  and 
pressures  from  200  to  600  pounds  per  sq .  inch,  are  given  by  Gilliland  and 
Scheeline,  1940. 

Correction  to  Vol.  2,  5rd.  Ed.  of  Solubilities  of  Organic  Compounds, 
p.  174,  2nd.  table,the  seventh  line  of  figures  should  read  -10,  3.2,  6.5, 
13.0,  19.1,  26.0,  33-2,  40. 5>  4&- 5.53-4.  In  the  last  tw0  lines  the  desig¬ 
nations  Heavy  Benzin  and  Light  Benzin  should  be  interchanged. 


MELAM 1 NE  N :C ( NH_ )N:C( NFL  ) N :CNH„ 


19.9 

34-9 
49-8 
64 .1 


SOLUBILITY  OF  MELAMINE  IN  WATER 

(Chapman,  Averell,  and  Harris,  1943) 


Gra.  C3H6N6  per  100  gms .  H20  t°  Gm.  C  H6N6  per  100  gms .  H_0 


0.324 

74.5 

2.37 

0.590 

83  -5 

3-iS 

1.045 

94-8 

4-59 

1 .70 

99-0 

5-05 

MELAMINE  PHOSPHATES  C3H6N6 -RjFO^etc  . 

SOLUBILITY  OF  MELAMINE  FHOSFHATES ,  EACH  SEPARATELY,  IN  WATER 

(Volf kovitcb,  Zusser,  and  Remen,  1946) 

Gms.  Phosphate  per  100  gms.  sat.  sol. 


20 

40 

6o 

8o 

100 


Ortho  Fhosphate 

C3H6N6-H3F04 

0-35 

0.63 

I.16 

1.83 

2.94 


Meta  Phosphate 

C3H6N6-HF03 


Fyro  Fhosphate 


0.09 
0.13 
0.24 
0.53 
1  .60 


0.09 
O.17 
1  .24 
O.32 
0-54 


ACETONE  (CH3)2CO 


FHASE  EQUILIP-aUi'j  IN  THE  SYSTEM  ACETONE  -  WATER 

Acetone-^Water  117^1  6quilibria  in  the  system 

Kollman  anrt  White*  **  °‘V  The  *  *  ’  ^3,  and  by  Othmer, 

tone-  Hydrocarbon  Oil  Systems.  ^  a"thors  also  Rive  data  for  Ace- 


^3h6° 
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RECIPROCAL  SOLUBILITY  OF  ACETONE,  n  HEXANE  AND  WATER  AT  250 

(Treybal  and  Vondrak,  1949) 


Note:  Mixtures  of  Acetone  and  Hexane  were  titrated  with  water  to  ap¬ 
pearance  of  slight  turbidity,  indicating  limiting  solubility  concentra¬ 
tions.  For  tie  lines  and  compositions  of  liquid  layers  in  contact,  mix¬ 
tures  of  known  compositions  were  allowed  to  separate  at  25°  aid  the  two 
layers  analyzed  by  means  of  density  and  refractive  index  determinations, 
in  comparison  with  large  scale  plots  of  these  data  made  upon  mixtures  of 
known  composition. 

Limiting  Soluhility  Concentrations 
Gms .  per  100  gms .  Mixture  Gms .  per  100  gms •  Mixture 


d2S 

/■ 

d2S 

s 

• - 

4 

(CH3)2C0 

h2o 

ich3)2co 

h2o 

0.9781 

13  -57 

86 .31 

0.8292 

73-37 

19.71 

0.9564 

28.18 

71 .67 

— 

74-01 

15.90 

37-73 

62 .06 

0.7914 

71 .04 

11.74 

0 . 9260 

44  -48 

55-21 

0.7531 

61  .27 

5.31 

0.9241 

45-26 

54-37 

O.7291 

50.80 

2  .56 

0.8893 

59.08 

39-33 

0.7144 

40.96 

0.97 

0.8773 

63 .18 

34-92 

0.7043 

33  -72 

0.39 

0.8446 

71  .84 

23  .27 

0.6901 

19-25 

0.14 

Tie  Line  Equilibrium  Concentrations 


Lower  Layer  UPPer  Layer 


Gms.  per  100  gms.  Mixture 

Gms.  per  100  gms.  Mixture 

/ - 

-  \ 

h2o 

(CH3  )2C0 

h2o 

(CH3  )2C0 

27 .01 

72.8 

9 .28 

0.0 

43  -55 

56 .1 

21 .10 

0.3 

52  .61 

46.5 

29.28 

0.4 

56 .10 

42.7 

33-85 

0.5 

57.64 

41  .0 

36  .21 

0.8 

63.00 

35-o 

44  .20 

1  .2 

68.52 

28.5 

52 .18 

1 .8 
11.8 

Estimated  plait  point 

7i  .1 

RECIPROCAL 

SOLUBILITY  OF  ACETONE, 

n  HEPTANE 

AND  WATER  AT  25 

O 


See  note  above 

Limiting  Solubility  Concentrations 


Gms .  per  100  gms . 

Mixture 

/ - 

(CH3 )2C0 

h2o 

0.9731 

17.07 

82.82 

0.9615 

25 .29 

74.60 

0.9250 

43.13 

56.68 

0.9151 

49.86 

49.85 

0.8931 

58.89 

40.43 

0.8867 

60.79 

38.43 

0.8753 

64 .98 

33-73 

0.8606 

69.26 

28.58 

0.8513 

72 .29 

24 . 76 

Gms .  per  100  gms .  Mixture 


x - 

(CH3  )2C0 

h2o 

0.8098 

76.17 

14-21 

0.7681 

70.27 

6 .28 

0.7633 

68.86 

5-45 

0.7266 

49-29 

2 .02 

O.7131 

39-53 

1.10 

0.7016 

30.72 

0.57 

0.6922 

19-91 

0.28 

0.6847 

10.00 

0.00 

Tie  Line  Equilibrium  Concentrations 


Lower  layer 


Gms .  per  100  gms . 

Mixture 

S’ 

(CH3)2C0 

h2o 

24-79 

75-2 

40 . 00 

59-7 

62.97 

36.0 

73-11 

23  .6 

75-03 

20.2 

Estimated  plait  point 


Upper  layer 


Gms .  pet  100  gms . 

Mixture 

(CH3  )2C0 

h2c 

6.80 

0.0 

12  .41 

0.0 

27  .22 

0.6 

38.02 

1  .0 

O 

O 

rH 

1 .0 

67  .5 

5-0 

Correction  to  Vol.  2,  3rd.  Edition  of  Solubilities  of  Organic  Compounds 
p.  177,  last  table.  The  first  and  second  column  headings  should  be  in¬ 
terchanged.  The  fourth  column  heading  should  be  moved  to  the  sixth  col¬ 
umn  and  the  present  fifth  and  sixth  column  headings  moved  to  the  fourth 
and  fifth  columns. 

The  distribution  coefficient  of  Acetone  between  Ethyl  Ether  and  Water, 
for  concentrations  of  383  millimols  per  liter  of  the  ether  layer  divided 
by  617  millimols  per  liter  of  water  layer,  is  0.62  at  20°  (Collander, 
1949) . 


FREEZING-POINTS  OF  MIXTURES  OF  ACETONE  AND  DIACETONE  ALCOHOL 

(L&utz,  1940) 


t° 

Gms.  (CH3)JCQper 
100  gms .Mixture 

t° 

Gms . 
100 

.  (Cfl3)3>CQper 
gms .Mixture 

-44 

0.0 

-52.  s 

13-0 

-46.9 

4-3 

-55.5 

20.0 

-50.4 

8.6 

Results  fo  r  the  viscosity  of  the  mixtures  are  also  given. 


PROP  I  ON  ALDEHYDE  Cfl3CH2CH0 


SOLUBILITY  OF  PR0FI0N  ALDEHYDE  -  DIMEDON  CONDENSATION  COMPOUND  AT  250 

(Toe  and  Reid,  1941) 


Dimedon  is  the  name  given  to  1.3  Cyclohexanedione 

too  cc  of  aq.  buffer  solution  of  pH  4.6  dissolve 
Aldehyde  -  Dimedon  Compound. 


5/5  dimethyl. 

0.0034  gm.  Fropion 


100  cc  of  aq .  buffer  solution 
edon  dissolve  0.0006  gm.  of 


of  pft  4.6  containing  0.08  gm.  of  dim- 
Propion  Aldehyde  -  Dimedon  Compound. 


an^SaS^jor^nn  C°f ficient  of  °"  Aldehyde  between  Ethyl  Ether 

layefSi^ded  by  6  ?min -0nt  °f  l*r  liter  of  the  Ether 

19°  (C0Uander^949)  ^  ^  ^  °f  ^  ^  la*er ’  is  -0  « 


6o8 


c3h6°2 

PROPIONIC  ACID  CH3CH2COOH 


DISTRIBUTION  OF  PROPIONIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 


The  determinations  were  made  by  titrating  the 
after  shaking  with  the  organic  solvent  at  about 
concentration  in  the  latter  by  the  difference, 
cient  K  is  the  cone,  in  the  H^O  layer  (approx, 
cone,  in  the  organic  solvent  layer. 


aqueous  layer  before  and 
26°  and  calculating  the 
The  distribution  coeffi- 
0.16%)  divided  by  the 


Distribution 

coefficient  K 

in: 

h2o 

b2o 

h2o 

h2o 

h2o 

n  Butanol 

Ethyl  Acetate 

Ethyl  Ether 

Chloroform 

Skellysolve  B 

0.36' 

0.45 

0.67 

5.6  -  7.6 

10  + 

The  distribution  coefficient  of  Propionic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  25.6  -  117  millimols  per  liter  in  the  ether 
layer  divided  by  15.0  -  67  millimols  per  liter  in  the  water  layer  is 
1.7  -  1.8  at  220  (Collander,  1949,  quoted  from  Behrens,  1926). 


KETHYL  ACETATE  CH3C00CH3 


The  distribution  coefficient  of  Methyl  Acetate  between  Ethyl  Ether  and 
Water,  for  concentrations  of  473  millimols  per  liter  of  ether  *yer 
vided  by  177  millimols  per  liter  of  water  layer  is  2.7  at  20  (Collander, 

1949) . 


MALONAMIDE  CH2(C0NH2)2 


„  .cone.  Elh&r>  0f  Malonamide  between  Ethyl 

The  distribution  coefficient  l  concr^Itu  '  01  w 

Collander  and  Barlund,  i933>- 


/3  OXY  PROPIONIC  ACID  (Hydracrylic  Acid)  CH20HCH2C00B 

g  rwv  Prooionic  Acid  between  Ethyl 

The  distribution  coefficient  of  1  Oxy  tr  P  liter  of  the 

Ether  and  Water,  tor  conce.trat.tm>. of  6.1 Sf  "'“"'’“e^tePtayer  is 
ether  layer  divided  by  81.8  millimols  per  liter  of  the  water 

0.084  at  room  temperature  (Collander,  1949'- 
GLYCERIC  ACID  CH2OHCHOHCOOH 

The  distribution  coefficient  of  uJer'i^the  ether  layer 

Sr  iu«  u  Se  v«er  layer  is  o.oo,  at  t," 

(Collander,  1949>- 


6og 


C3H70 


PROPANE  -I  SULFAMIDE 

Freezing-point  data  for  mixtures  of  Propane  -  Sulfamide  and  Propane 
2  Sulfamide  are  given  by  Asinger,  Schmidt,  and  Ebender,  1942. 

PROP  I  ON AM  I DE  CH3CH2C0NH2 

The  distribution  coefficient  (cgg^TEffl1)  of  Fropionamide  between 

Ethyl  Ether  and  Water,  for  concentrations  of  500  millimols  per  liter  in 
the  water  layer  is  0.013  at  230  (Collander ,  i949>  quoted  from  Mrlund, 

1929)  • 

Correction  to  Vol.  2,  3rd.  Ed.  of  Solubilities  of  Organic  Compounds, 
p.  198,  under  Fropionamide  the  table  heading  should  read  Demixing  Tem¬ 
peratures  instead  of  Critical  Solution  Temperatures. 


URETHAN  (Ethyl  Carbamate)  NH2COOC2H5 

The  distribution  coefficient  t^gonc  ■  °f  Urethan  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  500  millimols  per  liter  in  the 
water  layer  is  0.64  at  220  (Collander  1949,  quoted  from  BSrlund,  1929). 

Freezing-point  data  are  given  for: 

Urethan  +  Ficric  Acid  (Fushin  and  Kozuhar,  1947) 

Urethan  +  Nitrobenzene  +  Allyl  phenyl  thio  urea  (Chichokin  and 

Muskina,  1938) 

Urethan  +  Nitrobenzene  +  Acetanilide  Chichokin  and  Muskina,  1938) 


ALANINE  CH3CHNH2C00H 

The  distribution  coefficient  of  a  Alanine  between  Ethyl  Ether  and  Wa¬ 
ter,  for  concentrations  of  0.0014  millimols  per  liter  of  the  ether  layer 
divided  by  1000  millimols  per  liter  of  the  water  layer  is  0.0000014  at 
190  (Collander,  1949). 


GLYCOCOL  METHYL  ESTER  (Glycine)  NH2CH2C00CH3 

The  distribution  coefficient  of  Glycocol  Methyl  Ester  between  Ethyl 
Ether  and  Water,  for  concentrations  of  22  millimols  per  liter  of  the 
ether  layer  divided  by  299  millimols  per  liter  of  the  water  layer  is 
0.073  4t  230  (Collander,  1949). 


LACTAM  IDE  CH3CH0HC0NH2 

The  distribution  coefficient  of  Lactamide  between  Ethyl 

wlw  f°Y  concentration  1000  millimols  per  liter  of  the 

BM^nd  1929).°  ^  r00m  temperature  (Collander,  1949,  quoted  from 


6io 


C3H7O2 

GLYCEROL  4  CHLOROHYDRIN  CH2ClCHOHCH2OH 

The  distribution  coefficient  (Cconc  1  of  Glycerol  a  Chlorohydrin 

between  Ethyl  Ether  and  Water,  for  a  concentration  of  750  millimols  per 
liter  in  the  water  layer  is  0.08  at  230  (Collander,  1949,  quoted  from 
BSrlund,  1929). 


SERINE  CH20HCH(NH2)C00H 

100  cc  Acetic  Acid  dissolve  0.088  gm.  Serine  at  180  (Frzylecki  and 
Kasprzyle-Czaykowska ,  1938). 


PROPANE  CH3CH2CH3 

SOLUBILITY  OF  PROFANE  IN  BENZENE  AT  HIGH  TEMPERATURES  AND  PRESSURES 

(Ipatieff  and  Monroe,  1942) 


t° 


Atms .  pressure 
(guage ) 


Gms .  C3Hg  per 
100  gms .  C6H6 


t° 


Atms.  pressure 
(guage ) 


Gms .  C3Hg  ^r 
100  gms.  C6H6 


110 

10 

150 

10 

150 

22 

190 

22 

22 

.12 

175 

7 

.41 

217 

22 

.26 

195 

7 

.88 

242 

30 

22 

.60 

30 

8 

•  13 

40 

23 

.08 

40 

8 

•  32 

The  Pressure,  Volume  and  Temperature  relations  of  Propane  for  the  range 
30  to  336°C  and  i  to  130  atmospheres  pressure  are  given  by  Deschner  and 
Brown,  1940.  The  entropy  and  enthalpy  of  propane  have  been  calculated  by 
Burgoyne ,  1940. 

Results  for  the  volumetric  and  phase  behavior  in  the  system  propane  - 
n  Butane  at  temperatures  above  i6o°F  are  given  by  Nysewander,  Sage,  and 
Lacey,  1940. 


Results  for  equilibrium  conditions  of  temperature,  pressure  and  compo¬ 
sition  of  the  liquid  and  vapor  phases  of  the  system  Propane  -  Pentane  are 
given  by  Sage  and  Lacey,  1940,  and  by  Othmer  and  Gilmont,  1948. 

Diagrams  and  numerical  data  for  the  F-V-T-X  relation  in  the  system 
Propane  -  iso  Pentane  at  temperatures  between  0  and  300  and  pressures 
from  2  to  80  atmospheres  are  given  by  Vaughan  and  Collins,  1942- 


PROPYL  ALCOHOL  CH3CH2CH2OH 

SOLUBILITY  OF  n  PROPYL  ALCOHOL  IN  TWO  SOLVENTS  AT  4-5°C 

(Copley,  Ginsberg,  Zellhoef fer,  and  Marrel,  1941) 


Mol.  Fraction 

Solvent  C3H70H  in 

sat.  sol. 

Triethylene  tetramine  0.362 

The  distribution  coefficient  of 
and  Water,  for  concentrations  of 
layer  divided  by  935  millimols  per 
22°  (Collander,  1949>- 


Mol.  Fraction 

Solvent  C3H_0H  in 

sat.  sol. 

Hexamethylene  diamine  0.370 

n.  Propyl  Alcohol  between  Ethyl  Ether 
1770  millimols  per  liter  in  the  ether 
liter  in  the  water  layer  is  1.9  at 


6n 


c3h8o 


ISOPROPYL  ALCOHOL  CH3CH0HCH3 

MUTUAL  SOLUBILITY  OF -ISOPROPYL  ALCOHOL,  DIISOPROPYL  ETHER  AND  WATER  AT  250 

IFrere,  1949) 

Mixtures  of  two  of  the  components  were  titrated  with  the  third  to  ap¬ 
pearance  of  turbidity,  indicating  limited  solubility  concentrations. 

For  the  tie  lines,  mixtures  of  the  three  components,  corresponding  to 
points  within  the  binodal  curve,  were  agitated  at  constant  temperature 
and  the  two  layers  allowed  to  separate.  The  densities  of  these  were  de¬ 
termined  and  compared  with  a  large  scale  plot  of  densities  of  known  mix¬ 
tures  of  the  three  components. 

Limiting  Solubility  Concentrations 

Gms .  per  100  gms .  Mixture  Gms  .  per  100  gms  .  Mixture 


d25 

- S 

a=r 

4 

c3h8o 

h2o 

c3h8o 

h2o 

0.7210 

— 

0.5 

0.8275 

45-7 

26.0 

0.7274 

5-5 

1 .1 

0.8450 

45-0 

32.1 

0.7326 

9-5 

1 .5 

0.8590 

43-5 

37-0 

0.7427 

16.9 

3  .2 

0.8884 

39-0 

48.4 

0.7500 

22.5 

4-7 

0.9084 

35-8 

55-6 

0.7605 

28.0 

6.7 

0.9245 

32.3 

61  .8 

0.7698 

32  .8 

8.9 

0.9437 

27.0 

69.6 

0.7812 

37.6 

11.6 

0.9634 

20.0 

78.3 

0.7958 

41  -9 

15.5 

0.9706 

9-4 

89.4 

0.8180 

45-5 

23 .0 

0.9864 

5-2 

93  -8 

Conjugate 

layers 

in  the  Ternary  System 

Upper  Layer 

Lower  Layer 

Gms .  per 

100  gms .  sat 

.  sol. 

Gms.  per  100  gms.  sat 

.  sol. 

C6Hi4° 

h2o 

c3h80 

C6Hi4° 

h2o 

c3h8o 

96.4 

0.8 

2  .8 

1  .0 

92 .1 

6  .9 

93  -0 

1 .2 

5-8 

1 .2 

89.0 

9-8 

90.1 

1-5 

8 .4 

1  .2 

86.9 

11.9 

86 .1 

2.0 

11 .9 

1 .2 

85  .4 

13  -4 

82.8 

2.7 

14.5 

1 .2 

83.8 

15-0 

76.3 

4.0 

19.7 

l  -3 

82 .4 

16.3 

72 .1 

5-0 

22  .9 

1  .4 

81  .6 

17 .0 

64 .2 

7.0 

28.8 

1  .4 

80.3 

18.3 

54-2 

10.2 

35-6 

1  .7 

77-8 

20.5 

45  -4 

14.0 

40.6 

2.3 

74-1 

22  .6 

36.9 

18.7 

44-4 

2.9 

71  .2 

25 .9 

31  -5 

23 .0 

45-5 

3-7 

68.3 

28.0 

25.3 

29.0 

45-7 

4-7 

64.6 

20 .7 

estimated  Plait 

Point  9.8 

53  -3 

36.9 

The  solubility  of  Iso  Propyl  Alcohol  at  4.5 

°C  in: 

Triethylene  tetramine  is  o.357  mol.  fraction  of  the  sat.  solution. 
Hexamethy lene  diamine  is  0.362  mol.  fraction  of  the  sat.  solution. 

(Copley,  Ginsberg,  Zellhoeffer,  and  Marvel,  1941) 
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Liquid-vapor  phase  equilibrium  result  for  the  system  Iso  Propyl  Alco¬ 
hol-Water  are  given  by  Langdon  and  Keyes,  1042  and  Brunjes  and  Bogert , 
1943  • 

Liquid-vapor  phase  equilibrium  results  for  the  system  Iso  propyl  Alco¬ 
hol-Iso  Propyl  Ether  are  given  by  Miller  and  Bliss,  1940. 


DIMETHYL  UREA  sym.  CH3NHC0NHCH3  asym.  (CB3)2NC0NH2 

DISTRIBUTION  BETWEEN  ETHYL  ETHER  AND  WATER  AT  190 

(Collander,  1949) 


Compound 

sym  CK3NHC0NHCfl3 
asym.  (CH3 ^NCONH, 


Millimols  Compound  per  liter 


Ether  Layer 

7 .01 
6  .29 


Water  Layer 


2260 

2168 


Dist.  Coef.  K 
cone.  Ether 
cone .  H20 

0.0031 
0 . 0029 


ETHYL  UREA  NH2CONHC2H5 


The  distribution  coefficient  (C^Ether^  of  Ethyl  Urea  between  Ethyl 

Ether  and  Water,  for  a  concentration  in  the  water  layer  of  500  millimols 
per  liter  is  0.0041  at  room  temperature  (Collander,  1949.  quoted  from 
Collander  and  BSrlund,  1923) 


GLYCOL  MONOMETHYL  ETHER  CH3OCH2CH2OH 

The  distribution  coefficient  (£^-1^1  of  Glycol  Monomethyl  Ether 
between  Ethyl  Ether  and  Water,  for  a  concentration  of  1900  hiillimols  in 
the  water  layer  is  0.15  at  180  (Collander,  1949  • 

Liouid-vapor  phase  equilibrium  results  for  the  system  Olycol  Monomethyi 
Ethe?  -  Diethylene  Glycol  Monomethyl  Ether  are  Siren  by  Simonetta  a 

Barakan,  1947- 

I,  2  PROPYLENE  GLYCOL  (1,2  Propanediol)  CH2OH  CH0HCH3 

•  Pronvlene  Glycol  between  Ethyl  Ether 

The  distribution  coefficient  of  *  liter  in  the  ether 

and  Water,  for  concentrat  10ns  of  23 .0  mi  I  P  layer  is  0.018  at 

layer  divided  by  1280  millimols  per  liter  in  the  water 

20°  (Collander,  1949 >• 


TRIMETHYLENE  GLYCOL  C3H802 


...  •  Trimethvlene  Glycol  between  Ethyl  Ether 

The  distribution  coefficient  of  Ti ^ per  liter  of  ether  layer 

and  Water,  for  co.«.trat,ons  "^"’“Sr’Ur  is  o.ot  a, 
divided  by  1520  millimols  per 
(Collander,  1949>- 
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GLYCEROL  CH2OHCHOHCH2OH 

A  saturated  solution  of  H20  in  Glycerol  contains  0.239  mol.  fraction 
fl20  at  4.5°  (Copley,  Ginsberg,  Zellhoeffer,  and  Marvel,  1941/* 

100  gms .  saturated  solution  of  Glycerol  in  Furfural  contains  2.1  to 
2.8  gms .  glycerol  at  25°  (Trimble,  1941)- 

The  distribution  coefficient  (Cconc  of  Glycerol  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  1000  millimols  in  the  water  lay¬ 
er  is  0.00066  at  room  temperature.  (Collander,  1949-  quoted  from 
(Hollander  and  Barlund,  1933  )• 


TRIMETHYL  PHOSPHATE  (CH3 ) 3 FO^ 

FREEZING-POINTS  OF  MIXTURES  OF  TRIMETHYL  PHOSPHATE  AND  WATER 

(Pagel  and  Maxey,  1941) 


Mol.  % 

Mol.  % 

t° 

(CHj^FO, 

Solid  Phase 

t° 

(ch3)3fc 

Solid  phase 

4 

-2.1 

2.2 

Ice 

-49.2 

36.4 

Ice 

-6-3 

6.8 

It 

-57.0 

41 .0 

It 

-13-5 

12  .8 

II 

-68.3 

47-0 

II 

-20.0 

21 .0 

II 

-77  .0 

52 .0 

Ice  +  (CH_. )  FO 

-27.0 

24-5 

II 

-67.0 

60.0 

lCH3>3l04 

-33-0 

27.5 

-55.4 

74-9 

-41 .2 

32.5 

11 

-46 .1 

100  0 

II 

Two  solid  forms  of  Trimethyl  phosphate  were  found  to  show  liquid-solid 
transition  temperatures  at  -46.1  for  the  stable  form  a  and  -62.5  for  the 
metastable  form  jj  .  (Pagel  and  Schroeder,  1940). 


PROPYL  AMINE  n  CH3 (CH2  )2NH2 

SOLUBILITY  OF  PROPYL  AMINE  IN  SEVERAL  SOLVENTS  AT  4.50 

(Copley,  Ginsberg,  Zellhoelfer,  and  Marvel,  1941) 


Solvent  Mol.  Fraction  C3H,,NH2  Solvent  Mol.  Fraction  C^H^NR, 
in  saturated  solution  in  saturated  solution 


n  Octyl  Alcohol  0.408 

Ethylene  Glycol  0.465 

1,  3  Butylene  Glycol  0.460 


Glycerol  0.497 

Diethylene  Glycol  0.510 

Triethylene  Glycol  0.519 


Water  ^or^nn^t  C°?ffici®nt  °f  Fr0pyl  Amine  be^een  Ethyl  Ether  and 
a *  -a'a  ?  concentrations  of  55.8  millimols  per  liter  of  the  ether  laver 


ISOPROPYL  AMINE  i  (CH_ LCHNH 

j  2  2 


SOLUBILITY  OF  ISOPROPYL  AMINE  IN  SEVERAL  SOLVENTS  AT  4.50 

(Copley,  Ginsberg,  Zellboelter,  and  Marvel,  1941) 


Solvent 

Ethylene  Glycol 
Diethylene  Glycol 
Triethylene  Glycol 


Mol.  fraction  C3H7NH2  in  sat.  solution 

0.488 

0.517 

0.552 


TRIMETHYL  AMINE  (CH^N 


SOLUBILITY  AND  SOLVATION  OF  TRIMETHYL  AMINE  IN  SULFUR  DIOXIDE 

(Burg,  1948) 

Trimethyl  Amine  and  Sulfur  Dioxide  react  instantaneously  to  form 


(CH3)3NS02 

which  is  highly 

soluble  in  sulfur  dioxide 

t° 

F  sat .  mm . 

Mol.  Ratio 

Mol.  %  Amine 

Apparent 

S02  /  Amine 

Dissolved 

Solvation  (1 ) 

-17 

162 

2  .50 

28.5 

2.08 

-  8 

226 

2  .30 

30.3 

1 .93 

0 

296 

2.18 

31  -4 

1 .84 

+  9-9 

394 

2.04 

32  .9 

1  -74 

19.4 

494 

1.87 

34-8 

1 .61 

(1)  (mole 

ratio  bound  S02 

to  ami ne ) 

The  distribution  coefficient  of  Trimethyl  Amine  between  Ethyl  Ether 
and  Water,  for  concentrations  of  84.4  millimols  per  liter  in  the  ether 
layer  divided  by  183  millimols  in  the  water  layer  is  0.46  at  210 
(Collander,  1949) . 


ISO  PROPANOLAMINE  CH3CHORCH2NH2 

The  distribution  coefficient  of  Iso  Propanolamine  between  Ethyl  Ether 
and  Water,  for  concentrations  of  4.8  millimols  per  liter  of  the  ether 
layer  divided  by  1108  millimols  per  liter  of  the  water  layer,  is  0.0043 
at  210  (Collander,  1949)- 


PROPANE  I  -  SULFAMIDE  C3H902NS 

Freezing-point  data  for  mixtures  of  Propane  1  -  Sulfamide  and  propane 
2  -  Sulfamide  are  given  by  Asinger,  Schmidt,  and  Ebender,  1942. 


I,  2  PROPYLENE  DIAMINE  CH2 (NH2 )CH (NH2 )CH3 

The  distribution  coefficient  of  1 ,  2  Propylene  Diamine  between  Ethyl 

Ether  and  Water,  for  concentrations  of  0.945  is 

ether  layer  divided  by  833  millimols  per  liter  of  the  water  layer, 

0.0011  at  200  (Collander,  1949) • 


I,  3  D I  AM  I  NO  PROPANOL  -  2  CH2NH2CROHCH2NH2 


The  distribution  coefficient  of  1 
Ether  and  Water,  for  concentrations 
layer  divided  by  1225  millimols  per 
210  (Collander,  1949 >• 


3  Diamino  Propanol  -  2  between  Ethyl 
'of  0.245  millimols  per  liter  of  ether 
liter  of  the  water  layer  is  0.0002  at 


5  -  TH I  AZOLE  CARBOXYLIC  ACID  C3H2NS-C00H 


Freezing-point 
5  -  Thiazole 

II 


II 


data  are  given  by  Mistow  1948  for 


Carboxylic 

II 

II 


Acid  +  Benzoic  Acid 

"  +  2- Thiazole  Carboxylic 

"  4  Nicotinic  Acid 


Acid 
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ETHYLENE  CYANIDE  (Succinon itr ile )  CNCH2CH2CN 

The  distribution  coefficient  of  Ethylene  Cyanide 
and  Water,  for  concentrations  of  7.4a  millimols  pe 

layer  divided  by  23.2  millimols  per  liter  in  the  water  layer  is  0.32  at 
180  ICollander,  1949) • 


THIOPHENE  gCHjCHCHi^H 

FREEZING-POINTS  OF  MIXTURES  OF  THIOPHENE  AND  BENZENE 


t°  d2< 


5.5 

0.8790 

i  -3 

0.8947 

"3-5 

O.9123 

-8.6 

0.9300 

-13-0 

0.9477 

-1 7  •  02 

0.9500 

(Fawcett  and 


Mol.  % 

Vol.  % 

c4h4s 

c4h4s 

0.0 

0.0 

9-54 

8.57 

19-84 

18.04 

29-99 

27-59 

39-93 

37.16 

46.04 

43  -15 

Rasmussen,  1945) 


°  d22 

4 


-22  .8 

0.9768 

-24.8 

0.9848 

-28.8 

1 .0036 

-32-5 

1 .0240 

-35-6 

1 -0444 

-38.3 

1 . 0644 

Mol.  % 

Vol.  % 

c4h4s 

c4h4s 

55-73 

52.82 

59.89 

57.04 

69.73 

67  .20 

80.13 

78  .20 

90.20 

89.ll 

100.00 

100.00 

Results  are  also  given  for  the  refractive  indices  and  viscosity. 


BARBITURIC  ACID  PCONHCOCH^O 

The  distribution  coefficient  <Cconc  1  of  Barbituric  Acid  between 

Ethyl  Ether  and  Water,  for  a  concentration  of  0.8  -1.8  millimols  per 
liter  of  the  ether  layer  is  0.026  -  0.023  at  250  (Collander,  1949, 
quoted  from  Derner,  Markham,  and  Trimble,  1941). 


FUMARIC  ACID  HOOCCH :CHC00H 

Correction  to  Vol.  2,  3rd.  Ed.  of  Solubilities  of  Organic  Compounds, 
p.  215,  last  table,  fourth  line  of  text,  the  figure  o.645t  should  be 
changed  to  o.oi672t. 

SOLUBILITY  OF  FUMARIC  ACID  IN  MIXTURES  OF  ORGANIC  SOLVENTS  AT  20° 

(Descamps,  1940) 


Results  for  solvent  mixtures  of: 
Methyl  Alcohol  +  Benzene 


Wt .  %  CH  OR 
in  Solvent 

100 
71 .14 
47-68 
24-93 
o.o  (C6H6) 


Gms.  C^H  0  per 
loo  gms .  Solvent 

6 .50 
4.67 
2.85 
1 .17 
0.0 


Methyl  Alcohol  +  Ethyl  Ether 

Wt .  %  CR30H  Gms .  CHO  per 
in  Solvent  100  gms  .  Solvent 


100  6.50 

72.15  7.06 

51.38  6.48 

27 .21  4.30 

0.0  (IC2Hs)20)  0.28 
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SOLUBILITY  OF  FUMARIC  ACID  IN  MIXTURES  OF  ORGANIC  SOLVENTS  AT  20°  (Con • > 
Results  for  solvent  mixtures  of: 

Ethyl  Alcohol  +  Benzene  Ethyl  Alcohol  +  Ethyl  Ether 


Wt.  %  C2R50H  Gms .  C4H  0  oer 
in  Solvent  100 gms.  Solvent 


Wt.  %  C2H50H  Gms.  C^H  0  per 
in  Solvent  100 gms .  Solvent 


100  4-57 

76.77  3.6s 

43-99  2.38 

22.77  O.72 

0.0  (C5H5 )  0.0 

Acetone  +  Benzene 


Wt.  %  (CH3 )2C0 
in  Solvent 


100 
72.68 
69.66 
35  -36 

0.0  ((C2H5)20) 


4- 57 

5- 17 
5-29 
3-85 
0.28 


Acetone  +  Ethyl  Ether 


Gms.  C^H  0  per  Wt 
1 00  gms .  Solvent 


.  %  (CH3)2CO 
in  Solvent 


Gms .  C^H  0  per 
100  gms.  Solvent 


Wt . 


72 .67 

1  .38 

100.0 

2.33 

47.91 

0.62 

69.14 

1 .96 

46.75 

0.45 

33-70 

1.11 

19  .20 

0.09 

0.0  ( (C2H5 ; 

>20  >  0.28 

Methylal  + 

Benzene 

Methylal  +  Ethyl  Ether 

%  CH  (0CH3  >2 

Gms.  C4H  0  per 

Wt.  %  CH  (0CH3 )2 

Gms .  C^H  1 

in  Solvent 

1 00  gms .  Solvent 

in  Solvent 

100  gms .  S' 

100.0 

0.32 

100.0 

0.32 

68.73 

0.14 

73  -78 

0.35 

50.38 

0.08 

56.95 

0.35 

29.79 

0.04 

27  .78 

0.33 

0.0  (CgH^l 

0.0 

0.0  ( (C2H5 

)20)  0.28 

,  per 
lvent 


Dioxane  +  Benzene 


Dioxane  +  Ethyl  Ether 


Wt.  %  (CH2)  o2 

in  Solvent 


Gms.  C4H  0  per 
1 00  gms  .  Sol\ 


lvent 


Wt.  %  <ch2)4o2 

in  Solvent 


Gms.  C^H  0  per 
100  gms .  Solvent 


100.0 
77-73 
52 .06 
28.62 
0.0  (C6H6> 


1  -54 

0.67 

0.31 

0.11 

0.0 


100.0 
75.48 
53  -90 
21  .37 

0.0  ((C2Hs)20) 


1  -54 
1.18 
0.91 
0.52 
0.28 


DISTRIBUTION  OF  FUMARIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marrel  and  Richards,  1949) 

Note.  The  determinations  were  made  by  titrating  the  acid  in  ^e  aque 
o„s  layer  before  and  after  shaking  with  the  or*. ».c  solve.  «  abonyb 
and  calculating  the  concentration  of  the  latter  by  the  ^«erence.  i 

distribution  coefficient  K  is  the  concentration  in  the  water  layer 

prox.  0.16%)  divided  by  the  concentration  in  the  organic  laye 
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distribution  of  fumaric  acid  between  water  and  organic  solvents 


nist.  Coef .  K 


Solvents  in 
Contact  with 
H20  layer 

n  Butanol 
Ethyl  Acetate 
Ethyl  Ether 
Chloroform 
Skellysolve  B 


cone .  H.,0  layer 
cone.  Urg.  layer 

0.30 
o.S9 
1 .1 
10  + 

10  + 

10  + 

10  + 


Solvents  in 
Contact  with 
H20  layer 

Di isopropylketone 


(Con . ) 

Dist .  Coef .  K 
cone .  H20  layer 
cone  .  urg  .  layer 

2.8 
2.1 
0.83 
0.43 
0.33 
0.29 


Butyl  Acetate 
Methyl  Isobutylketone 
Methyl  Propyl  ketone 
Methyl  Ethyl  ketone 
Cyclohexanone 


Carbon  Tetra  Chloride 
Benzene 


The  distribution  coefficient  lCconc  of  Fumaric  Acid  between 

Ethyl  Ether  and  Water,  for  a  concentration  of  4.1  -  27.1  millimols  per 
liter  of  the  water  layer  is  1 .0  -  1  .3  at  250  (Collander,  1949,  Quoted 
from  Chandler,  1908). 


MALEIC  ACID  HOOCCH :CHCOOH 

100  gms.  saturated  solution  of  Maleic  Acid  in  Furfural  contains  5.1 
gms .  C4H404  at  o° .  (Trimble,  1941). 

The  distribution  coefficient  (c°onc  Ma^-e^c  Acid  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  10.0  to  99.3  millimols  per  liter 
in  the  water  layer  is  0.056  to  0.10  at  25°  (Collander,  1949 >  quoted  from 
Chandler,  1908). 


I,  2-D I  BROMO  SUCCINIC  ACID  G2H2Br,2(COOH  )2 

The  distribution  coefficient  tCconc °*  Dibromo  Succinic  Acid 

between  Ethyl  Ether  and  Water,  for  a  concentration  of  30.2  to  32.7  milli¬ 
mols  per  liter  in  the  water  layer  is  17  at  25°  (Collander,  1949,  quoted 
from  Chandler,  1908). 


MONOBROMO  SUCCINIC  ACID  CR2CHBr (COOH )2 

The  distribution  coefficient  (Cconc  °*  Monobromo  Succinic  Acid 

between  Ethyl  Ether  and  Water,  for  a  concentration  of  5.6  to  87.9  milli¬ 
mols  per  liter  in  the  water  layer  is  1.5  to  2.4  at  25°  (Collander,  1949, 
quoted  from  Chandler,  1908). 


SUCCINIMIDE  (CH2CO)2NH 

The  distribution  coefficient  ( 0f  Succinimide  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  500  millimols  per  liter  in  the 
water  layer  is  0.031  at  230  (Collander,  1949,  quoted  from  BSrlund,  1929). 


I,  3-BUTADIENE  CH2 :CHCH :CH2 

SOLUBILITY  OF  WATER  IN  BUTADIENE 

(Black,  Joris,  and  Taylor,  1948) 

The  determinations  were  made  by  the  use  of  Tritium  Oxide  as  a  tracer. 

Saturation  Solubility 

t°  of  , - - x  . - ^ - - - v 


Saturation 

pressure, 

Atmospheres 

Time, Hours 

Mols .  per  100  Gms.  per  100 
mols.  C4H6  gms.  C4H6 

7.0 

3  -7 

4.0 

0.1466 

0.0488 

7.5 

3-7 

3-0 

0.1430 

0.0476 

14.0 

4.0 

4.0 

0.1706 

0.0568 

15 .0 

3-7 

3  -5 

0.1700 

0.0566 

21 .0 

4.0 

4-5 

0.1988 

0.0662 

21 .0 

3  .7 

3-5 

0.1940 

0.0646 

Data  for 
are  given 

the  vapor-liquid  equilibrium 
by  Wilhelm  and  Collier,  1948. 

in  the  system 

Butadiene-Styrene 

GLYCOCOL  (Glycine)  ANHYDRIDE  l^HC0CfyiHC0CH2 

SOLUBILITY  OF  GLYCOCOL  ANHYDRIDE  IN  WATER  AND 
IN  AQUEOUS  SOLUTIONS  OF  SALTS  AT  20° 

(Meyer  and  Klemm,  1940) 


Aqueous 
Solutions  of 


H,0 

Lilir 

Lil 

NaCl 


NaBr 

Nal 

KC1 


KBr 


KI 

KF 


Gms.  C  H602NaPer  100  cc  of  Saturated  Solution  in 
Aqueous  Salt  Solutions  of  Concentration: 


S’ 

0 .25 

mols . 

0.5  mols. 

1 . 0  mol . 

2 .0  mols . 

3  mols . 

per 

liter 

per  liter 

per  liter 

per  liter 

per  liter 

__ 

_ 

1  .43 

— 

— 

1 

.18 

0.98 

1  .12 

2  .i3 

3-30 

1 

1 

.56 
•  37 

1 .71 

1  -44 

2.10 

1 .51 

3.01 

1 .61 

3-99 

1 .80 

1 

.42 

1  .56 

1 .76 

2.18 

2  .44 

1 

1 

•  55 
.40 

1 .70 

1  -37 

2 .00 

1  -35 

2.94 

1  .45 

3  -96 

1  .48 

1 

.^2 

1  .22 

1 .58 

1  .74 

1  .91 

1 

1 

•56 

.30 

1 .72 

1 .22 

2.08 

1.10 

2.88 

0.88 

3  -90 
0.79 

a  CROTON  1C  ACID  CH3CH :CHC00H 

The  distribution  coefficient  of  a 
Ethyl  Ether  and  Water,  for  a  concentration  of  150 
liter  of  the  ether  layer  is  4-2  -  5-3  (Collander, 
Derner,  Markham,  and  Trimble,  1941 )• 


Crotonic  Acid  between 
-  760  millimols  per 
1949,  quoted  from 


6l9 


c4H604 


SUCCINIC  ACID  COOH(CH2 )2COOH 

SOLUBILITY  OF  SUCCINIC  ACID  IN  FURFURAL 

(Trimble,  1941) 

to  Gms.  (CH2)2CGOU  per 

100  gms .  sat .  sol. 

o  2.0 

25  3 .0 

40  7.0 


DISTRIBUTION  OF  SUCCINIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 


(Marvel  and 

Richards,  1949) 

See  Note  under 

Distribution  of  Fumaric  Acid. 

Solvents  in 

Dist .  Coef .  K 

Solvents  in 

Dist 

.  Coef.  K 

contact  with 

cone.  Ho0  layer 

contact  with 

cone . 

H,0  layer 

H20  layer 

cone .  org .  layer 

H20  layer 

cone . 

org.  layer 

n-  Butanol 

0.83-1 .0 

Di isopropyl  ketone 

10  + 

Ethyl  Acetate 

2.7  -1 .3 

Butyl  Acetate 

10  + 

Ethyl  Ether 

8.0  -6.0 

Methyl  Isobutyl  ketone 

5-4 

Chloroform 

10  + 

Methyl  Fropyl  ketone 

2.3 

S  kelly solve  B 

10  + 

Methyl  Ethyl  ketone 

1  .0 

Carbon  Tetrachloride  10  + 

Cyclohexanone 

0.91 

Benzene 

10  + 

Correction  to  Vol.  2,  3rd.  Ed. 
P*  231 >  last  line,  the  figures  74 
t0  55 *4°  and  26.0  percent. 


Solubilities  of  Organic  Compounds, 

0  and  44.6  percent  should  be  changed 


MALIC  ACID  (I)  HOOCCH(OH)CH2COOR 

SOLUBILITY  OF  (1)  MALIC  ACID  IN  MIXTURES  OF  ORGANIC  SOLVENTS  AT  20° 

(Descamps,  1940) 

Results  for  Solvent  Mixtures  of; 


Methyl  Alcohol  and  Benzene 


Wt.  %  CH  OH 
in  Solvent 

100 
75  .28 
49-00 

25.71 
11 .83 

0.0  <c6h6i 

Ethyl  Alcohol 

Wt •  %  C2H  OH 
in  Solvent 

100 
71 .15 
46 .41 

17.51 

o.o  (C6H6) 


Gms.  C^HgOc  per 
1 00  gms  .  Solvent 

197 .22 
128 .05 
Separation 

II 

II 

0.0 

and  Benzene 

Gms.  C4R60s  per 
1 00  gms  .  Solvent 

86 .60 
60.74 
30.82 
7.37 
0.0 


Methyl  Alcohol  and  Ethyl  Ether 


Wt .  %  CH  OH 
in  Solvent 


Gms.  C4H^Os  per 
100  gms .  Solvent 


100 
74.98 
71  .10 

5i  .64 

29.06 

0.0  (c2h5i2o 


197 .22 
146.60 
135 .25 
100.78 
61 .56 
2.70 


Ethyl  Alcohol  and  Ethyl  Ether 


Wt.  %  C2H  OR 
in  Solvent 


Gms.  C^H.O  per 
1 00  gms  .  Solvent 


100 

78.30 


44-95 

27.79 

°.°  <C2H5)20 


86 . 60 
75*92 
57.52 

38.07 
2 .70 


C4H5O5  (>20 

SOLUBILITY  OF  (1)  MALIC  ACID  IN  MIXTURES  OF  ORGANIC  SOLVENTS  AT  20° 

(Con . ) 

Results  for  Solvent  Mixtures  of: 


Acetone  and  Benzene 


Acetone  and  Ethyl  Ether 


Wt.  %  ich3)2co 

in  Solvent 

88 .4 
65  -38 

44  -34 

20.95 
0.0  (C6fl6) 


Gms.  C4H605  per 
100  gms .  Solvent 

46  .4 
21 .74 
9-35 
1  -33 
0.0 


Wt.  %  (CH3>2CO 
in  Solvent 


Gms .  C4H^05  per 
100  gms  •  Solvent 

60.66 
49.17 

31  -54 

15.07 

2.70 


100. 

80.82 

53.o8 

26.93 

0.0  (C2H2  >20 


Methyla-1  and  Benzene  Methylal  and  Ethyl  Ether 


Wt.  %  CH  (OCH3 )2 
in  Solvent 

100. 

71 .78 
49*77 
22  .49 
0.0  (C^Hg ) 


Gms.  C4fU05  per 
100  gms  .  Solvent 

10.31 
3  -6o 
1  -34 
0.21 
0.0 


Wt .  %  CH?(OCH3)2 
in  Solvent 


Gms.  C4H^05  per 
100  gms .  Solvent 

10.31 
6.78 
5-93 
4 .68 

2.70 


100. 

67.61 

55-45 

37.23 

0.0  (C2H5)20 


Dioxane  and  Benzene 


Wt.  %  (ch2i4o2 

in  Solvent 

100 . 

72  .18 
50.39 
24 .08 
0.0  IC5H5) 


Gms.  CjjHfjOj  per 
100  gms .  Solvent 

74-35 

28.97 

9.12 

0.99 

0.0 


Dioxane  and 

Wt.  %  (CH2>402 
in  Solvent 

79.13 

55.30 

29-85 
27  .42 


Ethyl  Ether 

Gms.  C4H/jCL  per 
100  gms .  Solvent 

55-27 

32.15 
12  .85 
10.89 

2.70 


0.0  (C2H^ ) 20 


MALIC  ACID  (dl )  HOOCCH(OH >CH2COOH 


SOLUBILITY  OF  (dll  MALIC 


ACID  IN  MIXTURES  OF  ORGANIC  SOLVENTS  AT  200 

(Descamps,  1940) 


Results  for  Solvent  Mixtures  of: 
Methyl  Alcohol  and  Benzene 


Wt.  %  ch3oh 

in  Solvent 

75*13 

49.30 

40.09 

27.32 
21 .74 
0.0  (C6H6 ' 


Gms.  C4H605  per 
100  gms.  Solvent 

53.90 
29-05 
21  .30 

Separation 


Methyl  Alcohol 

and 

Ethyl  Ether 

Wt . 

%  ch3oh 

Gms 

•  c4h6os  per 

in 

Solvent 

100 

gms.  Solvent 

100. 

82.7 

00 

r- 

3- 

63.54 

54.76 

47.79 

23 .13 

>20 

19.02 

0.0  (C2h5 

0.84 

0.0 
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SOLUBILITY  OF  (dl)  MALIC  ACID  IN  MIXTURES  OF  ORGANIC  SOLVENTS  AT  20° 

(Con , ) 


Results  for  Solvent  Mixtures  of: 
Ethyl  Alcohol  and  Benzene 


Ethyl  Alcohol  and  Ethyl  Ether 


Wt.  %  C2H50H 

Gms.  C^H^O-  per 

Wt.  %  c2hsoh 

Gms .  C4H^O- 

in  Solvent 

1 00  gms  .  Solvent 

in  Solvent 

1 00  gms .  Sor 

100 . 

45  -53 

100. 

45  -53 

75.52 

31 .22 

74.46 

39-49 

44  .66 

15  -14 

45.8i 

26  .57 

21 .85 

5-29 

28.82 

17.89 

0.0  (C6H6) 

0.0 

0.0  <c2hs)2 

0  0 .84 

Acetone  and 

Benzene 

Acetone  and 

Ethyl  Ether 

Wt.  %  <ch3 )2C0 

Gms .  C4R^O-  per 

Wt.  %  (CH3 )2C0 

Gms .  Cj^H^O, 

in  Solvent 

1 00  gms  .  Solvent 

in  Solvent 

1 00  gms  .  So' 

69.94 

8.23 

100. 

17.75 

47  .49 

3  -21 

74-75 

11 .28 

46  .75 

2  .54 

53  -83 

7  .25 

19.28 

0.33 

22 .68 

2  .73 

0.0  (C6H6) 

0.0 

0.0  (C2Hs)2 

0  0.84 

vent 


[vent 


Methylal  and  Benzene 

Wt.Jfc  CH  (0CH3)2  Gms.  C  ILO-  per 
in  Solvent  100  gms  .  Solvent 


100. 

74.25 

49.76 

28.32 

0.0 


3.29 
1 .52 
0.59 
0.14 
0.0 


Methylal  and  Ethyl  Ether 

Wt.  %  CR  (OCH3)2  Gms.  C^O  per 
in  Solvent  100  gms  .  Solvent 


100.  3.29 

77-95  2.65 

55.65  2.03 

27.67  1.51 

0.0  (C2Hs)20  0.84 


Dioxane  and  Benzene 

Gms.  C^H^O,.  per 


Wt.  %  (CH2)  o2 
in  Solvent 


1 00  gms . 


Sol¬ 


vent 


Dioxane  and  Ethyl  Ether 

Gms .  C^HrOj  per 
1 00  gms  .  Solvent 


Wt  .  %  (CH2>  02 
in  Solvent 


100. 

80.95 

52  .89 

27.92 
0.0  (C6h6 : 


22 .70 
10.87 
2  .56 
0.38 
0.0 


100. 

76 .46 
50.0 
31  -73 

0.0  (C2Hs )20 


22 .70 
13 .14 

6 .44 
2.94 
0.84 


D I  GLYCOL  I C  ACID  0(CH,C00H)o 
The  distribution  coeff 


and  Watrr;  fUor  ronc^rlu^rof  "iglyCniC  iCld  betWee”  *ther 

layer  divided  by  447  milliniols  in  th^  mi}llm°ls  ^  llter  in  the  ether 
(Collander ,  1949)  S  in  the  water  layer  is  0.03  at  210 


c4h6o6  022 

TARTARIC  AC  10  HOOC ICHOH )2COOH 

SOLUBILITY  OF  TARTARIC  ACID  IN  WATER 

(Sanchez,  1940) 


Normality  of 

Gms.  per  100 

.  0 

Normality  of 

Gms .  per 

100 

t° 

sat.  sol. 

cc  sat.  sol. 

t° 

sat.  sol. 

cc  sat.  sol. 

5 

9-4974 

71 .2 

20 

9.9170 

74-4 

10 

9.6390 

72  .3 

25 

10.0394 

75.3 

15 

9.7718 

73  -3 

30 

10.1754 

76.4 

100 

and  10 

gms.  sat.  sol. 
1.9  gms.  at  25° 

of  Tartaric  Acid 
(Trimble,  1941). 

in 

Furfural  contain 

1  .2  gms . 

at 

The  distribution  coefficient  (c°5nc  of  Tartaric  Acid  between 

Ethyl  Ether  and  Water,  for  a  concentration  of  o.75  t0  3-3  millimols  per 
liter  of  the  ether  layer  is  0.0036  at  250  (Collander,  1949.  quoted  from 
Derner,  Markham,  and  Trimble,  1941 >• 


BUTYRON ITR I LE  CH3ICH2)2CN 

The  distribution  coefficient  for  Butyronitr ile  between  Ethyl  Ether  and 
Water,  for  concentrations  of  630  millimols  in  the  ether  layer  ivi  e  y 
65  millimols  per  liter  in  the  water  layer  is  10  at  21  (Collander,  1949) 


I -BUTENE,  2-BUTENE  CH3CH2CR:CH2 

SOLUBILITY  OF  WATER  IN  1 -BUTENE  AND  IN  2-BUTENE 

(Black,  Joris,  and  Taylor,  1948) 

The  determinations  mere  made  by  the  use  of  Tritium  Oxide  as  a  tracer 


Results  for  1-Butene 
Saturation 


Solubility 


t°  of 

Saturation 

6.0 
7  -5 
14.O 
20.0 
21  .5 


7.0 
7  -5 
14 .0 
20.8 
21  .0 


pressure , 
Atmospheres 

3-0 

2.9 

3-3 

3-0 

2.9 


,  Mols .  per  100  Gms .  fLO  per 

Time, hours  mols _  c^Hg  100  gms.  C„Hft 


■4n8 


3  -0 
3-5 
3-0 
4.0 
4 . 0 


0.0633 

0.0764 

0.0957 

0.1237 

0.1253 


Results  for  2-Butene 


2.8 

2.4 
2 .8 
2 .4 
2 .8 


3- 0 
3  -5 
3  -5 
5-5 

4- 5 


0.0867 

0.0876 

0.1123 

0.1416 

0.1343 


0.0203 
0.0245 
0 . 03  07 
0.0397 
0.0402 


0.0278 

O.O281 

O.O360 

0.0454 

0.0431 


the  d.,*.  -s**.*.* 

SS.SSnS'S*  are  given  by  Evans  and 

Youne,  ib42-  coexisting  gas  and  liquid  phases  in  the  i-Butene 

Xr^eli-”,  Sage^and  Lacey.  t„8 

The  Aniline  ^ ^  ' 

perature  with  Aniline  is  15 
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I SOB'JTYLENE  (Propene  2-Methyl)  CH2 :C (CH2 )CH3 

SOLUBILITY  OF  WATER  IN  ISOBUTYLENE 

(Black,  Jpris,  and  Taylor,  1948) 


The  determinations  were  made  by  the  use  of  Tritium  Oxide  as  a  tracer. 


Saturation  Solubility 


O 

O 

•*-> 

N - S 

Saturation 

pressure. 

Atmospheres 

Time,  hours 

Mols .  H20  per 

1 00  mols  .  C4Hg 

Gms .  H20  per 
100  gms .  C^Hg 

6.0 

4.0 

3-0 

0.0717 

0.0230 

7.0 

4  .4 

4 . 0 

0.0711 

0.0228 

7.0 

4  .2 

3-0 

0.0671 

0.0215 

14.0 

4.0 

3-5 

0.0998 

0.0320 

16.0 

4.0 

4.0 

0.1141 

0.0366 

21 .0 

4.4 

6 .0 

0.1209 

0.0388 

21 .0 

5.o 

6 .0 

0.1200 

0.0385 

Correct  ion  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds,  p.241 
first  table,  first  column.  The  designations  Heavy  Benzene  and  Light  Ben¬ 
zene  should  be  interchanged. 


2-BUTANONE  (Ethyl  Methyl  Ketone)  CH,C0CoHe 

3  25 

RECIPROCAL  SOLUBILITY  OF  2-BUTANONE  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  1940) 


t° 


Gms .  CH-jCO^Hj  per  100  gms. 


H20  Rich  Phase 


CH3C0C2H,_  Rich  phase 


20  27.33  (0.9620) 
25  25  .57  (0.9611  ) 
30  24.07  (0.9615) 

The  figures  in  parentheses  are  the 
atures . 


88.41  (0.8353) 

88.28  (0.8322) 

88.15  (0.8270) 

nsities  at  the  respective  temper- 


MUTUAL  SOLUBILITY  OF  ETHYL  METHYL  KETONE, 
TRICHLORO  ETHYLENE  AND  WATER  AT  250 

(Newman,  Hayworth,  and  Treybal,  1949) 


d25 

4 


Limiting  Solubility  Concentrations 


Gms.  per  100  gms.  Mixture 


d25  Gms.  per  100  gms.  Mixture 


CH3C0C2B5 

CHC1:CC12 

H 

^CH^COC2H 

1  -3747 

1 .2676 

1 -1739 

1 .0606 
0.9763 

0.8953 

6.84 

18.01 

29.13 

43  .81 
58.90 

75  .40 

93  .10 

81.82 

70.60 

55-56 

39.90 

21  .09 

0.8305, 

0.9620 

0.9665 

0.9715 

0.9870 

90.0 

24.4 

22.0 

15 .04 
8.08 
0.0 

CHC1  :CC1, 
* 

o.o 
o.o 
o  .16 
0.23 
0.40 

0.40 


c4h8o 
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MUTUAL  SOLUBILITY  OF  ETHYL  METHYL  KETONE, 
TRICHLORO  ETHYLENE  AND  WATER  AT  250 

( Con .  ) 

Conjugate  Layers  (Tie  Line  Data)  in  the  Ternary  Syster 


Water  Rich  Layer 
Gms .  per  100  gms .  Mixture 


Solvent  Rich  Layer 

Gms.  per  100  gms.  Mixture 


4 

CH3C0C2H5 

CHC1:CC12 

u  4 

CH3C0C2H5 

CHC1:CC1. 

O.9687 

20.71 

00 

f—i 

0 

O.8606 

81 .90 

13-10 

0.9760 

16.10 

0.22 

O.9126 

71 .65 

25.31 

O.9831 

11.03 

0.32 

0.9801 

58.10 

41 .68 

O.9863 

8.50 

O.36 

1 .0710 

43-70 

56.00 

O.9886 

6.75 

O.38 

1 .2330 

22 .10 

77.72 

d25 

4 


1  .2764 
1  .1535 
1 .0554 
0.9745 
0.9069 

0.8531 


MUTUAL  SOLUBILITY  OF  ETHYL  METHYL  KETONE, 

1.1.2-TRICHLORO  ETHANE  AND  WATER  AT  250 

(Newman,  Hayworth,  and  Treybal,  1949) 

Limiting  Solubility  Concentration 

Mixture  Gms.  per  100  gms.  Mixture 


Gms.  per  100  gms 


CH3C0C2Hs 

14.65 

29-97 

44.38 

58.38 
71 .80 
83  -30 


CH2C1CHC12 

84  .82 
69-20 
54.14 
39.05 
23.91 
9.30 


0.8305 

0.9620 

0.9704 

0.9774 

0.9872 

0.9441 


CH3C0C2H5 


90.0 
24  -4 
20.07 
15.11 
8.06 
2  .83 
0.0 


CH2C1CHC1, 

0.0 

0.0 

0.1 

0.14 

0.25 

0.37 

0.44 


Conjugate  Layers,  (Tie  Line  Data)  in  the  Ternary  System 

Solvent  Rich  Layer 


d25 

4 


0.9733 

0.9804 

0.9853 

0.9902 

0.9942 

0.9966 


Water  Rich  Layer 
Gms .  per  100  gms . 


Mixture 


ch3coc2h5 

18.15 
12 .78 
9.23 
6.00 
2.83 
1 .02 


CH„C1CHC1, 


2 


0.11 

0.16 

0.23 

0.30 

0.37 

0.41 


d25 

4 


0.8904 
0 .9720 
1 .0553 
1  .1425 

1 .2554 
1  .3626 


Gms.  per  100  gms.  Mixture 


ch3coc2h5 

75.00 
58.62 
44-38 
31  -20 
16.90 

5.58 


ch2cichci2 


19-92 

38.65 

54.14 
67.80 
82 .58 

94.42 
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MUTUAL  SOLUBILITY  OF  ETHYL  METHYL  KETO 

(Newman,  Hayworth,  and 

Limiting  Solubility 


Gms .  per  100  gms .  Mixture 


d# 

N 

4 

coc2H5 

C6HsC1 

1 .0405 

15  -23 

84 .46 

0.9903 

30.14 

69.36 

0.9446 

44.49 

54.38 

0.9043 

58.52 

39-34 

O.8681 

71  -95 

24  -28 

0.8406 

84 .08 

9 .28 

Coni ugate  Layers, 

(Tie  Line 

Water  Rich  Layer 


IE ,  CHLORO  BENZENE  AND  WATER  AT  250 

rreybal,  1949) 

Concentration 

Gms.  per  100  gms.  Mixture 


d25 

_ /N 

- V 

4 

CH3C0C2Hs 

c6H5ci 

0 . 83  05 

40.0 

0.0 

0 .9620 

24  -4 

0.0 

0.9688 

20.1 

0.07 

0.9764 

15.1 

0.06 

0.9853 

8.12 

0.14 

— 

0.0 

0 .40 

a)  in  the  Ternary  System 
Solvent  Rich  Layer 


0.9726 

Gms.  per  100  gms.  Mixture 

0.8590 

Gms.  per  100 

gms.  Mixture 

6h3coc2h5 

18.10 

C6Hscf 

0.05 

ch3coc2hs 

75.52 

C6«sC1' 

20.60 

0.9796 

13.10 

0.08 

0.9041 

58.58 

30.28 

0.9841 

9.90 

0.12 

0.9474 

48.68 

55.15 

0.9872 

7.65 

0.16 

0.9922 

29.65 

69.95 

0.9902 

5-S2 

0 .21 

1 .0324 

17.40 

82 .15 

0.9928 

3-64 

0.28 

1 .0649 

8.58 

91 .18 

JTUAL  SOLUBILITY  OF  ETHYL 

METHYL  KETONE,  BUTYL  CELLOSOLVE  AND 

WATER  AT  250 

(Newman, 

Limiting 

Hayworth,  and 

Solubility 

Treybal,  1949) 

Concentrations 

Gms.  per  100  gms.  Mixture 


CB3C0CaH5 


90.0 
74  -2 
7i  .0 
55-2 


o.o 
6.02 
7-33 
12  .4 


Gms.  per  100  gms.  Mixture 


ch3coc2hs 


c4h9och2ch2oh 


43.1 

38.35 
25.6 
24 .4 


11.1 
9.55 
1 .60 
0.0 


Conjugate  Layers,  (Tie  Line  Data)  in  the  Ternary  System 


Water  Rich 

Layer 

Ketone 

Rich 

Gms . 

- - 

per  loo^gms 

.  Mixture 

Gms . 

per  100  gms . 

CH3COC2H 

5  H20 

c4h9och2ch2oh 

^ - 

CH3COC2 

)R5 

h2° 

27  .8 
29.5 

23.7 
29.9 

25.7 

67.3 

66 .0 
59.2 

65  .1 

72.4 

4.0 

4- 5 

7  .1 

5- 0 

1  -9 

50.1 

56.1 
49.7 
56.5 
74  -4 

29.7 

31  -7 
38 .1 
31  -4 

18.8 

Layer 

Mixture 


c4h9och2ch2oh 

11 .2 
12  .2 
12  .2 
12 .1 
5.8 


The  authors  also  g 
phase  equilibria  and 


ive  data  for  the  binary  and  ternary  liquid-vapor 
also  densities  and  refractive  indices  of  this  system 
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RECIPROCAL  SOLUBILITY  OF  ETHYL  METHYL  KETONE, 
NORMAL  HEXANE  AND  WATER  AT  250 

(Treybal  and  Vondrak  ,  1949) 


See  note  under  Reciprocal  Solubility  of  Acetone,  n  Hexane  and  Water  p, 
606  . 

Limiting  Solubility  Concentrations 


daS 


Gms.perioo  gms.  Mixture 


ch3coc2h5 


h2o 


dSS 

4 


Gms.perioo  gms.  Mixture 


ch3coc2h5 


h2o 


0.6853 

10.20 

0.0 

0.8305 

90.00 

10.00 

0.7012 

25.07 

0.0 

0.9919 

3.98 

96.02 

0.7174 

39.68 

0.28 

O.9848 

8.02 

91 .98 

0.7303 

49.84 

0.44 

O.982O 

11.83 

88.17 

0.7439 

59.65 

0.86 

0.9766 

15 .88 

84.42 

0.7602 

68.53 

2 .03 

0.9703 

20.03 

79.97 

0.7857 

80.45 

4  .20 

O.9622 

23 .28 

76 .72 

0.8041 

86  .36 

6.31 

0.9620 

24 .40 

75.6o 

Tie  Line  Equilibrium 

1  Concentrations 

Lower 

Water  Rich 

Layer 

Upper  Ketone  Rich 

Layer 

Gms  .  per  100  gms  . 

Mixture 

Gms .  per 

100  gms . 

Mixture 

ch3coc2h5 

h2o' 

CH3;COC2H5 

R20" 

6 .20 

93  .80 

11  .00 

0.0 

10.71 

89-29 

28.32 

0.2 

12 .73 

87  -27 

41 .79 

O.4 

15  -oo 

85.09 

55.38 

0.9 

16.98 

83 .02 

69.51 

2.0 

RECIPROCAL  SOLUBILITY  OF  ETHYL  METHYL  KETONE, 
n  HEPTANE  AND  WATER  AT  2s0 

(Treybal  and  Vondrak,  1949) 

See  note  under  Reciprocal  Solubility  of  Acetone,  Normal  Hexane  and 
Water  p.  606  . 


Limiting  Solubility  Concentrations 


Gms.  per  100  gms.  Mixture 


d¥ 

/ - 

- — ^ 

CH3COC2H5 

H20 

0.6871 

10.05 

0.0 

0.7017 

24.96 

0.0 

0.7177 

39.88 

0.0 

0.7301 

50.19 

0.24 

0.7436 

60.05 

0.59 

0.7572 

68.25 

0.69 

0.7725 

75  -4i 

1 .28 

Gms.  per  100  gms.  Mixture 


ch3coc2h5 

H20' 

0.7869 

82 .17 

3  .68 

0.8069 

86.55 

7 .20 

0.8305 

90.00 

10.00 

0.9892 

5.82 

94.18 

0.9801 

12.51 

87.49 

0.9697 

19*67 

80.33 

0.9620 

24 .40 

75.60 
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RECIPROCAL  SOLUBILITY  OF  ETHYL  METHYL  KETONE, 

HEPTANE  AND  WATER  AT  25°  (Con.) 

Tie  Line  Equilibrium  Concentrations 

Lower  Water  Rich  Layer  Upper  Ketone  Rich  Layer 


Gros .  per  100  gms.  Mixture  Gms  .  per  100  gms.  Mixture 


[3  COC2H5 

h2o' 

CH3COC2Hs 

H2° 

7.81 

92 .19 

12 .09 

0.0 

11.94 

88.06 

27.79 

0.0 

14-92 

85.08 

40.73 

0.1 

18.01 

81 .99 

65 .10 

0.5 

19-37 

80.63 

74  -8i 

1  .0 

ETHER  bis  (2-CHL0R0ETHYL )  (Chlorex)  (C1CH2CH2)20 

CRITICAL  SOLUTION  TEMFERATURES  OF  CHLOREX  WITH  SEVERAL  HYDROCARBONS 

(Woodbury,  Smith,  and  Tetewsky,  1944) 


Critical  Solution 
Temperature 


System 


10.85° 
12.70° 
16.50° 
20.67° 
24- .  00° 
47-93° 


Chlorex  + 
"  + 

"  + 

"  + 

"  + 

+ 


n  pentane 
n  Hexane 
n  Heptane 
n  Octane 
n  Nonane 
n  Hexadecane 


FREEZING-FOINTS  OF  MIXTURES  OF  CHLOREX  AND  METHYL  ALCOHOL 

(Tschamler,  Richter,  and  Wettig,  1949) 


+  0 

Mol.  Fraction 

Mol.  Fraction 

t 

(C1CH2CH2)20 

t° 

icich2ch2  >2o 

-97.5 

0.0 

"53  .2 

0.675 

-61 .0 

0.121 

-52.9 

0.818 

-55.0 

0.298 

-51 .2 

0.922 

-53.7 

0.559 

O 

1 

1 .000 

FREEZING-POINTS  OF  MIXTURES  OF  CHLOREX  AND  n  PROPYL  ALCOHOL 

(Tschamler,  Richter,  and  Wettig,  1949) 


«.  0 

Mol.  Fraction 

t 

(C1CH2CR2  >2° 

-126.5 

0.0 

-  62.2 

0.060 

-  58.8 

0.078 

~  54-4 

0.096 

-  5i  .9 

0.145 

~  40.9 

0.203 

-  35.0 

0.298 

Solid  phase 

t° 

C3H7OH 

“33 

t! 

-32.9 

!! 

-34.6 

II 

-36.9 

Liquid  Layer 

-48.0 

»  II 

-47  .8 

"  II 

-46.9 

Mol.  Fraction 
(C1CH2CH2)20  Solid  fhase 

0.403  Liquid  Layer 

0.450  Crit.  Sol.  Temp 
0.648  Liquid  Layer 

0.732  "  " 

0.913  (C1CH  CH  )  0 

0.956  „ 

1.000  " 
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Freezing-point  data  are  also  given  for: 


Chlorex  +  Cyclohexane 

+  Methyl  Cyclohexane 
"  +  Normal  Octane 

"  +  Iso  Octane 

+  Pseudo  Cumene 


Tschamler,  1948 

II  II 

Tschamler,  Wettig,  and  Richter,  1949 

II  II  It  It 

Tschamler,  1948a 


BUTYRIC  ACID  CH3CH2CH2C00H 

DISTRIBUTION  OF  BUTYRIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 

The  determinations  were  made  by  titrating  the  aqueous  layer  before  and 
after  shaking  with  the  organic  solvent  at  about  26°  and  calculating  the 
concentration  of  the  latter  by  difference.  The  distribution  coefficient 
K  is  the  cone,  in  the  H20  layer  (approx.  0.16%)  divided  by  the  concen¬ 
tration  in  the  organic  solvent  layer. 


Results  for 

h2o 

K  in: 

H20 

h2o 

h2o 

h2o 

n  Butanol 

Ethyl  Acetate 

Ethyl  Ether 

Chloroform 

Skellysolve  B 

0.14-0.16 

0.18-0.19 

0.19-0.22 

1 .2-1 .7 

10  + 

ETHYLENE  GLYCOL  (pDioxane)  pCH2CH20CH29H2 

A  saturated  solution  of  Water  in  p  Dioxane  contains  0.207  mol.  frac¬ 
tion  H20  at  4.5°  (Copley,  Ginsberg,  Zellhoeffer,  and  Marvel,  1941 >• 

EQUILIBRIUM  IN  THE  SYSTEM  DIOXANE,  BENZALDEHYDE  AND  WATER  AT  250 

(Siggia  and  Hanna,  1949) 

See  note  under  the  system  Ethyl  Alcohol,  Vinyl  Ether  and  Water  p.6oo. 


Gms .  per 

100  gms . 

Mixture 

"c6h5cho 

c4h8o2 

h2o' 

41  .0 

54.0 

5  .02 

30.6 

64 .4 

5.0 

16.4 

71 .8 

11.7 

9.96 

84.7 

5-3 

4-99 

59-7 

35  *9 

The  compositions  of  the  vapor  and  liquid  phases  at  various  tempera 
tures  and  at  ol.i  atmosphere  pressure  for  the  systems. 


Ethylene  Glycol  +  Water 

n  "  +  Diethylene  Glycol 

Diethylene  Glycol  +  Water 

,i  "  +  Triethylene  Glycol 

n  »  +  Ethylene  Glycol  +  H20 

are  given  by  Skripach  and  Temkin,  1946 
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ETHYL  ACETATE  CH3C00C2H5 


SOLUBILITY  OF  ETHYL  ACETATE  IN  AQUEOUS  SOLUTIONS  OF 
3,5,5,  TRIMETHYL  HEXYL  SODIUM  SULFATE  AT  250 


f  R  r  11  n  p  r  . 


%conc.  of  Aqueous 

Gms .  CH^COOC^Hj 

,5 , Trimethyl  Hexyl 

dissolved  per  100 

Sodium  Sulfate 

gms.  Aqueous  Solvent 

1 .0 

8.0 

5.0 

10.0 

10.0 

18.0 

25  .0 

60.0 

SOLUBILITY  OF  ETHYL  ACETATE  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  and  Emerson,  1949) 


cc  Ethyl  Acetate  per  100  cc  Aqueous  Solvent  in 


Gms . 

Na  Sulfonate 
per  100  gms. 
Aqueous 

Na  Benzene 
Sulfonate 

Na  p  -Cymene 
Sulfonate 

Na  Toluene 
Sulfonate 

Na  Xylene 
Sulfonate 

z1* 

- - \ 

y 

at  60' 

Solvent 

at  25° 

at  6o° 

at  25° 

at  6o° 

at  25° 

at  6o° 

at  25° 

0.0 

8.80 

7.40 

8.80 

7.40 

8.80 

7  .40 

8.80 

7-40 

5  .0 

8.74 

7.86 

9.80 

8.39 

9.21 

7.88 

10.00 

8.03 

10.0 

8.86 

8.14 

14 .60 

13-10 

10.20 

8.88 

11 .30 

10.10 

20.0 

10.50 

9.56 

26 .60 

26 .40 

14.30 

13-30 

17.70 

16.60 

32. 

13  -6o 

13-10 

— 

— 

— 

— 

— 

— 

34-6 

— 

— 

64.80 

67 .40 

— 

— 

— 

— 

40. 

— 

— 

— 

— 

28.30 

27  -90 

42 .60 

43  -6o 

The  distribution  coefficient  of  Ethyl  Acetate  between  Ethyl  Ether  and 
Water,  for  concentrations  of  660  millimols  in  the  ether  layer  divided  by 
78  millimols  per  liter  in  the  water  layer  is  8.5  at  20°  (Collander ,  1 949 ) 


Results  for  densities,  viscosities,  refractive  indices,  boiling  points 
and  surface  tensions  for  the  ternary  system  Ethyl  Acetate  +  Butyl  Alco¬ 
hol  +  Toluene  are  given  by  Litkenhous,  Van  Arsdale,  and  Hutchinson , Jr .  , 
1940. 


ACETYL  METHYL  CARBINOL  (Acetoin)  CRjCHOHCOO^ 

Liquid-Vaoor  equilibrium  data  for  the  system  Acetyl  Methyl  Carbinol- 
Water  are  given  by  Blom  and  Efron,  1945. 

DIMETHYL  GLYOXIME  CH.C (' :N0H  )C (  :N0H  )CH, 

*  3 

100  gms .  sat.  solution  of  Dimethyl  Glyoxime  in  Furfural  contain  0  016 
gm.  at  25°.  (Trimble,  1941). 
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a  OXY  IS08UTYR 1C  ACID  (CH3 )2COHCOOH 

The  distribution  coefficient  lCconc  of  a  Oxy  Isobutyric  Acid 

between  Ethyl  Ether  and  Water,  for  a  concentration  of  15  to  180  milli- 
mcls  per  liter  of  the  ether  layer  is  0.22-0.26  at  25°.  (Collander,  1949, 
quoted  from  Derner,  Markham,  and  Trimble,  1941). 


METHYL  LACTATE  CH3CH0HC00CH3 

The  distribution  coefficient  (Cconc  Methyl  Lactate  between 
Ethyl  Ether  and  Water,  for  a  concentration  of  1400  millimols  per  liter 
in  the  water  layer  is  0.37  at  190.  (Collander,  1949)- 


Nr N, -DIMETHYL  ACETAMIDE  CH3C0N(CH3>2 

The  solubility  of  Water  in  N.N. -Dimethyl  Acetamide  at  4.5°  is  0.232 
mol.  fraction  H2C  in  the  saturated  solution.  (Copley,  Ginsberg,  Zell- 
hoeffer,  and  Marvel,  1941 >• 


n  BUTYRAMIDE  CH3CH2CH2CONH2 
The  distribution  coefficient 


of  n  Butyramide  between 


Ethyl  Ether  and  Water,  for  a  concentration  of  250-500  millimols  per -  li¬ 
ter of  the  water  layer  is  0.058  (Collander,  1949,  Quoted  from  Barlund, 

1929) • 


AMINO  BUTYRIC  ACIDS,  a  ,  0,  Y  normal  and  a  iso  C^fl^N 

SOLUBILITY  OF  AMINO  BUTYRIC  ACIDS  IN  WATER  AT  250 

(Mason,  1947) 


Amino  Butyric  Acid 
a  Amino  n  Butyric  Acid 

jg  II  II  »'  11 

y  ii  II  It  »t 

a  Amino  Isobutyric  Acid 


Formu la 

CH,CH,CH(NH2)C00H 
CHXHTNIL  )CH  COOH 
nh,ch?ch2ch2cooh 
id  )2cinr21cooh 


d25 

Os.  Amino  Butyric 

sat.  sol. 

Acid  per  100 gms.  1^0 

1 .0456 

21 .05 

— 

125-0 

— 

130.0 

1 .0312 

15  .28 

The  distribution  coefficient  of  a  Amino  n  Butyric  Acid  between  Ethyl 
Fther  and  Water,  for  concentrations  of  0.043  millimols  per  liter  of 
ether  layer  divided  by  16,0  mlHnols  per  liter  of  the  »ater  layer  .a 
0.0000026  at  210.  (Collander,  1949). 
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n  BUTANE  CH3<CH2)2CH3 

SOLUBILITY  OF  WATER  IN  BUTANE 

(Black,  Joris,  and  Taylor,  1948) 


The  determinations  were  made  by  the  use  of  Tritium  Oxide  as  a  tracer 

Saturation  Solubility 


t°  of 

/  ' 

Pressure, 

Mols .  H20  per 

Gms .  H20  per 

Saturation 

Atmospheres 

Time, Hours 

100  mol.  G4H10 

100  gms .  C4Hj 

5.0 

2.7 

4.0 

0.00775 

0.00240 

5  -5 

2.8 

2.5 

0.00985 

0.00305 

14.5 

3-1 

6.0 

0.01227 

0.00389 

15  -0 

3  .4 

3-8 

0.01453 

0.00459 

20.0 

6.4 

4.0 

0.02002 

0 .00620 

20.0 

3-4 

2.5 

0.02220 

0.00688 

21 .0 

3-4 

3  *5 

0.02430 

0.00753 

The  composition  of  the  coexisting  liquid  and  gas  phases  in  the  n  Bu- 
t'ane-Water  system  for  the  three  phase  region  at  temperatures  above  ioo°F 
and  at  pressures  from  52  to  637  lbs.  per  sq .  inch, are  given  by  Reamer, 
Olds,  Sage,  and  Lacey,  1944. 

Diagrams  and  complete  numerical  results  for  the  conjugate  liquid  phase 
compositions  in  the  ternary  system  n  Butane,  Furfural  and  Water  at  tem¬ 
peratures  from  ioo°  to  200°F.  and  pressures  from  about  50  to  186  lbs. 
per  sq .  inch  are  given  by  Griswold,  Klecka,  and  West,  1948. 

The  liquid-vapor  F-V-T-X  equilibrium  relations  in  the  system  n  Butane- 
n  Heptane  are  given  by  Kay,  1941. 

Phase  equilibrium  in  the  condensed  region  of  the  system  n  Butane-Decane 
are  given  by,  Reamer,  Sage,  and  Lacey,  1946. 

The  aniline  point  of  n  Butane  is  83.1°  and  the  critical  solution  tem¬ 
perature  with  aniline  is  84. 1%  (Ludeman,  1940). 


ISOBUTANE  (CH3)3CH 


SOLUBILITY  OF  WATER  IN  ISOBUTANE 

(Black,  Joris,  and  Taylor,  1948) 


The  determinations  were  made  by  the  use  of  Tritium  Oxide  as  a  tracer. 


t°  of 

Saturation 


Saturation 


Agere's  T1“' 


Solubility 


Mols.  H20  per  Gms .  H20  per 
loomols.  C4H10  ioogms.C4H10 


7-o  3.4 

18.0  3.9 

19.0  4.0 

21.8  4.0 

The  aniline  point  of  Isobutane 
1 09. 0°. I Ludeman,  1940). 


3-3 

0.00898 

0 . 00278 

4-3 

0 .02060 

0.00638 

3-5 

0.02220 

0.00688 

5-0 

0.02695 

0.00835 

is  107.5°  and  the  C.S.T.  with  andline  is 
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PIPERAZINE  flHCH2CHaNHCHagHa 

The  distribution  coefficient  of  Piperazine  between  Ethyl  Ether  and 
Water,  for  concentrations  of  0.41  milliinols  per  liter  in  the  ether  layer 
divided  by  798  millimols  per  liter  in  the  water  layer  is  0.00052  at  20° 
(Collander,  1949). 


BUTYL  ALCOHOLS  (n)  CH3 (CH2 >2CH20H ,  (secj  CH3CH2CH0HCH3 ,  (tertJ  ICH3 )3C0H 

SOLUBILITY  OF  n  BUTYL  ALCOHOL  (1 -BUTANOL)  IN  AQUEOUS  SOLUTIONS  OF 
3,5,5  TRIMETHYL  HEXYL  SODIUM  SULFATE  AT  250 

(Bruner,  1949) 


Wt.  %  Concentration  of  Aq . 
3,5.5  Trimethyl  Hexyl 
Sodium  Sulfate 


Gms .  n  CH3(CH2)2CH20H 
dissolved  per  100 
gms .  Solvent 


1  .0 
5.0 
10.0 


10. 

58. 

Soluble  in  all  proportions 


SOLUBILITY  OF  BUTYL  ALCOHOLS  IN  TRIETHYLENE  TETRAMINE 
AND  IN  HEXAMETHYLENE  DIAMINE,  EACH  SEPARATELY  AT  4-5° 

(Copley,  Ginsberg,  Zellboeffer,  and  Marvel,  1941) 


Alcohol 


Mol.  Fraction  C4HgOH  in  Saturated  Solution  in: 

^ - : — : — - 

Triethylene  Tetramine  Hexamethylene  Diamine 


n  Butyl,  CH3 (CH2 )2CH2OH  0.345 

sec.  Butyl,  CH3CH2CH0HCH3  0.360 

tert.  Butyl,  (CH^COH  0.376 


0.321 

0.385 

0.364 


DISTRIBUTION  OF  BUTYL  ALCOHOLS  BETWEEN  ETHYL  ETHER  AND  WATER  AT  20° 

(Collander,  1949) 


Millimols 

Alcohol  per  Liter 

Dist.  Coef.  K 
cone.  Ether  Laye 

^Ethyl  Ether 

Layer  Water  Layer 

cone.  H20  LayeT 

n  Butyl  CH3(CH2)CH2OH 

i860 

242 

7-7 

sec.  Butyl  CH3CH2CH0HCH3 

1743 

390 

4-5 

tert.  Butyl  (CH3 >3C0H 

1364 

634 

2  .2 

Isobutyl  (CH3 )2CHCH2OH 

1786 

259 

6.9 
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RECIPROCAL  SOLUBILITY  OF  n  BUTYL  ALCOHOL,  BUTYL  ETHER  AND  WATER  AT  is0 

(Lazzari,  1948) 


Mixtures  of  weighed  amounts  of  n  Butyl  Alcohol  and  Butyl  Ether  were 
titrated  with  Water  to  permanent  turbidity. 


Wt .  %  (CJiJjO 

Gms.  H20  to  Pro- 

Gms .  per 

loojjms • 

Sat.  Sol 

in  C,HqOH  + 

WA 

Mixture 

duce  Turbidity 
in  100  gms . 
Organic  Mixture 

d  of  Sat . 
Solution 

IC4V20 

c4h9oh 

h2o 

0.0 

23  .6 

0.8498 

— 

80.80 

19.20 

10.0 

17-9 

0.8383 

8.48 

76.34 

15.18 

20.0 

13.0 

0.8283 

17.69 

77-79 

11 .51 

30.0 

10.1 

0.8200 

27  .25 

63  -57 

9.17 

40.0 

7.8 

0.8118 

37.li 

55.65 

7.24 

50.0 

5-8 

0.8040 

47  .26 

47.26 

5  -48 

60.0 

4  .2 

0.7980 

S7.S8 

38.39 

4-03 

70.0 

2 .8 

0.7916 

68.09 

29 .18 

2 .73 

80.0 

1 .8 

0.785s 

78.58 

19.65 

1 .77 

90.0 

0.75 

0.7789 

89.33 

9.92 

0.74 

100.0 

— 

0.7732 

100.0 

— 

— 

RECIPROCAL  SOLUBILITY  OF  n  BUTYL  ALCOHOL,  TOLUENE  AND  WATER  AT  20° 

(Shanahan,  1948) 


Wt .  %  C^H-CH,  in 
C  H  OH  +  C6H^CH 
Mixtures 


Gms .  H^O  to  produce  Refractive  Index 
Turbidity  in  ioogms .  n^°  of  Saturated 
of  Organic  Mixture  Solution 


o.o 
26  .2 
51 .6 
76 .2 
100.0 


24 .8 
10.7 
4 .65 
1 .52 
<  0.1 


1  .3914 
1 .4179 
1 .4436 
1 .4688 
1 .4946 


These  results  yield  curves  which  may  be  used  for  estimating  the  com¬ 
position  of  unknown  mixtures  of  the  three  components 


The  Vapor-Liquid  equilibrium  in  the  system  n  Butyl  Alcohol  -  Acetalde- 
hyde-Dibutyl  Acetal  are  given  by  Connor,  Elving,  and  Steingiser,  1948. 
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2,  3-BUTANED IOL  (2,  3-Butylene  Glycol)  CH3CH(0H)CH(0H)CH3 

FREEZING-POINTS  OF  MIXTURES  OF  BUTANEDIOLS  AND  WATER 

(Knowlton,  Schielti,  and  MacMillon,  1946) 

The  original  results  are  presented  only  in  the  form  of  a  diagram  from 
which  the  following  approximate  values  were  read. 

Freezing  Points  of  Mixtures  of: 


Laevo  2,  3_Butanediol  +  H20  Meso  2,  3-Butaneaiol  +  H20 


t° 

Wt.%C4H1Q02 

Solid  Phase 

t° 

Wt .  %c4h10o 

Solid  Phase 

0 

0 

Ice 

0 

0 

Ice 

-3 

10 

II 

-3 

10 

Ice  +  Compound 

-13 

30 

II 

+10 

20 

Compound 

-35 

50 

II 

16 

40 

II 

-51 

60 

II 

15 

60 

II 

-67 

67 

Ice  +  C  H  0 

2 

80 

II 

-27 

80 

C»B10°2 

-12 

86 

Compound  +  C„H10' 

-4 

90 

H  n 

0 

90 

C4H10°2 

+  20 

1 00 

11 

36 

100 

II 

The  Compound  contains  about  45% 
meso  2,  3  Butanediol  and  55%  H20 

The  distribution  coefficient  of  2 ,  3  Butylene  Glycol  between  Ethyl 
Ether  and  Water,  in  terms  of  cone,  in  Ether  layer  divided  by  cone,  in 
water  layer  is  0.029  at  room  temperature.  (Collander,  1949,  quoted  from 
Wartiovaara,  1942). 


GLYCEROL  MONOMETHYL  ETHER  C4Hlo03 

The  distribution  coefficient  (^feTEW1)  of  Glycerol  Monomethyl  Ether 

between  Ethyl  Ether  and  Water,  for'a  concentration  of  1000  millimols  per 
liter  of  the  water  layer  is  0.019  at  room  temperature.  (Collander,  1949. 
quoted  from  Collander  and  Bstrlund,  1933^’ 

D I  ETHYLENE  GLYCOL  C4Hlo03 

The  distribution  coefficient  of  Diethylene  Glycol  between 

Ethyl  Ether  and  Water,  for  a  concentration  of  1000  millimols  per  liter  in 
the  water  layer  is  0.004  at  room  temperature.  (Collander,  i949> • 


i  ERYTHR ITOL  (CH20HCH0H)2 

The  distribution  coefficient  of  Erythritol  between  Ethyl 

Fther  and  Water,  for  a  concentration  of  2000  millimols  per  liter  of  the 
water  layer \l  0.00011  at  room  temperature.  (Collander,  1949,  quoted 
from  Collander  and  Barrlund,  1933  >• 


BUTAN  I,  3  AND  I,  ^  D I SULFOCHLOR IDE  C4Hg04Cl2S2 

Freezing-Point  data  for  mixtures  of  Butan  1  ,  3  and  1 ,  4  Disulf ochloride 
are  given  by  Asinger,  Ebender,  and  Btfch,  1942- 


D I ETHYLAM I NE  (C2H5>2Nfi 

RECIFE OCAL  SOLOBIL1TY  OF  DIETHYL  AMINE,  TOLUENE  AND  WATER  AT  24.," 

( Weba  and  Franke,  1949) 

„  .  Conjugate  Layer  (Tie  Line) 

Limiting  Solubility.  Concentrations  Concentrations 


Gms.  per  100  gms .  Mixture  Gms .  per  100  gms .  Mixture 


\o 

(C2H5,2NH 

C6H5CH3' 

h2o 

<C2Hs)2NH 

c6h5ch3 

1 .0 

15  -8 

83  .2 

45-i 

9.0 

45.9 

2 .5 

21 .5 

76 .0 

37  .2 

27 .5 

35.3 

5 .0 

28.0 

67.0 

30.5 

42 .0 

27.5 

10.0 

33  -9 

56.1 

30.5 

40.8 

28.7 

20.0 

38.0 

42 .0 

24-0 

53  -5 

22  .5 

30.0 

39-3 

30.7 

25  .0 

52.5 

22  .5 

40 . 0 

38.9 

21  .1 

19-7 

62 .0 

18.3 

50.0 

37-3 

12 .7 

12.6 

74-1 

13  -2 

60.0 

33-8 

6  .2 

5-7 

87  -4 

6.9 

70.0 

27  -4 

2.6 

1 .2 

97.1 

1  -7 

80.0 

19.1 

0.9 

90.0 

9-7 

0.3 

DISTRIBUTION  OF  DIETHYL  AMINE  BETWEEN  TOLUENE  AND  WATER 

IWehn  and 

Franke,  1949) 

Results  at 

: 

19. 

9° 

24 

•4° 

29. 9° 

Gm .  Mols . 

(C,H,),NH 

Gm .  Mols 

>  (C2H5)2NH 

Gm.  Mols 

.  (C0Hc)0NH 

per  liter 

per 

liter 

per 

li  ter 

✓'  ' 

H20  layer  C6 

HsCH3 layer 

H20  layer  C£H5CH3  layer 

I120  layer 

C^HgCHj laye 

0.270 

0.146 

0.055 

0.034 

0.187 

0.159 

0.550 

0.3.0 

0.210 

0.142 

0.484 

0 . 422 

0.745 

0.425 

0.325 

0 .228 

0.625 

0.556 

1 .048  . 

0.628 

0.564 

0.398 

0.900 

0.807 

0.806 

0.584 

The  distribution  coefficient  of  Diethyl  Amine  between  Ethyl  Ether  and 
Water,  for  concentrations  of  34.2  millimols  per  liter  in  the  ether  layer 
divided  by  64.6  millimols  per  liter  in  the  water  layer  is  0.53  at  180  . 
(Collander,  1949). 

The  solubility  of  Diethyl  Amine  at  4.50  in; 

Ethylene  Glycol  is  0.371  mol.  fraction  of  the  saturated  solution. 
Glvcerol  is  0.572  mol.  fraction  of  the  saturated  solution. 

(Copley,  Ginsberg,  Zellhoeffer,  and  Marvel,  1941). 


BUTYL  AMINES  (n)  CH, ICH, )_CH,NH. ,  (i,  tert)  (CH,  LCNH, , 

3  3  (sec)  CH3CH(NH2)CH2CH3 


SOLUBILITY  OF  BUTYL  AMINES  IN  ORGANIC  SOLVENTS  AT  4-5° 

(Copley,  Ginsberg,  Zellhoeffer,  and  Marvel,  1941) 


Amine 

Solvent  Saturated  Sol 

(n ) 

Butyl  Amine 

(n ) 

c4h9nh2 

Ethylene  Glycol 

0.400 

li) 

ii  n 

(i) 

II 

II  II 

0.381 

(s) 

ti  ti 

(s) 

II 

II  It 

0.397 

(n) 

Butyl  Amine 

In) 

c4h  nh2 

Diethylene  Glycol 

0.384 

II 

Ml  ^ 

Triethylene  Glycol 

o.uos 

11 

II 

Tetra  Ethylene  Glycol 

0.410 

II 

11 

Hexamethylene  Diamine 

0.144 

II 

11 

Triethylene  Tetramine 

0.145 

DIETHANOLAMINE  HN (CH2CH2OH >2 

The  distribution  coefficient  of  Diethanolamine  between  Ethyl  Ether  and 
Water,  for  concentrations  of  0.5  mi  Illinois  per  liter  in  the  ether  layer, 
divided  by  921  millimols  per  liter  in  the  water  layer, is  0.00054  at  room 
temperature.  (Collander,  1949). 


TETRAMETHYLENE  DIAMINE  (Putrescine)  NH2(CH2>4NH2 

The  distribution  coefficient  of  Tetramethylene  Diamine  between  Ethyl 
Ether  and  Water,  for  concentrations  of  0.595  millimols  per  liter  of  the 
ether  layer,  divided  by  468  millimols  per  liter  of  the  water  layer,  is 
0.0013  at  230.  (Collander,  1949>- 


HEXACHLORO  CYCLOPENTEN  KETONES  CSC160 

The  freezing-points  of  mixtures  of  the  two  isomeric  Hexachloro  Cyclo- 
penten  Ketones  are  given  by  Engelsma  and  Gerding,  1949- 

5-3R0M0,  2 -THIOPHENE  CARBOXYLIC  ACID  BrC4H2S-COOH 

Freezing-point  data  are  given  by  Mislow,  1948,  for 

S-Bromo,  2 -Thiophene  Carboxylic  Acid  +  Benzoic  Acid. 

5  ,,  ’  „  it  "  +  p  Toluic  Acid. 

"  ’+  5,- Methyl,  2-  Thiophene 
Carboxylic  Acid. 


FURFURAL  C4H30CH0 


RECIPROCAL  SOLUBILITY  OF  FURFURAL  AND  WATER 

(Griswold,  Klecka,  and  West,  1948) 


tu 

__A_ 


Gms.  H20  Per  100  gms 
C4H30CH0  Phase 


Gms.  C4H3OCHO  per  100 
gms .  fl20  Phase 


100 

37  -78 

6.4 

M  Q 

9.5 

10.9 

125 

51  .67 

7  -8 

12  .5 

150 

65.56 

9-7 

14-5 

175 

200 

79-44 

93.33 

1  -5  •  O 

15.2 

Critical  solution 

19-3 

temperature 

248.9 

120.50 

637 


C5H4°2 


SOLUBILITY  OF  FURFURAL  IN  AQUEOUS  SOLUTIONS  OF  SULFATES 

(Curtis  and  Hatt,  1948) 

The  temperature  of  miscibility  was  taken  as  the  point  at  which  all 
turbidity  disappeared  on  slowly  warming  mixtures  of  Furfural  with  vari¬ 
ous  amounts  of  aqueous  sulfate  solutions. 


Results  for: 

5 .016% 

Aqueous  Na2S04 

4.383% 

Aqueous  MgS04 

4 .836% 

Aqueous  A12S04 

5.0% 

Aqueous  ZnS04 

- s 

X - 

t° 

Wt.  % 

t° 

Wt.  % 

t° 

Wt.  % 

t° 

Wt,  % 

C4H30CH0 

C4H30CH0 

C4H30CH0 

c4h3(tho 

64 .6 

7.78 

73-8 

8.35 

83-3 

10.52 

1 04 .2 

14-37 

90.2 

9.87 

97*7 

11 .52 

92.3 

12  .42 

138.3 

22 . 00 

100.2 

11.00 

110.0 

14.65 

101 .4 

14.31 

165.0 

38.50 

112  .2 

13-56 

124.1 

18. 8; 

112.7 

17.61 

169.0 

45  .65 

124 .8 

16 .48 

134-3 

24 .26 

116.1 

19.30 

i6|7. 

71  .15 

135.1 

20.19 

139.7 

28.00 

125.3 

24  .20 

142.7 

24 .24 

143  -3 

30.70 

134.0 

31 .55 

146 .6 

26.54 

145.8 

31  -45 

136.9 

34-55 

151  -2 

29.24 

169.0 

31  -46 

139.4 

37-90 

154.6 

32.05 

170.0 

31  .$8 

143.3 

41  -40 

158.6 

35.41 

179.8 

34-4 

160.0 

44-0 

l60.8 

37.30 

171  *3 

35-2 

163  .1 

38.70 

172. 

37.8 

167  .4 

41 .06 

175- 

41  -3 

171  .2 

42 .20 

180. 

48.35 

173  .2 

42.76 

182 . 

59.6 

185.7 

44.60 

170 

70.7 

Results  are  also  given  for  Aqueous  1.168%  Na2S04  and  10.0%  Na2  S04 . 

The  authors  obtained  results  for  the  reciprocal  solubility  of  Furfural 
and  Water  which  agree  with  those  of  Evans  and  Aylesworth',  1926. 


Results  for  the  boiling-points  and  equilibrium,  liquid  and  vapor  com¬ 
positions  in  the  Furfural -Water  system,  at  pressures  between  4.55  Kg. 
per  cm  and  9.83  Kg.  per  cm,  are  given  by  Curtis  and  Hatt,  1948 


Results  for  the  liquid  -  va^or 
furyl  Alcohol  in  terms  of  mol. 
vapor  phases  at  25  mm  press ure> 


equilibrium  in  the  system  Furfural  -  Fur- 
fraction  of  CyH^OCHO  in  the  liquid  and 
are  given  by  Dunlop  and  Trimble,  1940. 


pyrazine  carboxylic  acid  c4r3n2cooh 

Freezing-point  data  are  given  by  Mislow,  1948  for: 

Fyrazine  Carboxylic  Acid  +  Benzoic  Acid 
„  "  "  +  Picoline 

„  ",  "  +  Nicotinic  Acid 

+  Iso-nicotinic  Acid 


C5H402  638 

2 WTH I OPHEHE  CARBOXYLIC  ACID  C^S’COOH 

Freezing-point  data  are  given  by  Mislow,  1948  for: 

2  -  Thiophene  Carboxylic  Acid  +  Benzoic  Acid 

"  "  "  +  2  -  Pyrrol  Carboxylic  Acid 

"  "  "  +  Furoic  Acid 

3  -  "  "  "  +  Benzoic  Acid 


FURAN  CARBOXYLIC  ACID  C^O-COOH 

The  distribution  coefficient  tc°onc  1  of  Furan  Carboxylic  Acid 

between  Ethyl  Ether  and  Water,  for  a  concentration  of  79  -  340  millimols 
per  liter  of  the  ether  layer  is  3.8  -  4-5  at  25°-  (Collander,  1949. 
quoted  from  Derner,  Markham,  and  Trimble,  1941). 


2— F UR 0 1 C  ACID  (Pyromucic  Acid)  C^O'COOH 

Freezing-point  data  are  given  by  Mislow,  1948  for: 

Furoic  Acid  +  Benzoic  Acid 

»  "  +  2 -Thiophene  Carboxylic  Acid 

»  "  +  2 -pyrrol  Carboxylic  Acid^ 


PYRIDINE  CSHSN 

EQUILIBRIUM  IN  THE  SYSTEM  PYRIDINE,  BENZENE  AND  WATER  AT  250 

(Siggia  and  Hanna,  1949) 


The  determinations  were  made  by  a  method  in  which  it  was  necessary  to 
determine  chemically  only  one  component.  Mixtures  of  the  two  6 

components  were  titrated  with  the  third  until  appearance  of  turbidity. 
The  percentage  of  each  component  was  calculated  and  the  corresponding 
points  plotted  on  a  triangular  diagram. 


Gms .  per  100  gms.  of  Mixture 


h20 

CSH$N 

c6h6 

5  .18 

59-8 

34-9 

5  .24 

81.7 

1 3  • 1 

12.28 

75-5 

12  .2 

15.06 

80.1 

4-93 

34-72 

60.5 

4-69 

The  distribution  coei 

is  t.z  a,  I  Collander, 

1949) . 

Freezing-point  data  tor  mixtures  of  Fyridine  with  ortho,  with  .eta  and 
witS  para  Phenyl  phenol  are  given  b,  Haslet  and  Norrcv ,  19W. 

Freezing-point  data  (or  Fixtures  of  Fyridine 
compounds :  Formamide,  H,-Fhenyl  Formami  ,  Mjj  Methyl  Diacetamide 

are^given  by'stephan*.  Van  dec  her, ,  and 

Sisler,  1948. 


pyridine  sulfate  c5h5n-h2so4 

Results  for  the  system  Pyridine,  Sulfuric  Acid  and  Water  at  20°  ,  show- 
inf  the  formation  of  the  compound  CgH  N’H2S04  are  given  by  Feakin,  1940, 
in  the  form  of  a  triangular  diagram  without  stating  the  terms  or  giv  g 
the  numerical  data  from  which  the  curve  was  drawn. 


PYRIDINE  OXALATE  C^N •  (COOH )2 


100  gms .  Abs . 
100  gms .  96% 


c2h5 


OH  dissolve  1.3  gm.  Pyridine  Oxalate  at 
"  2.38  gms.  " 

(Grigorowsky  and 


18  -  20°  C- 

II 

Kimen,  1945) 


PYRIDINE  PHTHALATE  C^N 'C6H4 (COOH )2 

100  gms.  Abs.  OXOH  dissolve  24.5  gms.  Pyridine  Phthalate  at  18-20° 
Ido  gms.  (C2H5)2CO  "  20.74" 

,  PYRROL  CARBOXYLIC  AC  I D  C^N  'COOH 

Freezing-point  data  are  given  by  Mislow,  1948  for: 

2,  -  Pyrrol  Carboxylic  Acid  +  Benzoic  Acid 
"  "  "  +  Furoic  Acid 


AMINO  PYRIDINE  NH2C5H4N 

The  distribution  coefficient  of  Amino  Pyridine  between  Ethyl  Ether  and 
Water,  for  concentrations 'of  26.2  millimols  per  liter  of  the  ether  layer 
divided  by  34.2  millimols  per  liter  of  the  water  layer  is  0.77  at  21°. 
(Collander,  1949). 


ITACONIC  ACID  HOOCC ( :CH2 )CH2COOH 

The  distribution  coefficient  (Cconc  f  8r  *  Itaconic  Acid  between 
Ethyl  Ether  and  Water,  for  concentrations  of  3.9  to  61.5  millimols  per 
liter  of  the  water  layer  is  0.29-0.33  at  25°.  (Collander,  1949,  quoted 
from  Chandler,  1908) 


C ITRACON 1C  ACID  CH3C(COOH ItCHCOOH 

The  distribution  coefficient  of  Citraconic  Acid  between  Ethyl  Ether 
ind  Water,  for  concentrations  of  28.9  millimols  per  liter  of  the  ether 
layer  divided  by  141  millimols  per  liter  of  the  water  layer  is  0.20  at 
19  •  (Collander,  1949). 


6i|0 


c5h8 

I SOPRENE  CR2:CHC(CH3):CH2 

SOLUBILITY  OF  ISOFRENE  IN  AQUEOUS  SOLUTIONS  OF  POTASSIUM  OLEATE  AT  20° 

(Turzhenko  and  Mintz,  1945) 


Wt .  %  K  Oleate  in 
Aqueous  Solvent 

0.25 

0.50 

0.75 

1 .0 
1 .5 
3-0 


(2) 

(3> 


cc  Isoprene  dissolved  per  100  cc  Aqueous  Solvent 

_ , - — . 


(1) 

(2) 

(3) 

_ 

0.45 

0.68 

0.50 

— 

0.63 

0.75 

0.75 

0.65 

— 

— 

— 

— 

0.9 

1 .7 

1  -33 

3  -5 

3  .22 

3  -0 

1  -55 

9-0 

10.1 

8.4 

5-5 

contained 

also  0.08  gm. 

equiv.  of 

Na2C03 

11 

"  0.16  " 

it  11 

II  J 

0.32 


LEVULINIC  ACID  CH3COCH2CH2COOH 

The  distribution  coefficient  of  Levulinic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  123  millimols  per  liter  in  the  ether  ayer 
divided  by  478  millimols  per  liter  in  the  water  layer  is  0.26  at  20  . 

(Collander,  1949) • 


GLUTARIC  ACID  (CH2 >3 (COOH »2 


SOLUBILITY  OF  GLUTARIC  ACID  IN  WATER 

(Attane  and  Donmani,  1949) 


3-4 

10.4 

14.0 

18.O 


Gms .  ICH2)3ICOOH)2 
per  1 00  gms .  H20 

46.7 
70.4 
83-0 
104 


t° 


23  .9 
28.3 
45  *8 


Gms.  (CH2 )3 (COOH )2 
per  100  gms .  H20 

130.0 

159-6 

297  • 


A  W  •  V 

(conc.  Ether )  of  Glutaric  Acid  between 
The  distribution  coefficient  l  conc .  Hitj 

Chandler,  1908). 

DISTRIBUTION  OF  GLUTARIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Martel  and  Richards,  1949) 

.  hv  titrating  ♦he  aqueous  layer  before  and 
The  determinations  were  made  bY  tgabout  26°  and  calculating  the 

after  shaking  with  the  organic solvent.  a^about^  ,  ; 

cone,  in  the  latter  by  differe  •  divided  by  the  conc.  in  the 

the  conc.  in  the  H20  layer  (approx.  0.16%)  divided  y 

organic  solvent  layer. 


Results  for  K  in: 


H20 


h2o 


h2o 


h2o 


h2o 


n  Butanol  EthyTAHetlt^  Ethyl  Ether 
0.59-0.62  1-5  4-2  -3-9 


Chloroform  Skellysalve  R 

10+  10+ 


641 


C5H903  1 


HYDROXY  PROLINE  C4H7N(0H)C00H 

100  cc  Acetic  Acid  dissolve  1.67  gm.  C^N  (OH  ICOOH  at  180 
100  cc  Butyric  Acid  dissolve  0.0075  gm-  C4H?N ( OH  ICOOH  at  180 

( Frzylecki ,  Kasprzyle-Czaykowska ,  1938) 


PROLINE  PHOSPHOTIJNGSTATE  (CsH902N IjHgPO^ •  12W03  *2 'sH20 

SOLUBILITY  OF  PROLINE  FHOS PHOT UNGST ATE  IN  AQUEOUS  SOLUTIONS  AT  220 

(Van  Slyke,  Hiller,  and  Dillon,  1942) 

The  determinations  were  made  both  by  precipitation  and  by  resolution 
of  the  Fhosphotungstate  in  the  aqueous  solvents.  Varying  ratios  of  ex¬ 
cess  Fhosphotungstate  Acid  (FTA)  and  of  Froline,  and  also  of  concentra¬ 
tions  of  Hydrochloric  Acid  were  used. 


Original  Solvent 


Additional  millimols 
per  liter 


Solubility  of 
C4H7N(0H)C00HPTA2.5H20 
in  millimols  per  liter 


Normality 

HC1 

Gms.  PTA  C4H7N(0H)C00H 
per  liter 

PTA 

By  Frecipi 
tation 

By 

Resolution 

1 .0 

50  87 

46 

36.6 

25.5 

1  .0 

50  174 

75 

41 .5 

25 .0 

1 .0 

50  348 

133 

48 .2 

25.3 

0.25 

50 

- 

- 

21 .1 

0.5 

50 

- 

— 

23  -3 

1 .0 

50 

- 

- 

25.3 

2.0 

50 

- 

20.8 

3  -0 

50 

— 

— 

16  .4 

Results 

for  the  effect  of  temperature 

on  the 

solubility 

of  Froline 

Fhosphotungstate  in  aqueous  0.25  normal  HC1,  determined  by  the  resolu¬ 
tion  method,  are  given  in  the  form  of  a  diagram  from  which  the  following 
approximate  values  were  read. 

to  Solubility  of  Froline • PTA  expressed 
as  Mgs.  Amino  Acid  N  per  liter 


0 

130 

10 

190 

20 

260 

25 

330 

30 

400 

40 

600 

CgHgOlj  642 

1  (+)  GLUTAMIC  ACID  C3 Hs ( NH2 )  (COOH  >2 

SOLUBILITY  OF  1  (+ )  GLUTAMIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
GLYCINE,  DIGLYCINE  AND  TRIGLYCINE  AT  250 

(Sexton  and  Dunn,  1947) 


Results  for  Aqueous  Solutions  of: 

Glycine  Diglycine  Triglycine 


Moles  per 

lOOO  gms.  H20 

Moles  per  1 000  gms  .  H20 

Moles  per  1000 

gms.  H2< 

Glycine 

(1) 

Diglycine 

(1) 

Triglycine 

(1) 

0.09566 

0.06184 

0.00 

0.05912 

0.0 

0.05912 

0.3072 

0.07131 

0.09681 

0.06472 

0.06773 

0.06986 

0.5134 

0.08137 

0.5217 

0.09973 

0.1336 

0.08125 

0 . 83  08 

0.09048 

1 .076 

0.1375 

0.2003 

0.08987 

1 .032 

0.09674 

1.586 

0.1675 

0.2827 

0.10025 

1  -594 

2 .180 

2 .821 

3  -475 

0.1135 

0.1307 

0.1475 

0.1617 

(1)  =  1  (+) 

Glutamic  Acid 

n  ALKYL  n  ALKOXY  PROPIONATES  CH3OCH2CH2COOCH3  etc. 

SOLUBILITY  OF  n  ALKYL  n  ALKOXY  PROPIONATES  IN  WATER  AT  APPROXIMATELY  250 


(Rebberg,  Dixon, 

and  Fisher,  1947) 

Compound 

Gms .  Compound 
dissolved  per 
100  cc  H20 

Compound 

Gms .  Compound 
dissolved  per 
100  cc  H20 

ch3och2ch2cooch3 

c2h5och2ch2cooch3 

c2h5och2ch2cooc2h5 

ch3och2ch2cooc3h7 

C3H30CH2CH2C00CH3 

75.0  (approx. 

11 .2 

5-5 

3-2 

3-4 

i  cr3och2ch2c4h9 
c4h9och2ce2ch3 
c3h7och2ch2c3h7 
ch3och2ch2c'5h11 
c5h11och2ch2c5h11 

0.98 

0.82 

0.36 

0.29 

0.08 

CYCLOPENTANE  fH2CH 

2ch2ch2<;h2 

Equilibrium  temperatures  in  the  system  Cyclopentane  and  2,  2  Dimethyl 
‘Butane  are  given  by  Fink,  Cines,  Frev,  and  Ashton,  1947- 

2-METHYL  BUTENE-2  CH3CH:C(CH3>2 

The  Critical  Solution  Temperature  of  2-Methyl  Butene-2  is  11.0  - 
(Ludeman, 1940,  quoted  from  Brame  and  Hunter,  1927)- 
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C5H 1 0° 


3,  METHYL  BUTAN0NE-2  CH3C0CH (CH3  )2 

RECIPROCAL  SOLUBILITY  OF  3,  METHYL  BUTANONE-2  AND  WATER 

(Giooings,  Plonk,  and  Carter,  1940) 

Gins .  CH3C0CH(CH3  )2  per  100  gms.-: 

^ ^ 
fl20  Rich  phase  Methyl  Butanone  Rich  phase 

6.53  (0.9908)  97-6i  (0.8328) 

6.08  (0.9901)  97-43  (0.8284) 

5.68  (0.9890)  97.24  (0.8238) 

PENTANONE-2  CH3C0(CH2 )2CH3 

RECIPROCAL  SOLUBILITY  OF  PENTANONE-2  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  1940) 

Gms.  CH  C0(CH  )  CH  per  100  gms. 

f  O  ^ 

H20  Rich  Phase  Pentanone-2  Rich  Phase 

20  5.95  (0.9903)  96.70  (0.8147) 

25  5-51  (0.9897)  96.52  (0.8103) 

30  5-18  (0.0887)  96.32  (0.8059) 

PENTANONE  -  3  C2HsC0C2Hs 

RECIPROCAL  SOLUBILITY  OF  PENTANONE -3  AND  WATER 


(Ginnlngs, 

Plonk,  and  Carter,  1940) 

Gms.  C-Hj-COC-He  per  100  gms: 
_ _ ^-5 _ 

t° 

H20  Rich  Phase 

Pentanone-3  Rich  phase 

20 

5  .08 

(0.9925  > 

98.55  (0.8195) 

25 

4 .81 

(0.9915 ) 

98.38  (0.8150) 

30 

4.50 

(0.9901 ) 

98.17  (0.8108) 

The  figures  in  parentheses  are  the  densities  at  the  respective  temperatures. 
ISOVALERIC  ACID  (CH3  )2CHCH2C00H 

The  distribution  coefficient  of  Isovaleric  Acid  between  Ethyl  Ether 
and  Water,  for  concentrations  of  108  to  1076  millimols  per  liter  of  the 
ether  layer  divided  by  6.2  to  54.6  millimols  per  liter  of  the  water  layer 
is  17-20  at  about  20°.  (Collander,  1949). 


t° 


20 

25 

30 


TRIMETHYL  ACETIC  ACID  (Pivalic  Acid)  (CH3  ^CCOOH 

Etlir  ?!r^Uti0"  coefficient  of  Trimethyl  Acetic  Acid  between  Ethyl 
Ether  and  Water  for  concentrations  of  362  millimols  per  liter  of  the 

^2  at  r,d-de  ^  “'3  n’lllin,ols  liter  of  ^e  water  layer  is 
32  at  17  .  (Collander,  1949). 


MONOACETIN  (Glycerol  Monoacetin)  CH_0HCH0HCHo00CCH 

T"e  distribution  coefficient  (CflfeJijjtet,  of*  Monoacet in  between  Ethyl 

water  laye/Sro.^  at^o^" (Colland^  5°°  n'illimols  ^  liter  in  the 

41  at  20  .  (Collander,  1949,  quoted  from  BKrlund,  1929) 


c5H  1 0°  5 
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ARAB  INOSE  C5Hlo05 

The  distribution  coefficient  (Cgffifc  of  Arabinose  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  about  1300  millimols  per  liter 
in  the  water  layer,, is  0.000038  at  180 .  (Collander ,  i949> • 


PIPERIDINE  (CH2)sNH 

The  distribution  coefficient  of  piperidine  between  Ethyl  Ether  and  Wa¬ 
ter,  for  concentrations  of  35.7  millimols  per  liter  in  the  ether  layer 
divided  by  62.6  millimols  per  liter  in  the  water  layer  is  o.57  at  180. 
(Collander,  1949). 


ISOVALERAMIDE  (CH3 )2CHCH2C0NH2 

The  distribution  coefficient  (Cconc'.~^^&I~)  of  Isovaleramide  between 

Ethyl  Ether  and  Water,  for  concentrations  of  250  to  500  millimols  per 
liter  in  the  water  layer  is  0.17  at  240  .  (Collander,  i949>  quoted  from 

Barlund,  1929) • 


(dl  )  NORVALINE  CgH^N 

THE  SOLUBILITY  OF  NORVALINE  IN  AQUEOUS  SOLUTIONS  OF  GLYCINE  AT  25 

(Sexton  and  Dunn,  1947) 


pH 

Mols.  per 

1000  gms.  H2i 

d25° 

s' 

Glycine 

Norvaline 

1 .0101 

1 . 0242 

1 .0357 

1  .0576 

1  .0701 

1 .0745 

6.96 

6.65 

6  .49 
6.35 
6.28 
6.28 

0.0 

0.5107 
1 .033 
1.878 
2.546 

2 .746 

0 .7204 
0.7178 
0.7081 
0.6946 
0.6489 
0.6133 

VALINE(CH3)2CHCH(NH2)COOH 


J00  cc  of  Butyric  Acid  •«« 


(przyleck 


methionine  ch2sch2ch2ch(nh2icooh 


100  cc  of  Acetic  Acid  dissolve  i  .75  C5HlO02NS  at  18 

(Przylecki  and  Kasprzyle-Czaykowska ,  1938 


DIETHYL  UREA  (uns)  (C2H5 )2NCONH2 

...  •  nt  (CflnsLuJJJlfil)  of  uns.  Diethyl  Urea  between 
The  distribution  coefficient  millimols  per  li- 

Ethyl  Ether  and  Water,  for  a Hollander,  1949,  quoted  from 
ter  in  the  water  layer  lft  0.019  at  21 

Barlund,  1929)* 


645 


c5H  1 2 


n  PENTANE  CH^CH^C^ 

SOLUBILITY  OF  WATER  IN  n  PENTANE  AT  1.0  ATMOS FHERE  PRESSURE 

(Black,  Joris,  and  Taylor,  1948) 

The  determinations  were  made  by  the  use  of  Tritium  Oxide  as  a  tracer. 

Solubi lity 


t°  of 


Saturation  'moIs.  H20  per 


5-5 

15.0 

24.8 


_ _  .  r_.  Gms.  H20  per 

100  mols .  C^H12  100  gms.  Cz+fi12 

0.0036 
0.0061 
0.0119 


0.0144 

0.0245 

0.0479 


The  Aniline  point  of  n  Pentane  is  70. 7°  (Ludeman,  1940,  quoted  from 
Evans,  1 937 ) • 


ISO  PENTANE  (Butane  2-Methyl)  (CH3 )2CHCH2CH3 

SOLUBILITY  OF  WATER  IN  ISO  FENTANE  AT  1.0  ATMOSPHERE  PRESSURE 

(Black,  Joris,  and  Taylor,  1948) 


Solubi lity 


of  Saturation 

Saturat i on 
Time, Hours 

Mols.  H20  Per 

1 00  mols  .  CjH-^ 

Gms .  H20  ner 
100  gms.  C5H12 

6.0 

3  -5 

0.01777 

0.00443 

6.0 

4.5 

0.01762 

0.00440 

15.3* 

- 

0.0263 

0.0066 

20.0 

4.0 

0.03613 

0.00902 

20.0 

8.0 

0.03764 

0.00940 

20.5 

4.0 

0.04020 

0.01001 

21 .3* 

0.0383 

0.0096 

21 .8* 

0.0390 

0.0097 

’Determinations  made  in  a  glass  apparatus. 


The  Critical  Solution  Temperature  of  Iso  Pentane  with  Aniline  is  77.8°. 
(Ludeman,  1940,  quoted  from  Evans,  1937). 


TETRATHIO  ORTHO  CARBONATE  of  METHYL  CISCH^ 

The  freezing-points  of  mixtures  of  C(SCH_L  and  Naphthalene  are  given 
by  Baker  and  Ferdok,  1943.  J  4 


GLYCEROL  a  MONOETHYL  ETHER  C2H5OCH2CHOHCH2OH 

TV  distribution  coefficient  ,  0f  Glycerol  «  Monoethyl 

mitlim^i tWee°  Cljl  Ether  and  Water’  fodooncentrations  of  500  to  1000 

liyer  is  °-“6  at  ,c“ua"^ 


c5h,2o3  046 

01  ETHYLENE  GLYCOL  MONOMETHYL  ETHER  CH3OCH2CH2OCH2CH2OH 

The  distribution  coefficient  of  Diethylene  Glycol  Monomethyl  Ether  be¬ 
tween  Ethyl  Ether  and  Water,  for  concentrations  of  33.9  millimols  per 
liter  in  the  ether  layer  divided  by  915  millimols  per  liter  in  the  water 
layer  is  0.037  at  20° .  (Collander,  1949). 


PENTAERYTHR ITOL  C(CH20H)4 

The  distribution  coefficient  t^conc  *  °*  Fentaerythritol  between 

Ethyl  Ether  and  Water,  for  a  concentration  of  about  370  millimols  per 
liter  in  the  water  layer  is  0.0003  at  180.  (Collander,  1949)- 


PENTAMETHYLENE  DIAMINE  (Cadaverine)  H2N(CH2>5NH2 

The  distribution  coefficient  of  Fentamethy lene  Diamine  between  Ethyl 
Ether  and  Water,  for  concentrations  of  0.21  millimols  liter  in  the  water 
layer  divided  by  84.1  millimols  per  liter  in  the  ether  layer  is  0.0025 
at  180.  (Collander,  1949)* 


HEXACHL0R0  BENZENE  C6C16 


SOLUBILITY  OF  HEXACHLORO  BENZENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 

Mol.  Fraction  C^CL^ 
t°  in  Saturated  Solution 


-8.77 
19.29 
29-93 
41 .88 


0.0077 
0 . 01 02 
0.0147 

0.0209 


PENTACHLORO  BENZENE  C6HC15 


SOLUBILITY  OF  FENTACHLORO  BENZENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 

Mol.  Fraction  C6HC1S 
t°  in  Saturated  Solution 


-8.77 

19-29 

29-93 
41 .88 


0 . 02  7  7 
0.0382 
0.0583 
0.0814 


PICRYL  CHLORIDE  (N02>3C6H2C1 

•  t  mi vt ures  of  Ficryl  Chloride  and  Trinitro  Toluene 
Freezing-points  of  mixtures  oi  m-i y 

are  given  by  Kofler  and  Branstatter,  1943- 


6^7 


C6H.3°7 


PICRIC  ACID  (2,  4, 

equilibrium 


6  Trinitro  Phenol)  2,  6,  C^H20H(N02)3 

IN  THE  SYSTEM  2,4,6  TRINITRO  PHENOL  -  WATER 

(Efremov,  1940) 


t 0 

Gms .  2,4,6 
C6H20H(N02)3 

Solid  phase 

t° 

Gms .  2,4.6 
C6H2(0H)(N02 

*3  Liquid 

phase 

t 

per  100  gms. 

per  100  gms 

sat.  sol. 

sat.  sol. 

7  •  i 

1 .01 

Ice 

108.6 

8.43 

Water 

rich 

II 

33  *3 

1 .74 

II 

117.9 

9.38 

II 

II 

62 .9 

3  -31 

II 

126 .5 

10.20 

It 

II 

83  .9 

4 .82 

II 

146.3 

13,08 

II 

II 

104.8 

tr.pt .8.2 

Ice  +  liquid 

152 .4 

14.11 

It 

1 04 . 8 

"  95-8  liq 

uid  +  Picric  Acid  165.3 

16.00 

111.8 

97-23 

picric  Acid 

160 .4 

93-95 

picric  Ac 

id  ric 

II  II 

117-8 

98.8 

11  ii 

158.7 

94  ,25 

II  II 

122  .4 

100.0 

11  11 

132.9 

95,29 

The  Critical  Solution  temperature  of  the  liquid  phase  was  not  reached. 


Freezing-point  data  are  given  for  mixtures  of: 


Picric  Acid 

II  II 

II  II 


II  M 

II  II 

II  II 

II  II 

II  II 

II  II 

II  II 

II  II 

II  II 

II  II 


+  Trinitro  Toluene  (Campbell  and  Prichard,  1947) 

+  Dinitro  phenol  " 

+  Dinitro  phenol  +  Ficramide  (Campbell,  Prichard, 

Campbell,  and  Boyd,  1947). 

+  ot  Picoline  (Fushin  and  Kozuhar,  1947) 

+  Quintal  ine  "  "  "  " 

+  a,a,Lutidine  "  "  "  " 

+  Acetamide  "  "  "  " 

+  Ethyl  Urethane  "  "  "  " 

+  Cinnamic  Acid  "  "  "  " 

+  a  Nitro  Naphthalene  "  "  "  " 

+  p  Nitro  Toluene  "  "  "  " 

+  Tetranitro  Pentaerythr ite  "  "  " 

+  Benzophenone  "  "  "  " 


TRINITRO  RESORCINOL  (Styohnic  Acid)  2,  4,  6  C^H ( OH ) _(N0,  )0 

O  2  3  3 

FREEZING-POINTS  IN  THE  SYSTEM  STY  PH  NIC  ACID  -  WATER 

(Efremov,  1940) 


Gms .  2 ,4 ,6 

Gms.  2,4,6 

t° 

C6fl(0H)2(N02)3 
per  1 00  gms  . 

Solid  phase 

t° 

C6H(0H)2(N02)3 
Per  100  gms . 

Solid  Phase 

sat.  sol. 

sat.  sol. 

6.1 

0.59 

Ice 

85.0 

2  .40 

Ice 

35-7 

56.9 

0.74 

1  .02 

It 

II 

100.1 
115  ,2 

3,94 

5.85 

II 

II 

71 ,2 

1 .52 

II 

123  .2 

7 .02 

11 

DIBROMO  BENZENE  Cg^Br,, 

Freezing-points  of  the  binary  and  ternary  mixtures  of  Dibromo  Benzene, 
Aniline  and  phenol  are  given  by  Chichokin  and  Muskina,  1938. 

Freezing-points  of  the  binary  and  ternary  mixtures  of  p  Dibromo  Ben¬ 
zene,  p  Dichloro  Benzene  and  p  Chlorobromo  Benzene  are  given  by  Campbell 
and  Prodan,  1948. 

Correction  to  Vol.  2,  3rd.  Ed .  Solubilities  of  Organic  Compounds  p.  341 
The  paragraph  beginning,  The  Critical  Solution  Temperature  should  be 
changed  to  the  Demixing  Temperature.  This  applies  also  to  the  last  sen¬ 
tence  on  page  342  and  to  a  statement  near  the  middle  of  page  346. 


BROMO  I 0D0  BENZENE  C6H4BrI 

Freezing-points  of  mixtures  of  Bromo  Iodo  Benzene  and  d  Diiodo  Benzene 
are  given  by  Brandstatter ,  1943a. 


01)  I  NONE  0:C6H4:0 

The  distribution  coefficient  of  Quinone  between  Ethyl  Ether  and  Water, 
for  concentrations  of  8.93  to  27.1  millimols  per  liter  of  the  ether  layer 
divided  by  2.92  to  8.41  millimols  per  liter  of  the  water  layer  is  0.32 
at  190.  (Collander,  1949,  quoted  from  Landoldt  and  B'drnstein). 


DINITRO  BENZENE  C6H4(N02)2 

Freezing-point  data  are  given  for  mixtures  of: 

Dinitro  Benzene  +  Naphthylamine  (Kofler,  1942) 

"  "  +  Hexogen  (Kofler,  1949) 

»  »  +  Neno  (Campbell  and  Kushnarov,  1947) 


DINITRO  PHENOL  2,  N  C6H3 (OH ) ( N02 )2 


EQUILIBRIUM  IN  THE  SYSTEM  DINITRO  PHENOL  -  WATER 

(Efremoy,  1940) 


Gms .  2,4 
C6H30H(N02)2 
per  100  gms . 
sat.  sol. 


54.5 

0.137 

75.8 

0.301 

87.4 

0.587 

96  .2 

1 .22 

105 .5tr 

.pt .2  .4 

105.5 

"  97.0 

107  .6 

98.1 

ill  .4 

100.0 

The  critical  s 

Solid  phase 


Ice 

II 

II 

II 


Ice  +  liquid 
liquid  +2,4  C6H30H 
(NO. 


2,4  C6H  0H(N02 )2 

v  J  »i 


2  2 


Gms.  2,4 
C6H30H(N02>2 
per  ioo  gms . 
sat.  sol. 


122.2  2.62 

139.3  3-92 

157.3  6.02 

169.3  8.03 

174.6  94 . 02 

158.2  95-10 

138.0  96.0 

111.8  96.54. 


Liquid  phase 


H20  rich 


2,4  C6H?0H(N02)2rich 

^  11 


rreez  1  ng-pui  11 —  — 

given  by  Campbell  and  Pritchard,  1947 


C6M6 
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OINITRO  RESORCINOL,  2,  4  and  4,  6  C6H2lOH  )2(N02  I. 


EQUILIBRIUM  IN  THE  SYSTEM  2,  4  DINITRO  RESORCINOL  -  WATER 

(Efremov,  1940) 


Gtns  .2,4 

C6R2l0H)2(N02)2 

per  100  gms • 
sat.  sol. 


57-7 

69-5 

90.0 

95-1 

95.1 

100.3 

107.7 

122.7 
142 .0 


tr.pt 


0.63 
1  .51 
5.0 
.  8.7 
71 .8 


Solid 

phase 


Ice 


Ice  +  Liquid 
Liquid  +2,4 


8a  .63  a.^v’ofy^al164- 
89.18 

II 

94-97 
100.0 


.(NO. 


Gms .2,4 

t0  C6H2(0H)2(N02)2 
per  1 00  gms . 
sat.  sol. 


111.7  1 0 . 05 

140.5  14-38 

160.8  20.02 

166.6  30.10 

167.0  C .S .T.37 • 7 
1  50.0 

151 .5  60 .18 

130.3  65.11 

102.9  70.08 


Liquid 

phase 


H20  rich 


Crit.  Solution 

2 , 4  C£H2  (OH  )2  (N02  )2 
"  rich 


FREEZING-POINTS  IN  THE  SYSTEM  4,  6.  DINITRO  RESORCINOL  -  WATER 


(Efremov 

,  1940) 

Gms..  4 ,  6 

Gms  .4,6 

f  0 

CfiH_(0H)„(N02)2 

Solid 

t° 

C6H2(0H)2(N02)2 

Solid 

I 

per  1 00  gms . 

Phase 

per  100  gms . 

Fhase 

sat .  sol. 

sat.  sol. 

77.0 

0.04 

Ice 

133  -8 

0.71 

Ice 

90.5 

0.08 

M 

137.0 

1  .01 

116.6 

0.32 

11 

143  -8 

1 .41 

126 .1 

0.52 

I! 

148.6 

1  .82 

II 

CHLORO 

BENZENE  C6H5C1 

RECIPROCAL  SOLUBILITY  OF  CHLORO  BENZENE  AND  FERFLUORO  - 
METHYL  CYCLOHEXANE  IC^jCF^ 

(Hildebrand  and  Cochran,  1949) 


The  sealed  tube  method  was  used  and  the  consolute  temperatures  observed 
during  slow  cooling  of  the  mixtures. 


t° 

Volume  Fraction 
of  C6H11CF3* 

Mol.  Fraction 
of  C6H5C1 

t° 

Volume  Fraction 
of  C6HllCF3* 

Mol.  Fraction 
of  C6H5C1 

86.9 

0.909 

0.950 

123  .5 

0.400 

0.561 

110.4 

0.833 

0.905 

108.1 

0.231 

0.365 

126.8 

0.600 

0.742 

92 .9 

0.167 

0.277 

126.7 

0.500 

0.657 

65.7 

0.091 

0.161 

‘Measured  at  25° 


Diagrams  and  numerical  results  for  the  liquid-vapor  equilibrium  in  the 
system  Chloro  Benzene  -Aniline,  using  a  modified  equilibrium  still,  are 
given  by  Coulter,  Lindsay,  and  Baker,  1941. 


CgHgO  650 

o  CHLORO  PHENOL  o  C6H40HC1 

Freezing-point  data  for  mixtures  of  o  Chloro  Phenol  and  each  of  the 
three  isomeric  Ficolines  are  given  by  Lemmerman,  Davidson,  and  Van  der 
Werf ,  1946. 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds, 
p.  355,  last  sentence, change  Critical  solution  temperature  to  demixing 
temperature.  On  page  356, eliminate  the  sentence  The  critical  solution 
temperature  of  mixtures  of  Pi  Chloro  Phenol  and  Naphthalene  is  58.2°. 
(Lecat,  1928). 


NITRO  BENZENE  C6H5N02 

SOLUBILITY  OF  NITRO  BENZENE  IN  ORDINARY  WATER  AND  IN  DEUTERIUM  WATER 

(Vermillion,  Verbel,  Saylor,  and  Gross,  1941) 

In  Ordinary  Water  In  Deuterium  Water 

t<5  Gms  .  C6H^N0  per^Mol.  Cg^NO^  '  Gins .  C6H5N02  per^ Mol.  C^NCC 
looogms.  P2 0  permoi.  B20  looogms.  D20  per  mol.  D20 

o  i.66  0.000243 

6  1.70  0.000249  1-43  0.000233 


30  2.0b  0.000302 
50  2.64  0.000387 
60  3.12  0.000457 


RECIPROCAL  SOLUBILITY  OF  NITRO 


(Smith, 

Poeck i ng 

Limiting  Solub 

Gms .  per 

1 00 ^gms . 

Mixture 

^ - 

c6h5nh2 

C6H5N02 

h2o 

1 .0179 

94.95 

0.0 

5.05 

1 .0244 

91  -45 

4-72 

3  .83 

1 .0322 

86.55 

10.33 

3  .12 

1 .0468 

77-70 

19.90 

2  .40 

1 .0785 

58.85 

39-59 

1  .56 

1 .1129 

39.80 

59.29 

0.91 

1 .153 

19.90 

79.60 

0.50 

1 .1730 

10.00 

89.61 

0.39 

Distributi 


Original  Mixture 


Gms . 

.  per 

100  gms . 

Mixture 

Gms 

"c6hc 

,nh2 

c6h5no2 

h20  ' 

'c6h. 

41  . 

.40 

8.59 

50.01 

80 

33  • 

•  39 

16.88 

49.73 

65 

24 

.86 

25.85 

49  .29 

47 

16 

•  74 

33-50 

49.76 

32 

11 

•  95 

38.04 

50.01 

22 

8 

•  34 

42 .11 

49-55 

15 

5 

•  45 

44.56 

49-99 

10 

2.13  0.000347 

BENZENE,  ANILINE  AND  WATER  AT  250 

and  Barber,  1949) 


lity  Compositions 


Gms .  per 

loojjms . 

Mixture 

a-,? 

X- - 

4 

C6H5NH2 

c6r5no2 

h2o 

1 .1841 

5.09 

94 .60 

0.34 

1 .187 

4.88 

94  -70 

0.33 

1 .1982 

0.00 

99-74 

0.26 

Water 

Layer 

3.62 

0.00 

96.38 

— 

0.00 

0.20 

99.80 

Data  at  250 


00  gms . 

Mixture 

per  100  gms 
H20  Layer 

C6H5N02 

d¥  ' 

2.57 

1 .0425 

3.06 

1  .72 

1 .0679 

2.55 

1.11 

1 .0990 

1 .92 

o.77 

1  .1277 

1 .40 

0.56 

1  .1468 

1 .05 

0.48 

1 .1614 

0.80 

0.37 

1  .1741 

0.53 
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S.  t. 

(Woodbury,  Smith,  and  Tetewsky,  1944) 

System 

25 .15 

c6H  no2  + 

n  pentane 

20.60 

"  + 

n  Hexane 

25.61 

"  + 

2  -  Methyl  pentane 

33  -SO 

"  + 

2,2  -  Dimethyl  Butane 

19.48 

"  + 

n  Heptane 

23  .08 

"  + 

2, 2,  3  -Trimethyl  Butane 

20.68 

"  + 

n  Octane 

30.38 

"  + 

2,2,4,  Trimethyl  pentane 

21  .78 

"  + 

n  Nonane 

38.52 

"  + 

n  Hexadecane  (Cetane ) 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds 
p.  358  2nd.  paragraph.  Change  The  critical  solution  temperature  to  The 
demixing  temperature. 


Freezing-points  are  given  by  Chichokin  and  Muskina,  1938,  for  mixtures 
of: 


Nitro  Benzene  +  Acetanilide 

"  "  +  "  +  Urethane 

+  Allyl  thio  Urea  +  Urethane 
"  "  +  "  "  "  +  Allyl  isothio  cyanate 


NICOTINIC  ACID  C^NCOOH 

SOLUBILITY  OF  NICOTINIC  ACID  IN  WATER  AND  IN  AQUEOUS  SOLUTIONS 
OF  p  AMINO  BENZENE  SULFONAMIDE  (Sulfanilamide) 

(Carolina,  1948) 


Gms.  C^H  NCOOH  per  100  gms .  Saturated  Solution  in 
Aqueous  Solutions  of  H2NC6H  S02NH  of: 


o  Wt.  %  0.50  Wt.  %  1.0  Wt.  %  2.0  Wt .  %  3.P  Wt .  %  4.0  Wt 


3-2.98  35.21  35.88  36.15 

44.96  45.15  45.35  46.22 


36.92 
46  .72 


37-i8 

47.34 


N°t®  "  authors  designation  "g  o/oo"of  Nicotinic 
probably  should  be  interpreted  as  gms.  per  1000  gms. 
instead  of  gms.  per  100  gms.  saturated  solution. 


Acid  dissolved , 
saturated  solution 


SOLUBILITY  OF  NICOTINIC  ACID  IN  WATER  AND  IN  ORGANIC  SOLVENTS 

(Hertelendi,  1 9  4  S ) 


t° 


Gms.  C5R4NC00H  per  100  cc  Saturated  Solution  in: 


r2o 

ch3oh 

c2h5oh 

ch3cooc2hs 

(CH3 )2C0 

CflCI:CCl2 

0 

- 

0.63 

0.64 

- 

- 

- 

1 

1 .51 

- 

— 

“ 

20 

1 .80 

1 .00 

0.96 

— 

0.02 

23 

- 

- 

- 

0.60 

0.39 

42 

3-30 

- 

— 

” 

45 

- 

2.00 

2 .01 

“ 

58 

- 

- 

- 

0.98 

1 .02 

“ 

60 

4 .82 

- 

- 

“ 

62 

70 

_ 

3  -45 

3  -40 

- 

- 

0.06 

80 

7.41 

- 

— 

88 

9-15 

— 

~ 

Freezing-point 

data  are 

given  by  Bailey,  Bright, 

and  Jasper 

,  1945,  for 

Nicotinic  Acid  +  Benzoic  Acid 
Nicotineamide  +  Ascorbic  Acid 


Freezing-point  data  are  given  by  Mislow,  1948  for 


Nicotinic  Acid 

n  H 

11  11 

n  ii 

11  » 

Iso  Nicotinic 
11 .  ii 

11  " 


+  Benzoic  Acid 
+  picolinic  Acid 
+  pyrazine  Carboxylic  Acid 
+  5  - Thiazo  Carboxylic  Acid 
+  Iso  Nicotinic  Acid 
Acid  +  Picolinic  Acid 
"  +  Pyrazfi ne  Carboxylic  Acid 

"  +  Benzoic  Acid 


PICOLINIC  ACID  C5U4NC00H 

Freezing-point  data  are  given  by  Mislow,  1948  for: 


Picolinic 

II 

II 


Acid  +  Benzoic  Acid 
"  +  pyrazine  Carboxylic  Acid 

11  +  Isonicotinic  Acid 


IITRO  PHENOLS  0,  m  and  £  C6H40HN02 


Results  -r  t^soluSUity  01  o  5  aus  E  ^-Benols^u  Water  ^ 

* E,re”ov’ m0- 

....  ,rnnr. .  Ether.'  0f  0,  m  and  p  Nitro  phenol 
The  distribution  coefficient  '^^J^ueous-0.S01  n  H2SO  ,  for  a 
each  separately,  between  Ethyl  Et  J  la  was  found  h  be  150 

concentration  of  100  millimois  in  th  h  rt  at  20°  .(Col Lander,  1949 ) 

for  the  0,  160  for  the  m  and  110  for  L 

<?nl nhi lit ies  of  Organic  Compounds  p.  367, 
fiSflft^  lllfelte  critical  solution  temperature  to  The  demixing 

temperature  of  etc . 
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Freezing-point  data  are  given  for: 

o  Nitro  phenol  +  Ketocineole  (2-Oxycineole  )  (Brambella,  1942) 

2  Nitro  Phenol  +  Naphthalene  (Campbell  and  Campbell,  1941) 

0  Nitro  Phenol  +  Cellobiose  a} Octacetate  (Marsden,  Bambridge,  and 
*  Morris ,  1943  > 


NITRO  RESORCINOLS  2-  and  4-  C6H3(0H>2N02 

EQUILIBRIUM  IN  THE  SYSTEM  2  -NITRO  RESORCINOL  -  WATER 

(Bfremoy,  1940) 


Gms .  2- 

Gms .  2- 

t° 

C, 

6H  (0H)2N02 

Solid  Phase 

t° 

CbiyoH^ 

Liquid  phase 

per  100  gms . 

per  100  gms . 

sat .  sol. 

sat.  sol. 

28.4 

0.131 

Ice 

82 .9 

1  .91 

H20  rich 

54.9 

0.567 

II 

92.3 

2  .43 

It 

67  .2 

0.983 

II 

108.6 

3  -32 

II 

78.9 

(tr 

•  1.83 

Ice  +  liquid 

118.6 

4.02 

It 

78.9 

Pt 

• >96.9 

Liquid  +  2- 

132 .7 

5-09 

II 

C6H3(0H)2N02 

128 .4 

95-11 

2-C6H  (OH )2N02  r 

8l  .1 
83  -4 

97.52 

98.63 

2-C6H3(0H)2N02 

115-9 

100.0 

95-50 

96 .2 

II 

It 

84.8 

100.0 

II 

The  critical  solution  temperature  of  the  liquid  phase  was  not  reached. 


EQUILIBRIUM  IN  THE  SYSTEM  4  -  NITRO  RESORCINOL  -  WATER 


Gms .  4 — 

Gms .  4- 

t° 

C6H3 ( OH )2N§2 

Solid  Phase 

t° 

C6H3(0H)2N02 

Per  100  gms . 

per  100  gms . 

sat.  sol. 

sat.  sol. 

18.3 

0.68 

Ice 

62 .7 

10.17 

47.5 

2.32 

II 

68 .4 

15 .12 

52.3 

4-50 

II 

72.9 

23.07 

54-4 

(tr.  6.4 

Ice+  liquid 

74.4C.s-t.32 .7 

54.4 

pt . ) 62 . 0 

Liquid  +  4- 

73  -3 

40.02 

C6H  10HLN0, 

58.7 

69.57 

4-C6Hf(0H)  NO, 

69.8 

49.67 

70.2 

84 .1 

^  II 

66 .7 

54.14 

96.5 

94.27 

II 

60.1 

58.87 

112.2 

100.0 

II 

57.0 

60.45 

Liquid  phase 
H20  rich 

»l 

II 

Critical  Solution 

4-  c6h3ioh)2no2 

rich 

II 

II 

II 

ft 
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p  NITRO 

HYDROQWINONE 

p  c6h3ioh  >2no2 

EQUILIBRIUM 

IN  THE  SYSTEM  p 

NITRO 

HYDROQUINONE 

(Efremov, 

1940) 

Gms .  p 

Gms .  p 

t° 

C6H3(0H)2N02 

Solid  Phase 

t° 

C6fl3l0H)2N02 

per  100  gms . 

per  100  gms. 

sat.  sol. 

sat .  sol. 

-0.6 

0.50 

Ice 

93-8 

20.0 

30.2 

1 .08 

II 

110.9 

25-0 

49.6 

3  -20 

II 

1 1 9  .2 

35-0 

59-1 

7-50 

II 

120.2C*S.t.  42 .0 

66 .5  ftr .  17.5 

Ice+  liquid 

118.8 

50.0  P 

67 .0 

pt  .  >75-7 

p  C6H^(0H)2N02  + 

113.0 

60.0 

liquid 

89.8 

70.0 

70.0 

80.0 

p  C6H3(0H)2N02 

68.8 

75-0 

88.5 

90.0 

J  II 

131 .2 

100.0 

II 

Liquid  Fhase 


H20  rich 

II 


Critical  Solution 


C6H  (OH 


>2no2 


rich 


NITRO  PYROCATECHOLS  3-  and  C6H3(0H)2N02 

EQUILIBRIUM  IN  THE  SYSTEM  3-  NITRO  FYROCATECHOL  -  WATER 


(Efremov,  1940) 


Gms .  3 - 

t0  C6H3(0H)2N02 
per  100  gms . 
sat.  sol. 

14.4  0.841 

35.I  2.o2 

45.8  3*82 
49.9(tr ; .5.00 
49  «9pt  0-79.OO 

54.9  84.29 

75:7  97.51 

85.0  100.0 


Solid  Fhase 


Ice 


Ice  +  liquid 
Liquid  +  3- 
C6H410H)2N02 

3-C6H4l0HI2N02 


Gms .  3 - 
C6H3(0H)2N02 
per'3 100  gms. 
sat.  sol. 


61 .3 
86.8 
101  .3 
105.3 


5  -94 
9.76 

19.00 

30.11 


Liquid  Fhase 


H20  rich 


i05.3C-s.t.39.9 
io2 .8  51-13 

90.8  67.51 

68.3  74.89 

55-3  77-78 


Critical  Solution 
3-^6Hi0fl)2N02  rich 


FREEZING-POINTS  IN  THE  SYSTEM  4-  NITRO  FYROCATECHOL  -  WATER 


Gms.  4- 

t0  C6H3(0H)2N02 
per  100  gms . 
sat.  sol. 


Solid  Fhase 


1  .o2 
4  -43 
7.04 


Ice 

II 


"3-1 
-8.7 

-17  I5  (EutJio .  8  Ice  +  4-06,i3lOH’2^ 

4H2U 

+  14.3  20.12  4-C6fl3l0H,2N02'4H! 

41.3  30.0  ;; 

58.5  39.61 


Gms .  4- 

to  C6H3(0H)2N02 
per  100  gms . 
sat.  sol. 


Solid  Fhase 


71  .2 

50.01 

8o.5lr 

.t .62  .5 

84.7 

66.67 

90.7 

71 .6 

105.5 

79-3 

132.7 

90.2 

168.0 

100.0 

4-CtH^ (OH  )2N02  4H20 

"V-c6hJoh1no2 

4-c6Uohi2No2 


Unstable 
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BENZENE  C6H6 

SOLUBILITY  OF  WATER  IN  BENZENE  AT  1.0  ATMOSPHERE  PRESSURE 

(Black,  Joris,  and  Taylor,  1948) 


The  determinations 


were  made  with  the  use  of  Tritium  Oxide  as  a  tracer 


Mols.  H20  per  Gms .  H20  per 
i  oo  mols  .  C^Hj)  lOOgms.CgHg 


1 0 

0.1305 

20 

O.1846 

20 

0.1932 

26 

0.2344 

0.030 
0 . 0425 

0.0445 

0.0540 


Correction  toVol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds  P-^368, 
8th  and  nth  lines  from  bottom  page, Change  Solvent  Benzol  to  Solvent  Naph¬ 
tha.  p.  369,  16th  line  from  bottom  of  page,  Change  the  paragraph  begin¬ 
ning  "More  recent  determinations  etc."  to  Determinations  of  the  equili¬ 
brium  in  the  Benzene-Phenol  system  at  8o°  and  at  90°  etc. 


SOLUBILITY  OF  BENZENE  IN  AQUEOUS  SOLUTIONS  OF  THE 
SODIUM  SALTS  OF  NORMAL  FATTY  ACIDS  AT  160 

(Durand,  1946) 


The  results  are  presented  in  the  form  of  a  diagram  from  which  the  fol¬ 
lowing  approximate  figures  were  taken. 


Normal  fatty  acid 


cc  CaH^  dissolved  per  liter  of  Aqueous  Solution 
of  the  Na  Salt  of  Fatty  Acid  of  Normality 


1  .on 

2.  on 

3  -  on 

4  .on 

C3 

Propionic 

1 .65 

1 .65 

1 .65 

1 .65 

C4 

Butyric 

1 .65 

1 .65 

1  .8 

3-7 

C5 

Valeric 

1 .65 

3-7 

10.0 

19.0 

C6 

Caproic 

1 .65 

9-0 

27.0 

50.0 

C7 

Heptoic 

4  .0 

20.0 

60.0 

— 

C8 

Caprylic 

12.0 

50.0 

— 

— 

C9 

Nonylic 

.  25.0 

90.0 

— 

— 

C10  Capric 

48.O 

— 

— 

— 

Results  are  also  given  for: 

Cyclohexane  Carboxylic  1.65 

phenyl  Acetic  1 .65 


22 .0 
16.0 


50  + 
38 


SOLUBILITY  OF  BENZENE  IN  AQUEOUS  SOLUTIONS  OF 
POTASSIUM  LAURATE  AND  POTASSIUM  MYRISTATE  AT  250 

(Stearns,  Oppenheimer,  Simon,  and  Harkins,  1947) 


A  series  of  ampules  containing  a  constant  concentration  of  the  soap 
IK  laurate  or  myristate )  and  increasing  amounts  of  the  oil  (benzene) 
were  shaken  for  48  hours,  after  which  the  turbidity  was  measured  by  means 
of  a  photometer.  A  plot  was  made  of  turbidity  against  amount  of  oil  and 
the  sharp  break  in  the  curve  considered  as  the  saturation  point. 
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Results  for  Aqueous  Solutions  of: 


Potassium  Laurate 


potassium  Myristate 


Gms .  per  i oo  gms . 

Solution 

K  Laurate 

C6H6 

o.o  (=fl,0) 

0.185 

0.545 

0.187 

0.769 

0.217 

2.02 

0.472 

3  -34 

0.760 

5.08 

1  .170 

6.89 

1 .64 

9.65 

2  .50 

11  -93 

3  -27 

15.O 

4.38 

16.64 

S-Oi 

19.95 

6 .41 

Gms .  per  1 00  gms . 

Solut  ii 

K  Myristate 

C6fl6 

0.0  (=H20) 

0.186 

0.50 

0.275 

1 .01 

0.42 

2 .01 

0.70 

3-05 

1 .05 

4.02 

1 .36 

5.03 

1  -75 

7  -27 

2.7 

10.05 

4.04 

15.03 

6.70 

Similar  results  are  also  given  the  solubility  of  Ethyl  Benzene  and  n 
Heptane  in  Aqueous  Solutions  of  K  Laurate  and  K  Myristate,  and  for  2  and 
iso  Propyl  Benzene  and  for  n  Decanol  in  K  Myristate.  Results  for  the 
effect  of  added  salts  (soap  +  salt  solutions)  upon  these  solubilities 
are  given.  The  solubilities  of  2-Nitro  Diphenyl  Amine  and  of  2,  4  Dini- 
tro  Diphenyl  Amine  in  aqueous  K  Laurate  Solutiomwith  and  without  added 
salts  are  shown  in  the  form  of  diagrams. 


Results  in  the  form  of  diagrams  are  given  by  Harkins,  Mittleman,  and 
Corrin,  1949,  for  the  solubility  of  Benzene,  Ethyl  Benzene,  n  and  iso 
Propyl  Benzene,  each  separately,  in  aqueous  solutions  of  Potassium  Tetra 
Decanoate  and  Potassium  Do  Decanoate.  The  authors  also  give  resul  s 
showing  the  effect  of  Benzene  on  the  critical  micelle  concentration  of 
Sodium  Decyl  Sulfonate  and  of  potassium  Dodtcanoate,  and  for  the  effe 
of  Alcohols  on’the  critical  micelle  concentration  of  Decyl  Tetra  Methyl 
Ammonium  Bromide. 


SOLUBILITY  OF  BENZENE  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  and  Kverson,  1949) 


Gms .  Na 
Sulfonate 
per  100  gms . 
Aq.  Solvent 


o.o 

5.0 

10.0 

20.0 

32.0 

34-6 

40.0 


cc  CgHg  per  100  cc^Aqueous  Solvent 


Na  Benzene 
Sulfonate 


Na  E  Cymene 


Na  Toluene 
Sulfonate 


Na  Xylene 
Sulfonate 


t  25°  At  6o°  At  25° 


o.n 

0.05 

0.05 

0.05 

0.05 


0.19 

o.io 

o.io 

o.n 

0.15 


o.n 

0.12 

0.12 

0.21 

0.43 


At  6o° 

1 

At  250 

At  6o° 

* 

At  25° 

0.19 

0.11 

0.19 

0.11 

0.34 

0.10 

0.11 

0.11 

0.56 

0.10 

0.13 

0.11 

0.89 

0.12 

0.32 

0.11 

— 

— 

— 

1.88 

— 

— 

— 

— 

0.22 

0.44 

0.37 

At  6o° 

0.19 

0.21 

0.21 

0.27 
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RECIPROCAL  SOLUBILITY  OF  BENZENE  AND  PERFLUORO- 
METHYL  CYCLOHEXANE  (C6HalCF3> 

(Hildebrand  and  Cochran,  1949) 


The  sealed  tube  method  was  used  and 
during  slow  cooling  of  the  mixture. 


*  0 

Vol.  Fraction 

Mol.  Fraction 

t 

of  C6H1XCF3’ 

of  C6H6 

61 .1 

0.900 

0.950 

76.1 

0.833 

0.916 

81 .0 

0.769 

0.876 

83.9 

0.714 

0.845 

84.7 

0.667 

0.814 

85.1 

0.625 

0.785 

85.3 

0.600 

0.767 

’Measured  at  25 

the  consolute  temperature  observed 


*  0 

Vol.  Fraction 

Mol.  Fraction 

t 

of  C6Hj jCF-j* 

of  C6H6 

84-9 

0.500 

0.687 

82.7 

0 .400 

0.593 

79-2 

0.333 

0.523 

75-7 

0.286 

0.467 

69.3 

0.231 

0.397 

58.9 

0.167 

0.305 

35-0 

0.091 

0.190 

SOLUBILITY  OF  BENZENE  IN  COMPRESSED  NITROGEN 

(Kricbevsfcy  and  Gambnrg,  1942) 


Mol.  Fraction  of  C^H^xio3  in  the  Saturated  Solution  at  Pressures  of : 


1  ' - 1 - 

50  AtnB 

.  100  Atms. 

200  Atms 

.  400  Atms. 

600  Atms. 

800  Atms. 

1000  Atms. 

16 

4 .03 

3  *42 

4.27 

7 .62 

11  .8 

15.0 

15-5 

30 

5-39 

5-39 

6.18 

10.4 

15.6 

19.0 

21  .3 

35 

7.90 

6.80 

7  .24 

11  -9 

18.0 

22  .2 

24.9 

50 

13-0 

10.3 

10.7 

16.6 

24 .2 

32  .5 

36.5 

75 

28.5 

20.9 

18.9 

27.8 

39-0 

5i  -7 

64.5 

100 

56.3 

39.5 

31  -6 

45-4 

62.9 

80.3 

106.0 

125 

95-5 

63.1 

52.5 

65.4 

87  .1 

120.0 

160.0 

The 

vapor- 

liquid  equilibrium 

pressures 

and  compositions  of 

Benzene- 

Methyl  Alcohol  mixtures 

at  25° 

to  50°  are 

given  by 

Scatchard 

,  Wood,  and 

Mochel,  1946. 


THE  CRITICAL  SOLUTION  TEMPERATURE  OF  MIXTURES  OF 
BENZENE  AND  OTHER  SOLVENTS 

(Francis,  1944) 

Solvent  C.s.t.  of  Solvent  C.s.t.  of 

the  Mixture  the  Mixture 


Water 

>  300 

Resorcinol 

109 

Ethylene  Glycol 

180 

Propylene  Glycol 

90 

Triethanol  Amine 

>  155 

m  phenylene  Diamine 

69 

Acetamide 

142  .5 

Lactic  Acid 

66 

Ethanol  Amine 

103 

Triethylene  Glycol 

22 

Diethylene  Glycol 

92 

Ethylene  Diformate 

Monoacet in 

93 

Ammonia 

<  -21 

The  volume  change  on  mixing  Benzene  and  Cyclohexane  at  constant  pres¬ 
sure  and  from  150  to  75°,  is  given  by  Wood  and  Austin,  194s. 

Freezing-point  data  for  mixtures  of  Benzene  with  Ethyl  Benzene,  with 
0  Xylene  and  with  p  Xylene  are  given  by  Kravchenko,  1949. 
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CgHgO 

PHENOL  C6H50H 

The  temperatures  of  clouding  of  known  mixtures  of  phenol,  Cresol  and 
Water,  and  of  Cresol,  Xylols  and  Water  were  determined  and  the  curves 
drawn  from  these  data  used  as  the  basis  of  a  method  for  the  analysis  of 
mixtures  of  phenols.  (Paris  and  Vial,  1948). 

SOLUBILITY  OF  PHENOL  IN  LIQUID  PETROLATUM  AT  250 

(Staklosa,  1948) 

Solvent  Gms .  CgH^CH  per  100 

gms .  Saturated  Solution 

Liquid  Petrolatum  1  .49 

Light  Liquid  Petrolatum  1 .34 

The  distribution  coefficient  of  phenol  between  Ethyl  Ether  and  Water, 
for  concentrations  of  580  millimols  per  liter  in  the  ether  layer  divided 
by  13.5  millimols  per  liter  in  the  water  layer  is  44  at  190.  (Collander, 
1949) . 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds, 
p.  389,  bottom  of  page,  Change  The  critical  solution  temperature  to  The 
demixing  temperature.  The  temperature  70  should  be  -70 . 

Freezing-points  are  given  for  the  following  mixtures: 

phenol  +  Cyc lohexanol  +  Cyclohexanone  (Hudlicky,  1949* 

»  .).  Ketoc ineole  (2-oxo-c ineole  )  (Bambilla,  1942) 

»  +  Glucose  ,fi  pentaacetate  (Marsden,  Bambridge,  and  Morris,  1943* 

"  +  Cellobiose  a  Octacetate 

"  +  Acetanilide  (Chichokin  and  Muskina,  193^) 

"  +  Acetanilide  +  Aniline  (Chichokin  and  Muskina,  1938) 

"  +  Allylthio  Urea 

it-  +  »  "  +  Aniline  " 

II  11 

"  +  Naphthalene 

11  +  "  +  Aniline  " 


NICOTINIC  AC  I  DAM  IDE  C5H4NC0NH2 

Kofler  and  Kofler,  1943- 


RESORCINOL  m  CgH^ (OH 

The  distribution  coefficient  of  Resorcinol 
ter  (cone,  in  H20  :  cone,  in  Ether)  is  4.2. 
f  rom  I .  C .  T . 


between  Ethyl  Ether  and  Wa- 
(Collander,  1949.  quoted 


Freezing-point  d&ta.  are 


given  for  mixtures  of: 


Resorcinol  +  Naphthalene  (Kofler,  1948) 
Resorcinol  +  Ketocineole  (2-oxo-c ineole ) 


(Brambilla,  1942) 
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PYROCATECHOL  o  C6H4(0H>2 

The  distribution  coefficient  of  Fyrocatechol  between  Ethyl  Ether  and 
Water,  for  concentrations  of  881  millimols  per  liter  in  the  ether  layer 
divided  by  81.1  millimols  per  liter  in  the  water  layer,  is  11  at  20°  . 
(Coliander,  1949). 

Freezing-points  of  mixtures  of  Fyrocatechol  and  Monobenzylidene  Acetone 
and  of  Pyrocatechol- and  Dibenzylidene  Acetone  are  given  by  Celincev,  1937 


HYDROQUINONE  P  C6H^ (OH )2 

Freezing-point  data  for  mixtures  of  Hydroquinone  and  Naphthalene  are 
given  by  Kofler,  1948. 

Freezing-points  of  mixtures  of  Hydroquinone  and  Monobenzylidene  Acetone 
and  of  Hydroquinone  and  Dibenzylidene  Acetone  are  given  by  Celincev,  1937 


3 -METHYL,  2 -THIOPHENE  CARBOXYLIC  ACID  CH3C4H2S  -C00H 
Freezing-point  data  are  given  by  Mislow,  1948  for: 

3,  Methyl,  2-Thiophene  Carboxylic  Acid  +  Benzoic  Acid 

^  9  •'  •  »  II  M  II  11  4* 

5-Bromo,  2-Thiophene  Car¬ 
boxylic  Acid 


BENZENE  SULFONIC  ACID  C^HgSOjH 


The  distribution  coefficient  of  Benzene  Sulfonic  Acid  between  Ethyl 
Ether  and  Water,  for  concentrations  of  0.16  to  1.59  millimols  per  liter 
of  the  ether  layer  divided  by  199  to  1270  millimols  per  liter  of  the  wa¬ 
ter  layer  is  0.0008  to  0.0013  at  room  temperature.  (Coliander,  1949). 


PYROGALLOL  I,  2,  3  C6H3 ( OH ) 3 

The  distribution  coefficient  of  Fyrogallol  between  Ethyl  Ether  and  Wa- 

^er-’Jf^r  concentratlons  of  659  millimols  per  liter  in  the  ether  layer 
divided  by  380  millimols  oer  liter  in  the  water  layer  is  1.7  at  20° 
(Coliander,  1949).  ‘ 


PHLOROGLUCINOL  I,  3,  5 


C6H3 (OH  1 


Waler  ^  C?efficient  of  Phloroglucinol  between  Ethyl  Ether  and 


ACONITIC  ACID  I,  2,  3  -  C3H3 (COOH )„ 

layer  divided  by  72  9  to  ac8  minimal236  m  1  ( 1  !fT1ols  per  liter  of  the  ethe 

0.33  -  o.»7  at  a^;^ton"der  >Z>  "aler  U»Br  iS 
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ANILINE  C6HsNH2 

Results  for  the  liquid-vapor  equilibrium  of  the  binary  system  Aniline- 
Water  are  given  by  Griswold,  Andres,  Arnett,  and  Garland,  1940.  Methods 
for  the  analysis  of  Aniline-Water  solutions  are  described  by  Griswold, 
1940. 

SOLUBILITY  OF  ANILINE  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  and  gTerson,  1949) 


Gms .  Na 
Sulfonate 
per  100  gms 


cc  CgH5NH2per  100  cc  Aqueous  Solvent  in: 


Na  Benzene 
Sulfonate 


Na  p  Cymene  Na  Toluene 
Sulfonate  Sulfonate 

- ^ - V  X  ^ 


Na  Xylene 
Sulfonate 


At  25° 

At  6o° 

At  25° 

At  6o° 

At  25° 

At  6o° 

At  25° 

At  6o° 

0.0 

3  *8o 

4.90 

3  .80 

4-90 

3  .8o 

4-90 

3  -8o 

4-90 

<  .0 

3-88 

5.00 

5.50 

6.71 

4-05 

5.40 

4 .30 

5.86 

J  •  v 

10.0 

4.29 

5-30 

11  -9 

13  -4 

5-25 

6 .28 

7.10 

8.84 

20.0 

nr 

6.92 

8.82 

42 .0 

46 .0 

23  .2 

22.9 

28.3 

53-8 

31  -2 
58.9 

30.0 

— 

— 

— 

— 

118.8 

116.9 

A 

O 
•  1 
O  1 
O 
:t 

A 

400.0 

32.0 

34-0 

29-6 

— 

011  n 

_ 

— 

208.8 

267 .9 

40.0 

— 

— 

— 

— 

400. 

400. 

>  400-0  > 

400.0 

Vapor-Liquid  Composition  Data  are  given  by  Green  and  Spinks,  1945, for 
the  systems: 

Aniline  +  Ethyl  Aniline 

"  +  Diethyl  Aniline 

Ethyl  Aniline  +  Diethyl  Aniline 

Freezing-point  data  are  given  for  the  mixtures. 

Aniline  +  Naphthalene  (Chichokin  and  Muskina,  1938) 

n  +  "  +  Phenol 

11  +  phenol  +  Allylthio  Urea 

.  II  " 

n  +  "  +  Acetamide 

_  »  " 

"  \  Dibromo  Benzene 

„  +  »  "  +  Phenol  " 

"  +  n  Octyl  Alcohol  (Tschamler,  Richter,  and  Wettig,  1949> 


PICOLINE  OXALATES,  a,  p  and  CH^H^N • ICOOH >2 

SOLUBILITY  OF  EACH  SEPARATELY  IN  ALCOHOL  AND  IN  ACETONE  AT  i8-2o° 

(Grigorowsky,  and  Kimen,  19461 

Gms.  Compound  per  100  gms. 
Solvent  in: 

_ _ - -  \ 

Abs .  C2H5OH  96%  C2H5OH  (CH3  )2C0 


Compound 


Formu la 


a  Picoline  Oxalate 

B  •  " 

if  11 

Y  " 


2C6H7N-3'.C00H)2 

4C6H7N ’ 5 (COOH )2 


5-39 

2 .23 
1 .2 


10.66 
5  -27 
2.34 


1  .05 
O.80 
0.305 


PICOLINE  PHTHALATES,  a  ,  p  and  y  ,CH3C5H4N ‘C6H4  (COOH  )2 


SOLUBILITY  OF  EACH  SEPARATELY  IN  ALCOHOL  AND  IN  ACETONE  AT  18-20° 

(Grigorowsky  and  Kimen,  19461 


Compound 


Gms.  Compound  per  100  gms.  Solvent  inr 

Formula  S'  -  ^  “  N 

Abs.  C2Hs0H  96%  C2Hs0H  (CH3)2C0 


a  Picoline  phthalate  2C^H7N'3Crfl  10.61 

p  »  "  /" (COOH 1 a  39-5 

7  "  "  CgH7N-CeH4(C00H)2  9-10 


15.2  5.16 

93.9  22.18 

12.87  6.51 


PHENYLENE  DIAMINES  o,  m  and  £  C6H^ ( NH2  >2 

Freezing-point  data  are  given  by  pnsin  and  Dezelic,  1939>  for  the  fol¬ 
lowing  mixture  of  Phenylene  Diamine  with  other  compounds 


o  phenylene  Diamine 
+  Benzoic  Acid 
+  Cinnamic  Acid 
+  Salol 
+  Thymol 


m  Phenylene  Diamine 
+  Benzoic  Acid 
+  Cinnamic  Acid 
+  Salol 


2  phenylene  Diamine 
+  Cinnamic  Acid 
+  Salol 
+  Menthol 

+  o  Phenylene  Diamine 


p  AMINO  BENZAMIDE  P  H2NC6H4C0NH2 

Freezing-point  data  for  mixtures  of  p  Amino  Benzamide  and  p  Amino  Sul¬ 
fanilamide  are  given  by  Kuhn,  MOller,  Wendt,  and  Be  inert,  1942. 


SULFANILAMIDE  and  Derivatives 


Name 

Sulfanilamide  (d.  Amino  Benzene  Sulfanilamide) 
N'  Acetyl  Sulfanilamide 
N^  Acetyl  Sulfanilamide 
Sulfaguanidine  IN'  Guanyl  Sulfanilamide ) 

N^  Acetyl  Sulfagnanidine 

Sulfapyridi ne  (N ' -2-Pyr idyl  Sulfanilamide) 

N^  Acetyl  Sulfapyridi ne 

Sulfathiazole  IN'  Thiazole  Sulfanilamide) 

N^  Acetyl  Sulfath  iazole 
Sulfamethyl  Thiazole 
N9  Acetyl  Sulfamethyl  Thiazole 
Sulfadiazine  IN'  2-Pyrimidyl  Sulfanilamide) 
Snlfamerazine  (Sulfamethyl  Diazine) 

(N1 -4 -Methyl-2  Fyrimidyl  Sulfanilamide) 

N^  Acetyl  Sulfamerazine 

Elkosine  (a,4Dimethyl  6-pyrimidyl  Sulfanilam 
Metani lamide  (m  Amino  Benzene  Sulfonamide) 
Orthanilamide  lo  Amino  Benzene  Sulfonamide) 


Formula 

h2nc6h4so2nh2 

h2nc6h4so2nhcoch3 

ch3cohnc6h4so2nh2 

F2NC6H4S02NhCNHNH2 

CH3C0HNC6H4S02NHCNHNH2 

h2nc6h4so2nhc5h4n 

ch3cohnc6h4so2nhcsh4n 

H2NC6H4S02NHC3H2NS 

ch3cohnc6h4so2nhc3h2ns 

H2NC6H4S02NflC3H(CR3,NS 

ch3cohnc6h4so2nhc3hich3 ins 
h2nc6h4so2nhc4h3n2 

h2nc6h4so2nhc4h2ich3)n2 
ch3cohnc6h4so2nhc4h2(ch3  )N_ 
icle)  H2NC6H4S02NHC4H(CH3)2N2" 

H2NC6H4S02NH2 

H2NC6h4S02NH2 
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SOLUBILITY  OF  SULFANILAMIDES  AND  THEIR  ACETYL  DERIVATIVES  IN  WATER 

(Saposhnikowa  and  Postowsky,  1944) 


Sulfanilamide 


Gips  .  Sulfanilamide  per  100  gms . 
Saturated  Solution  at1: 


Sulfani lamide 
N4  Acetyl  Sulfanilamide 
N  • 

Sulfaguanidine 

N4  Acetyl  Sulfaguanidine 

Sulfapyridine 

N4  Acetyl  Sulfapyridine 

Sulfamethyl  Thiazole 

N4  Acetyl  Sulfamethyl  Thiazole 

Sulfathiazole 

N4  Acetyl  Sulfathiazole 

Sulfamethyl  Diazine 

N4  Acetyl  Sulfamethyl  Diazine 


X - - s 


0 

0 

cs 

37° 

50° 

75° 

99° 

0.53 

1  .42 

2  .63 

7.58 

19.2 

0.133 

0.289 

0.529 

1 .50 

3-55 

0.627 

1  .16 

— 

— 

— 

0.769 

O.196 

0.430 

1 .40 

3  -70 

0.0154 

0.039 

0.100 

0.320 

0.868 

0 . 01 94 

0.047 

0.094 

0.24 

0.61 

O.OO56 

0.015 

0.026 

0.067 

0.20 

O 

O 

Q 

00 

00 

0.0220 

0 . 0423 

0.0130 

0.390 

0 . 0022 

0.0055 

0.008 

0.035 

O.086 

0.037 

0.088 

0.168 

0.530 

1 .20 

— 

0.0071 

0.013 

0.047 

0.126 

— 

0.0255 

0.05 

O.172 

0.319 

— 

0.024 

— 

0.170 

SOLUBILITY  OF  ORTFANILAMIDE ,  METANILAM1DE  AND  SULFANILAMIDE, 
EACH  SEPARATELY,  IN  WATER 

(Kienle  and  Sajrward,  1942) 


SOLUBILITY 

PH 


Gms.  Amide  per  100  gms.  Sat.  Sol. 


t° 


23 

26 

28 

30. S 

35-5 

37.0 

42 .0 
46 . 0 
50.0 


Orthani lamide 


0.65 

0.75 

0.82 

0.91 
1.11 
1  .20 
1  .46 
1  .70 
2.00 


Mei  ii  '  i  lamide 


1  .14 
1 .34 
1 .48 

2.19 

2  .36 
3 .01 

3-70 

4.58 


Sulfanilamide 


0.64 

0.77 

0.87 
1 .01 
1  -37 
1 .47 

1  .84 

2  .21 
2.68 


IN  AQUEOUS  BUFFERED  SOLUTIONS  OF  VARIOUS  oH  VALUES  AT  37° 


Gms.  Amide  per  100  gms.  Sat.  Sol. 


Ionic  Strength 


'Orthanilamide  Metani lamide  Sulfanilamide 


1  .2 
2  .2 
4.2 

6.9 
(5-7  > 
9-4 
9-7 
12.4 


0.12 

0.05 

O.84 

0.03 


H-0 

O.08 

0.09 

0.23 


1  .92 
l  .31 
1  .05 
1  .19 
1  .19 
l  .34 
l  .39 
1  .96 


4.48 

4-07 

3-07 

1  .79 

2  .26 

1  .40 

2  .30 

1  .44 

2  .36 

1  .47 

2  .61 

l  -55 

2 .60 

1  .60 

3  -28 

2.05 
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SOLUBILITY  OF  SULFADIAZINE  IN  AQUEOUS  BUFFERED  SOLUTIONS 
OF  VARIOUS  pH  VALUES  AT  25 ° 


Gms .  Amide  per 


pH 

1 00  cc  Sat . 

1  .0 

0 .068 

i  .26 

0.066 

1 .55 

0 . 0252 

1 .89 

0.0165 

2.31 

0 . 0093 

(Krebs  and  Speakman,  1946) 

Gms .  Amide  per 
pH  100  cc  Sat .  Sol. 

2.69  0.0075 

3.06  0.0069 

4.89  0.0063 

6.01  0.0085 

6.35  0.0111 


pH 

Gms.  Amide 

per 

1 00  cc  Sat . 

Sol 

6.82 

0 . 01 99 

7.23 

0.0935 

7.56 

0.086 

7  .67 

0.114 

SOLUBILITY  OF 


SULFANILAMIDE  DERIVATIVES  IN  FRESH  URINE  AT  250 


(Sjogren  and  Ortenblad,  1947) 


Gms.  Amide  per  100  cc  Sat.  Sol.  at  pH: 
Sulfanilamide  Derivative  / - - - ^ 


5-5 

6.0 

6.5 

7.0 

7-5 

7-9 

Sulfathiazole 

0.103 

0.105 

0.111 

0.151 

0.263 

0.450 

Acetyl 

II 

0.6071 

0.0088 

0.0115 

0.017 

0.028 

0.069 

Sulfadiazine 

0.010 

0.017 

0.028 

0.048 

0.104 

0.200 

Acetyl 

II 

0.010 

0038 

0.139 

0.205 

0.564 

0.850 

Sulfamerazine 

0.037 

0.038 

0.044 

0.068 

0.127 

0.310 

Acetyl 

II 

0.079 

0.080 

0.105 

0.202 

0.388 

0.650 

Elkosine 

0.222 

0.238 

0.256 

0.300 

0.435 

0.620 

Acetyl 

II 

0.0073 

0.0075 

0 . 0084 

0.0110 

0.0175 

0.029 

Results  are  also  given  for  the  solubility  of  mixtures  of  the  above 
compounds  which  show  that  each  one  dissolves  independently  of  the  other 


SOLUBILITY  OF  SULFANILAMIDE  AND  OF  SULFAFYRIDINE ,  EACH  SEPARATELY, 
IN  AQUEOUS  SOLUTIONS  OF  ETHYL  ALCOHOL 

ISaposhnikowa  and  Postowsky,  1944) 

Gms.  per  100  gms.  Saturated  Solution 


•  D  . 

C  H^Ofl  Sulfanilamide  Sulfapyr idine 
2  5 


At  370 

At  370 

At  75' 

0.0  (H20) 

1 .42 

0.047 

0.25 

19-2 

— 

0.32 

0.91 

38.3 

2.4 

0.37 

1  *57 

57.6 

3-8 

0.58 

3-00 

67 .2 

76.4 

4-9 

7.0 

0-54 

3.10 
3 .00 

86.0 

4.8 

— 

96.0 

3-9 

0.39 

2-3 
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SOLUBILITY  OF  N'  N4  DIACETYL  SULFANILAMIDE,  SULFAGUANIDINE  AND 


N4  ACETYL 

%  Aqueous 

SULFAGUANIDINE,  EACH  SEPARATELY,  IN  AQUEOUS 
SOLUTIONS  OF  ETHYL  ALCOHOL  AT  75° 

(Saposhnikowa  and  Postowsky,  1944) 

Gms.  per  100  gms.  Saturated  Solution 

c2h5oh 

N1  N4  Diacetyl 
Sulfanilamide 

Sulf aguanidine 

N4  Acetyl 
Sulfaguanid ine 

o.o  (HO) 

o  .24 

1 .40 

0.32 

19-2 

0.71 

2  .67 

0.77 

38.3 

1  -59 

— 

1  .31 

57.6 

2.3 

4-43 

3  .24 

67  .2 

3-6 

— 

— 

76.4 

3-7 

5-56 

3  .78 

86.0 

— 

4.80 

— 

96.0 

4-3 

3-53 

2  .50 

SOLUBILITY  OF  SULFA  FYR  ID  INE ,  SULFATHIAZOLE  AND  1  -MET  H  OX  Y  -2  -  A  M  I’NO  - 
4-NITRO  BENZENE,  EACH  SEPARATELY,  IN  AQUEOUS  SOLUTIONS  OF  CAFFEINE 

(Neisb,  1948) 


The  solutions  were  shaken  frequently  at  370  for  5  hours  and  then  al 
lowed  to  stand  at  room  temperature  for  1  hour  before  filtering.  The 
Amine  content  of  the  clear  solution  was  determined  by  a  colorimetric 
diazotization  procedure. 


Gms .  Caffeine  per 
iooccAq.  Solvent 


Milligrams  per 
Sulfapyridine 


liter  of  Solution  Saturated  with: 


Sulfathiazole  i-Methoxy ,  a-Art® 
ii-Nitro  Benzene 


0.0  (H20) 
0.5 
0.75 
1 .00 


0.370 

0.470 

0.480 


0.490 

0.500 

0.530 

0.650 


0.570 

0.940 

1 .560 


SOLUBILITY  OF  SULFONAMIDES  IN  METHYL  CYCLOHEXANONE  AT  250 

(Barber  and  Wilkerson,  1946) 


Compound 

Gms.  Compound  per 

100  cc  Sat.  Sol. 

Sulfanilamide 

4-7 

Sulfathiazole 

8.5 

Sulfapyridine 

3-5 
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ASCORBIC  ACID  (1)  c6h8o6 

SOLUBILITY  OF  ASCORBIC  ACID  IN  WATER  AND  IN  96%  ETHYL  ALCOHOL 

(Slobodin,  Basoya,  and  Helms,  1946) 


t° 

Gms.  C6H80^ 

per  100  gms . 

t° 

Gms.  C6H806 

per  100  gms. 

h2o 

96%  c2h5oh 

h2o 

96%  c2h5oh 

0 

13  -59 

3  -33 

40 

32.75 

6.62 

5 

IS. 57 

— 

45 

35.46 

— 

10 

17.79 

— 

50 

38.24 

8.27 

15 

19.85 

— 

55 

40.64 

— 

20 

22  .42 

4 .61 

60 

42  .34 

10.65 

25 

24.48 

— 

70 

46  .57 

— 

30 

27.16 

5-59 

78 

— 

17.76 

35 

29.97 

— 

80 

50.47 

— 

100 

57.51 

— 

TRICARBALLYLIC  ACID  HOOCCH2CH (COOH )CH2COOH 

The  distribution  coefficient  of  Tricarballylic  Acid  between  Ethyl 
Ether  and  Water,  for  concentrations  of  5.3  millimols  per  liter  in  the 
ether  layer  divided  by  83.5  millimols  per  liter  in  the  water  layer  is 
0.060  at  190.  (Collander,  1949). 


CITRIC  ACID  CHoC(0H )CH. (COOH ), 

DISTRIBUTION  OF  CITRIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Haryel  and  Richards,  1949) 


The  determinations  were  made  by  titrating  the  aqueous  layer  before  and 
after  shaking  with  the  organic  solvent  at  about  26°  and  calculating  the 
concentration  of  the  latter  by  difference.  The  distribution  coefficient 
K  is  the  cone,  in  the  H20  layer  (approx.  0.16%)  divided  by  the  cone,  in 
the  organic  solvent  layer. 


Solvents  in  Contact  Dist .  Coef.  K 
with  H20  layer  cone.  H20  layer 

cone  .  org  .  layer 

n  Butanol 
Ethyl  Acetate 
Ethyl  Ether 
Chloroform 
Skellysalve  B 
Carbon  Tetrachloride 
Benzene 


Solvents  in  Contact  Dist .Coef.  K 
with  H20  layer  cone.  H20  layer 

Cone  .  org .  layer 

Di isopropyl  Ketone 
Butyl  Acetate 
Methyl  Isobutyl  Ketone 
Methyl  propyl  Ketone 
Methyl  Ethyl  Ketone 
Cyclohexanone 


3-5 
10  + 
10  + 
10  + 
10  + 
10  + 
10  + 


10  + 
10  + 
10  + 
6 .2 

3- 0 

4- 7 


Water  n  coefficient  of  Citric  Acid  between  Ethy 

la^’d  v^aT  ra?°nS  °f  °-73  -  ’-55  millimols  per  lit, 
ayer  divided  by  92.6  -  880  millimols  per  liter  of  the  war, 
0.0079  -  0.0086  at  i9°.  (Collander,  19^. 


Ether  and 
of  the  ether 
layer  is 


c6H8°7 
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SOLUBILITY  OF  CITRIC  ACID  IN  FURFURAL 

(Trimble,  1941) 

t°  Gms.  CH2C(OH)CH2(COOH>3 

per  100  gms.  Sat.  Sol. 

o  0.3 

25  3.6 

40  9.9 


HISTIDINE  PHOSPHOTUNGSTATE  2C6H902N3 ^HPO^ ‘2W03 -i2H20 

SOLUBILITY  OF  HISTIDINE  FHOSFHOTUNGSTATE  IN  AQUEOUS  SOLUTION  AT  22° 

(Van  Slyke,  Hiller,  and  Dillon,  1942) 


The  determinations  were  made  both  by  precipitation  and  by  resolution 
of  the  Fhosphotungstate  in  the  aqueous  solvent.  Varying  ratios  of  ex¬ 
cess  of  Fhosphotungstic  Acid  /FTA)  and  Histidine  and  also  of  concentra¬ 
tions  of  HC1  were  used. 


Or ig i nal 

Solvent 

Additional  Millimols 
per  liter 

Solubility 
in  Millimols 

of  C6Hq02 
per  j.iter 

/ 

N 

Resolution 

Method 

Normality 

HCl 

Gms .  PTA 
per  liter 

^6^9^2 

PTA 

Free ipitat ion 
Method 

1  .0 

50.0 

2  .1 

18.3 

0.55 

— 

1  .0 

50.0 

16.80 

29-6 

o.57 

— 

0.0 

50.0 

— 

— 

— 

o.299 

0.25 

SO.o 

— 

— 

— 

0.390 

0.50 

50.0 

— 

— 

— 

0.470 

1 .00 

50.0 

— 

— 

— 

0.547 

2 .00 

50.0 

— 

— 

— 

0.347 

3.00 

50.0 

— 

— 

0.233 

Results  for  the  effect  of  temperature  on  the  solubility  of  Histidine 
Fhosphotungstate  in  Aqueous  o.25  "  HCl ,•  determined  by  the  resolution 
method,  are  given  in  the  form  of  a  diagram  from  which  the  following  val¬ 
ues  of  Histidine  FTA ,  expressed  as  milligrams  of  amino-acid  Nitrogen  per 
liter,  were  taken. 


Mgs.  Amino-acid  N 

♦  0 

Mgs .  Amino-ac  id 

t° 

per  liter 

t 

per  liter 

0 

4  -5 

25 

11.0 

1  0 

6.0 

30 

20 . 0 

20 

9.5 

40 

48.0 

5- 

CH2:CHCH2CH2CH:CH2 

THE  SOLUBILITY  OF  WATER  IN  HEXADIENE  AT  1.0  ATMOSPHERE  PRESSURE 

(Black,  Joria,  and  Taylor,  1948) 


The  determinations  were  made  with 


the  use  of  Tritium  Oxide  as  a  tracer. 
Solubility  in: 


t°  of  Saturation 


Mols.  H20  per 
loomols.  CgH10 


Gms.  H20  per 
100 gms.  C^Hjq 

0.0618 

0.0969 


13-5 

20.2 


0  .282o 
0.4417 
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ADIPIC  ACID  COOH(CH2)4COOH 

SOLUBILITY  OF  ADIPIC  ACID  IN  WATER 

(Attane  and  Doumani,  1949) 


Gms.  COOH(CH2£OOH 
per  100  gms .  H20 


IS 

34- 

40 

SO 


1  .44 
3.08 
5.12 
9.24 


60 

70 

87- 

100 


Gms.  COOH(CH2]£OOH 
per  100  gms, 


17-6 

34-1 

94.8 

100.0 


H20 


DISTRIBUTION  OF  ADIPIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 


The  determinations  were  made  by  titrating  the  aqueous  layer  before  an 
after  shaking  with  the  organic  solvent  at  about  26°  and  calculating  the 
concentration  of  the  latter  by  difference.  The  distribution  coefficient 
K  is  the  cone,  in  the  H20  layer  (approx.  0.16%)  divided  by  the  cone,  in 
the  organic  solvent  layer. 


Solvents,  Water  + 

Dist .  Coef . K 

Solvents,  Water  + 

Dist.  Coef.K 

Chloroform 

10  + 

Methyl  Isobutyl  Ketone 

1 .2 

Carbon  Tetrachloride 

10  + 

Ethyl  Acetate 

0.91 

Benzene 

10  + 

Methyl  propyl  Ketone 

o.55 

Skellysolve  B 

10  + 

Methyl  Ethyl  Ketone 

0.50 

Diiso  Propyl  Ketone 

4.8 

n  Butanol 

0.33 

Butyl  Acetate 

2.9 

Cyclohexanone 

0.32 

Ethyl  Ether 

2 .2 

The  distribution  coefficient  (  Adipic  Acid 

between  Ethyl 

Ether  and  Water,  for 

concentrat ions 

of  27-138  millimols  per  liter  of  the 

ether  layer  is  0.51-0.54  at  250  .  (Collander,  1949,  qouted  from  Derner, 
Markham,  and  Trimble,  1941). 


Freezing-point  data  for  mixtures  of  Adipic  Acid  with  pimelic  Acid  and 
with  Suberic  Acid  are  given  by  Houston  and  Van  Sandt ,  1946. 


ETHYLENE  ACETATE  (Glycol  Diacetate)  (CH-OOCCH.,  )„ 

The  distribution  coefficient  of  Ethylene  Acetate  between  Ethyl  Ether 
and  Water,  for  concentrations  of  626  millimols  per  liter  in  the  ether 
layer  divided  by  309  millimols  per  liter  in  the  water  layer  is  2.0  at 
200.  (Collander,  1949). 


D I  LACTIC  ACID  (CH3CHC00H >20 

Freezing-point  data  for  mixtures  of  the  optical  active  forms  of  Dilac- 

Acid,  Dimethyl  Glutaric  Acid,  Dimercapto  Adipic 
ci  ,  t  y  Carbot h i olact ic  Acid  and  Ethyl  Dithio  Carbamino  Propionic 
Acid  are  given  by  Fredga,  i940,  1942. 
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C6h  12 

CYCLOHEXANE  C6H12 

100  gms.  Cyclohexane  dissolve  o.oi  gm.  H_0  at  20°  (Black,  Jdris,  and 
Taylor,  1948). 

THE  CRITICAL  SOLUTION  TEMPERATURE  OF  MIXTURES  OF 
CYCLOHEXANE  AND  OTHER  SOLVENTS 

(Francis,  1944) 

Solvent  C.S.T.  of  Solvent  C.S.T.  of 

the  Mixture  the  Mixture 


Acetanilide 

103 

Acetic  Acid 

6 

Acetic  Anhydride 

52 

Acetone 

-29 

Acetonitri le 

76 

Acetoohenone 

-16 

Aldol 

-2 

P  Amino  Diphenyl 

63 

Ammonia 

59 

Amyl  Fuorate 

“50 

Aniline 

31 

Anthranilic  Acid 

118 

Benzaldehyde 

-22 

Benzoic  Anhydride 

11 

Benzyl  Alcohol 

2 

0  Benzyl  phenol 

0 

Butyl  Furoate 

-44 

n  Butyramide 

131 

Carbitol 

<  -1 

Carbon  Dioxide 

-37 

Catechol 

120 

Cellosolve 

-60 

Chloro  Acetic  Acid 

86 

0  Chloro  Aniline 

-25 

0  Chloro  phenol 

-44 

p  Chloro  phenol 

13 

Chlorex 

-11 

Cinnamyl  Alcohol 

39 

0  Cresol 

-36 

m  Cresol 

“53 

p  Cresol 

“51 

Cresylic  Acid 

“51 

Croton  Aldehyde 

-31 

Diacetone  Alcohol 

-6 

Dicroton 

-36 

m  Dinitro  Benzene 

143 

Dinitro  Chloro  Benzene 

124 

Diphenyl  Ethylene  Diamine 

33 

Ethyl  Aceto  Acetate 

24 

Ethyl  Formate 

-48 

Ethyl  Furoate  -1 

Ethyl  Lactate  -2 

Ethyl  Oxalate  5 

Ethylene  Diacetate  18 

Ethylene  Dichlorhydrin  81 

Eugenol  -38 

Fuoric  Acid  98 

Furfural  69 

Furfuryl  Alcohol  78 

Methanol  45 

Methyl  Anthranilate  16 

Methyl  Carbitol  63 

Methyl  Cellosolve  25 

Methyl  Furoate  34 

Methyl  Sulfate  100 

a  Naphthonitrile  25 

£  Naphthonitrile  30 

a  Naphthyl  Amine  57 

£  Naphthyl  Amine  65 

3 , 4  Nitro  Amino  Toluene  107 

o  Nitro  Aniline  133 

P  Nitro  Benzyl  Chloride  56 

Nitro  Benzene  -4 

o Nitro  Chloro  Benzene  0 

Nitro  Methane  79 

0  Nitro  phenol  25 

o  Nitro  Toluene  -28 

ophenetidine  “2 

pPhenetidine  46 

phenyl  Hydrazine  61 

Fhenyl  phthalate  41 

phthalic  Anhydride  128 

n  Propyl  Furoate  -48 

Pyridine  “36 

Salicyl  Aldehyde  5 

Sulfur  Dioxide  t3 

Tetrahydro  Furfuryl  Alcohol  39 
oToluidine  “7 

Xylidines  “49 
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C6H|2 


HEXAMETHYLENE  TETRAMINE  <CH2)6N4 

The  distribution  coefficient  °‘  Hexatnethylene  Tetraniine 

between  Ethyl  Ether  and  Water,  for  a  concentration of  about  «o  "till- 
mols  per  liter  in  the  water  layer  is  0.0026  at  about  20  .  (Coliander, 
1949,  quoted  from  Collander  and  B'drlund,  1933)- 


CYCLOHEXANOL  C6Hi;l0H 

SOLUBILITY  OF  CYCLOHEXANOL  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  and  Everson,  1949) 

cc  C6H110H  per  100  cc  Aqueous  Solvent  in: 

_ _ _ _ — - - — - - - s 

Gms.  Sulfonate  Na  Benzene  Na  t)  Cymene  Na  Toluene  Na  Xylene 
per  100  cc  Sulfonate  Sulfonate  Sulfonate  Sulfonate 
Aqueous  Solvent  _ ^ ^ v  ^ - s.  ^ ^ — 


At 

250 

At  6o° 

At  25° 

At 

6o‘ 

»  At 

25° 

At  6oc 

1  At 

25° 

At 

60' 

0 

3 

.40 

3.38 

3  -40 

3 

.38 

3 

.40 

3-38 

3 

.40 

3  ■ 

.38 

5 

4 

.08 

3  -71 

13-6 

11 

.0 

4 

.42 

4-13 

4 

.0 

5 

.03 

8 

— - 

— 

31  -1 

25 

•  9 

— 

— 

— 

— 

1 0 

4 

.43 

4-05 

— 

— 

8 

.68 

8.62 

17 

.3 

20 

.2 

IS 

— 

— 

54  .2 

61 

.6 

54 

.1 

61 .8 

131 

.0 

127 

.0 

20 

14 

.1 

13.8 

76.7 

70 

.6 

>400 

.0 

365-0 

>400 

.0  > 

O 

O 

.0 

22 

28 

.8 

27-0 

— 

— 

— 

— 

— 

— 

25 

>400 

O 

O 

O 

A 

0 

— 

— 

— 

— 

— 

— 

32 

>400 

4-00. 

— 

— 

— 

— 

— 

— 

34-6 

— 

— 

145.0 

119 

•  4 

— 

— 

— 

— 

40 

— 

— 

— 

— 

>400 

.0  > 

400.0 

>400 

.0  > 

400 

.0 

3-METHYL  PENTANONE-2  CH3C0CH (CH3  )CH2CH3 

RECIPROCAL  SOLUBILITY  OF  3-METHYL  FENTANONE-2  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  1940) 


Gms.  C^H120  per  100  gms, 


H20  rich  Phase  C^H120  rich  phase 


20  2.26  (0.9926) 

25  2.09  1 0.9944) 

30  1.93  (0.9935) 


98.05  (0.8328) 
97.97  (0.8131) 
97.83  (0.8088) 


The  figures  in  parenthises  are  the  densities  at  the  respective  temper¬ 
atures. 
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4-METHYL  PENTANONE-2  CH3COCH2CH (CH3 ) 2 


RECIPROCAL  SOLUBILITY  OF  4-METHYL  PENT A NONE -2  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  1940) 


t° 


20 

25 

30 


Gms.  C6Ha  0  per  100  gms. 


H^O  rich  phase 


C6H120  rich  phase 


2.04  (0.9951 • 
1.91  (0.9944 ) 
1.78  10.9932) 


97-59  (0.8092) 
97-93  1 0.801 8) 
97.80  (0.7981) 


The  figures  in  parenthises  are  the  densities. 


4-METHYL  PENTANONE-3  (CH3 )2CHCOC2H5 

RECIPROCAL  SOLUBILITY  OF  4-METHYL  PENTANONE-3  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  1940) 


t° 


20 

25 

30 


Gms.  C6H120  per  100  gms, 


H  0  rich  Phase  C6H120  rich  phase 


1.63  (0.9959) 
1.52  (0.9952) 

1.42  (0.9941) 


98.79  (0.8128) 
98.69  (0.8088) 
98.60  (0.8047) 


The  figures  in  parenthises  are  the  densities 


3,  3-DIMETHYL  BUTANONE-2  (Pinacolin)  CH^OCICH^ 


RECIEKOCAl  SOLUBILITY  OF  3.  3-DIMETBYl  BUTANONE-a  and  water 

(Ginnings,  Plonk,  and  Carter,  1940) 


t° 


20 

25 

30 


Gms.  C6H120  per  100  gms. 


,0  rich  Phase  C^H^O  rich  phase 


2.04  (0.9954) 
1.90  (0.9946) 
1.77  (0.9933) 


98.35  ( 0.809“ ' 
98.24  (0.8053) 
98.14  I0.8010) 


HEXANONE 


HEXANONE-3  C2H5CO(CH2)2CH3 


reciprocal  solubility 

(Ginnings,  Plonk, 


OF  HEXANONE-3  and  water 

and  Carter,  1940) 


The  figures 


Gms.  C6H120  per  100  gms. 


t“ 

"ho  rich  phase 

c, H  0  rich  phase 
^6  12 

20 

25 

30 

1.57  (0.9962) 

1 .47  ( 0 . 9952 ) 

1 .38  (0.9943  * 

98.47  10.8175) 
98.38  (0.8134) 
98.30  ( 0 . 8087 ) 

in  parenthises  are  the  densities 
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HEXANONE-2  CH3C0(CH2)3CH3 

RECIPROCAL  SOLUBILITY  OF  HEXANONE-2  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  19401 


t° 


20 

25 

30 


Gms *  C^H120 

H20  rich  Phase 

1.75  (0.9959) 
1.64  (0.9950) 
1.53  (0.9938) 


per  100  gms . 


C6Hi2°  rich  Phase 

97.88  (0.8154) 
97.75  (0.8117) 
97.64  (0.8079) 


The  figures  in  parenthises  are  the  densities. 


CAPROIC  ACID  CH3(CH2)4COOH 

SOLUBILITY  OF  CAPROIC  ACID  IN  WATER 

(Ralston  and  Hoerr,  1942) 


t° 

Gms.  CH3(CH2)4COOH 

t° 

Gms.  CH3(CH2 

per  1 00  gms .  H20 

per  100  gms 

0 

0.864 

30 

1 .019 

15 

0.882* 

45 

1.095 

20 

0.968 

60 

1.171 

‘Quoted  from  Lewkowitch. 

The  distribution  coefficient  of  Caproic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  133  to  1254  millimols  per  liter  of  the 
ether  layer  divided  by  1.66  to  13.5  millimols  per  liter  of  the  water 
layer  is  80  -  93  at  about  20° .  (Collander,  1949). 

The  eutectic  of  mixtures  of  Caproic  and  Acetic  Acids  is  at  -5.40  and 
97.7  wt .  %  CH3 (CH2 I^COOH  (Ralston  and  Hoerr,  1942). 

SARC1SINE  ANHYDRIDE  (CH3NHCH2C0 )20 

Freezing-point  data  for  the  system  Sarcosine  Anhydride-Cholesterol  are 
given  by  Branstatter,  1943. 


CYSTINE  PHOSPHOTUNGSTATE  [SCH2CH(NH2  )C00H]2 -H3P04 -i2W03 -6R20 

SOLUBILITY  OF  CYSTINE  PHOSPHOTUNGSTATE  IN  AQUEOUS  SOLUTIONS 
OF  HYDROCHLORIC  ACID  AT  220 


n  olyke,  Hiller 

Normality  of 
Aq.  HC1  Solvent* 

0.0  (HO) 
0.25 
0.50 
1 .0 
2.0 

‘The  aqueous  solvent  contained 
liter . 


and  Dillon,  1942) 

Millimols  Amino  Acid 
per  liter  Sat.  Sol. 

0.450 
0.507 
0.596 
0.566 
0.364 

Iso  50  gms .  Fhosphotungstate  Acid  per 
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c6h  1 2° 4 

Results  for  the  effect  of  temperature  upon  the  solubility  of  Cystine 
Fhosphotungstate  in  Aqueous  0.25  n  HC1  are  given  in  the  form  of  a  dia- 


gram  from  which 

the 

following  approximate 

values , 

expressed  as  milli 

grams  of  Amino 

Acid 

Nitrogen  per  liter,  were  taken 

• 

t° 

Mgs. 

Amino  Acid  N 

t° 

Mgs .  Amino  Acid  N 

per  liter 

per  liter 

0 

0.82 

25 

20. 

10 

3-5 

30 

32. 

20 

11  -5 

40 

80. 

RHAMNOSE  C6H1205‘H20 

The  distribution  coefficient  of  Rhamnose  between  Ethyl  Ether  and  Water, 
for  a  concentration  of  1000  millimols  per  liter  in  the  water  layer  is 
0.00019  at  190.  (Collander,  1949)- 


SORBOSE  C6H1206 

SOLUBILITY  OF  SORBOSE  IN  WATER  AND  IN  ETHYL  AI£0H0L 

(Slobodin,  Basova,  and  Helms,  1946) 


Gms.  C6H1206per 

1 00  gms .  Sat .  Sol 

t° 

\o 

c2h5oh 

0 

37-8 

— 

20 

44.0 

0.5 

40 

51 .1 

0.96 

60 

57  -7 

1 .85 

80 

64  -4 

2.9  (78°) 

100 

71  .8 

—  — 

GLUCOSE  C6H1206 


The  distribution  coefficient  (c-§feW>  of  Gluc0se  betWee"  ^ 
Ether  and  Water,  for  a  concentration  of  about  2000  millimols  per  liter 
in  the  water  layer,  is  0.0000045  at  19  •  (Collander,  1945 


GLUCONIC  ACID  C5H6(0H ) 5C00H 

The  distribution  coefficient  f 

i"  o'oooo  ./no-,  i Collander, 


LEUCINE  (1)  (CH3)2CHCH2CH(NH2)COOH 


100  gms .  H20  dissolve  2.19  gms  •  1» 
1 942 )  • 

The  authors  review  the  results  of 
peratures  between  o°  and  25  • 


Leucine  at  25°  (Stoddard  and  Dunn, 
other  determinations  in  water  at  tern 
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The  distribution  coefficient  of  Leucine  between  Ethyl  Ether  and  Water, 
for  ^concent  rat  i  ons  of  o.ooaS  mlli.ols  f*r  liter  .»  the  ether  layer  dt- 
vided  by  232  millimols  per  liter  in  the  water  layer  is  0000012  at  19  • 

(Collander,  1949* • 


100  cc  Butyric  Acid  dissolve  0.024  g"s .  Leucine  at  180.  ( Frzylecki  ,and 

Kasprzyle-Czaykowska,  1938) - 


LEUCINE  (dl)  ICH3)2CHCR2CH(NR2)C00H 

SOLUBILITY  OF  dl  LEUCINE  IN  ANHYDROUS  LIQUID  AMMONIA 

(Zachary  and  Moore,  1949) 


t° 

Moles 

A - A  \ 

liter  Sat . 

196 

-77 

0.050 

21 0 

-63 

0.053 

277  -5 

“45  -5 

0.055 

238 

-35 

0.057 

0_  per 
Sol. 


GLUCOSE  AMINE  C6R1305N 

The  distribution  coefficient  (c°on6  .H^ff 1  of  Glucose  Amine  between 

Ethyl  Ether  and  Water,  for  a  concentration  of  about  100  millimols  per 
liter  of  the  water  layer  is  0.0001  at  22°.  (Collander,  1949). 


n  HEXANE  CH.,  ( CH _  i  ..CH., 

O  *  H  O 

100  gms .  n  Hexane  dissolve  0.0111  gms .  H20  at  20°  . 

100  gm.  mols .  n  Hexane  dissolve  0.053  gm.  mols .  H?0  at  20°  . 

(Black,  Joris,  and  Taylor,  1948). 

The  solubility  of  n  Hexane  in  aqueous  solutions  containing  from  0  to 
40  percent  of  Sodium  Benzene  Sulfonate,  Sodium  p  Cymene  Sulfonate,  Sod¬ 
ium  Toluene  Sulfonate  and  Sodium  Xylene  Sulfonate  was  found  to  be  less 
than  0.05  gm.  per  100  cc  aqueous  solvent  at  2s0  and  6o° .  (Booth  and 
Everson,  1949). 

The  Aniline  point  of  n  Hexane  is  68.6°.  iLudeman,  1940,  quoted  from 
Evans,  1937). 
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THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
n  HEXANE  AND  VARIOUS  SOLVENTS 


( Pranc  i 


Solvent  C.S.T.  of 

the 

Mixture 

Acetic  Acid 

-5 

Acetic  Anhydride 

59 

Chloro  Acetic  Acid 

137 

Furoic  Acid 

166 

Benzoic  Anhydride 

79 

phthalic  Anhydride 

197 

Anthranilic  Acid 

219 

Methanol 

35 

Ethanol  < 

-78 

Diacetone  Alcohol 

10 

Methyl  Cellosolve 

28 

Cellosolve 

"32 

Methyl  Carbitol 

85 

Carti tol 

12 

Ethylene  Chlorohydrin 

101 

Furfuryl  Alcohol 

115 

Tetrahydro  Furfuryl  Alcohol  82 

Benzyl  Alcohol 

49 

phenyl  Ethanol 

33 

Cinnamyl  Alcohol 

100 

Croton  Aldehyde 

-21 

Dicrot on 

-22 

Aldol 

23 

paraldehyde 

-6l 

Furfural 

92 

Benzaldehyde 

3 

Salicyl  Aldehyde 

31 

Aniline 

69 

0  Toluidine 

25 

Xylidines 

-22 

jx  Naphthyl  Amine 

117 

3  Naphthyl  Amine 

143 

0  Amino  Diphenyl 

45 

p  Amino  Diphenyl 

134 

Diphenyl  Amine 

23 

Diphenyl  Ethylene  Diamine 

100 

phenyl  a  Naphthyl  Amine 

69 

0  Chloro  Aniline 

14 

0  Nitro  Aniline 

233 

3,  4  Nitro  Amino  Toluene 

181 

0  phenetidine 

26 

p  phenetidine 

81 

,  1944) 


Solvent  01 

the 

Mixture 

Ethyl  Formate 

-40 

Ethyl  Aceto  Acetate 

32 

Ethyl  Lactate 

8 

Ethyl  Oxalate 

15 

Butyl  Oxalate 

-58 

Methyl  Fuorate 

50 

Ethyl  Fuorate 

16 

n  Propyl  Furoate 

-28 

n  Butyl  Furoate 

-26 

n  Amyl  Furoate 

-36 

Methyl  Anthranilate 

47 

Ammonia 

56 

Carbon  Dioxide 

-61 

Sulfur  Dioxide 

10.2 

Acetone 

-39 

Acetonyl  Acetone 

59 

Acetophenone 

3 

Nitro  Benzene 

21 

0  Nitro  Toluene 

0 

0  Nitro  Phenol 

41 

0  Nitro  Chloro  Benzene 

41 

2  Nitro  Benzyl  Chloride 

104 

2 -Nitr 0-4 -Methyl  Fhenol 

18 

2,  4-DinitroChloro  Benzene 

199 

phenol 

51 

0  Cresol 

5 

m  Cresol 

12 

2  Cresol 

11 

Cresylic  Acid 

0 

0  Chloro  Fhenol 

5 

2  Chloro  Phenol 

69 

2,  4-Xylen-i-ol 

-70 

0  Benzyl  Phenol 

65 

Eugenol 

0 

m  Hydroxy  Diphenyl 

134 

3  Naphthol 

145 

n  Butyramide 

174 

Chlorex 

11 

Dioxane 

-13 

a Naphthonitrile 

73 

3  Naphthonitrile 

79 

pyridine 

-25 

DIMETHYL  BUTANE  2, 


2- 


(CH3>3CCH2CH3  and  2,  3- 


(CH3)2CHCH(CH3)2 


methyl  pentane  2-  (ch3)3chich2)2ch3 

The  critical  solution  temperature  of  2 
74.7°.  (Ludeman  1940,  quoted  from  Evans, 


-Methyl 
1937  > • 


pentane  with  Aniline 


is 
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The  pressure,  volume,  temperature  relations  for  n  Hexane,  2-Methyl 
Pentane  and  2,  3  Methyl  Butane  are  given  by  Kelso  and  Felsing,  1942. 

Equilibrium  in  the  binary  systems  2,  2  Dimethyl  Butane  -2,3  Dimethyl 
Butane  and  2,  2  Dimethyl  Butane  -Cyclo  Pentane,  are  given  by  Fink,  Cines, 
Frey,  and  Aston,  1947- 


LYS I  HE  PHOSPHOTUNGSTATE  [NH2 (CH2 )^CH (NH2 1C00H]  3 *2H3P04 ' i2W03 • 1 oH20 

SOLUBILITY  OF  LYSINE  PHOSPHOTUNGSTATE  IN  AQUEOUS  SOLUTIONS  OF 
HYDROCHLORIC  ACID  AT  220 

(Van  Slyke,  Hiller,  and  Dillon,  1942) 

Normality  of  Millimols  Amino  Acid 

Aqueous  HC1  Solvent  per  liter  Saturated  Solution 

0.25  O.OS5 

0.50  0.081 

1.0  0 . 084 

2.0  0.040 

Results  for  the  effect  of  temperature  on  the  solubility  of  Lysine 
Phosphotungstate  in  Aqueous  0.25  n  HC1,  determined  by  the  resolution 
method,  are  given  in  the  form  of  a  diagram  from  which  the  following  ap¬ 
proximate  values,  expressed  as  milligrams  of  Amino  Acid  Nitrogen,  were 
taken . 


t° 

Milligrams  Amino 
Acid  N  per  liter 

t° 

Mi lligrams 
Acid  N  per 

0 

0.36 

25 

2 .1 

10 

0.85 

30 

2.5 

20 

1 .7 

40 

2.9 

ARG I N I  HE  PHOSPHOTUNGSTATE  [NH2C (:NH )NH (CH2 ),CH(NH  1C00H] _ -2H, P0„ • 12WO,  •  8Ho0 
SOLUBILITY  OF  ARGININE  PHOSPHOTUNGSTATE  IN  AQUEOUS  SOLUTIONS  AT  220 

(Van  Slyke,  Hiller,  and  Dillon,  19421 

The  determinations  were  made  both  by  precipitation  and  by  resolution 
of  the  Phosphotungstate  in  the  aqueous  solvent.  Various  ratios  of  excess 
f  Phosphotungstic  Acid  ( PTA )  and  Arginine,  and  also  of  concentration  of 
HCi  were  used. 


Original  Solvent  Additional  Millimols  Solubility  of  Arginine 

per  liter  in  Millimols  per  liter 

^ - ^  ^ - - -  - -  ^ 


Normality 

Gms .  PTA 

- - 

/ - - - ^ 

HCI 

per  liter 

Arginine 

PTA 

Precipitation 

Method 

Resolution 

Method 

1 .0 

1 .0 

1 .0 

1 .0 

0.0 

So.o 

50.0 

50.0 

50.0 

50.0 

2 .36 

4.73 

9.46 

18.92 

18.3 
20.0 

23  .2 

29.4 

0.223 

0 .229 

0.233 

0.235 

0.217 

0.217 

0.217 

0.213 

0.25 

50.0 

0.066 

0.5 

50.0 

_ 

0.069 

1 .0 

50.0 

_ 

0.150 

2.0 

50.0 

_  _  __ 

0.217 

3  -0 

50.0 

— 

__ 

0.221 

0.100 
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Results  for  the  effect  of  temperature  on  the  solubility  of  Arginine 
Phosphotungstate  in  Aqueous  0.25  n  HC1,  determined  by  the  resolution 
method  are  given  in  the  form  of  a  diagram  from  which  the  following  ap¬ 
proximate  values,  expressed  as  milligrams  of  Amino  Acid  Nitrogen,  were 
taken . 


.  n 

Milligrams  Amino 

.  ft 

Milligrams 

Amino 

t° 

Acid  N  per  liter 

t 

Acid  N  per 

liter 

0 

1 .08 

25 

5-0 

10 

1 .7 

30 

7-5 

20 

3-3 

40 

18.0 

DIETHYL  GLYCOL  meso  and  dl  CH3CH2CHOHCROHCH2CH3 

Freezing-point  data  for  mixtures  of  meso  and  dl  Diethyl  Glycol  are 
given  by  Young,  Cristol,  and  Weiss,  1943. 


HEXAMETHYLENE  GLYCOL  (I,  6-Hexaned i ol )  CH20H (CH2 >4CH20H 

The  distribution  coefficient  ( ^ ^ one Hexamethylene  Glycol  be¬ 
tween  Ethyl  Ether  and  Water,  for  a  concentration  of  about  900  millimols 
per  liter  of  the  water  layer  is  0.12  at  20° .  (Collander ,  1949>- 


2,  4-PENTANED I0L,  2-METHYL  (CH3 >2C0HCR2CH0HCR3 


The  distribution  coefficient  of  2,  4-Pentanediol ,  2 -Methyl  between 
vl  Ether  and  Water,  for  concentrations  of  290  millimols  per  liter  in 
ether  layer  divided  by  571  millimols  per  liter  in  the  water  layer  is 
at  20°.  (Collander,  1949>- 


Eth- 

the 

0.51 


PINACOL  (Cfl3)2C(OH)COHlCfl3>2 

The  distribution  coefficient  Pi"lco1  Ethj'1  . 

Fther  and  Water,  for  a  concentration  of  about  500  mllisols  Per  liter  in 
htner  ano  waier,  iui  a  irnllander  1049,  quoted  from  Barlund, 

the  water  layer  is  0.43  at  20  •  ILOiianoer,  194V.  v 

1929  * • 


CARBITOL  (Diethylene  Glycol  Monoethyl  Ether)  C2R5OCH2CH2OCfl2CH2OH  and 
Other  Organic  Solvents. 


SOLUBILITY  OF  WATER 

(Copley, 


IN  CARBITOL  AND  OTHER  ORGANIC  SOLVENTS  AT  4-5° 

Ginsberg,  Zellhoeffer,  and  Marrel,  1941) 


Organic  Solvent 


Mol.  Fraction  H20 
in  Sat .  Sol . 


Carbitol 

Triethylene  Tetramine 
Tetraethylene  pentamine 
Methylated  Triethylene  Tetramine  1 
£iace?Jl,  Trimethyl,  Triethylene  Tetramine  (C,,H 

Hexamethylene  Diamine  rivrol 

Dimethylether  of  Tetramethylene  Glycol 

Triethyl  Phosphate 


N„,  Trimethyl) 
(C15H20^3^4 ' 


0.126 

0.588 

0.622 

0.398 

0.610 

0.382 

0.099 

0.104 
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TR I  ETHYLENE  GLYCOL  (CH2OCH2CH2OH  )2 


The  distribution  coefficient  of  Triethylene  Glycol  be¬ 

tween  Ethyl  Ether  and  Water,  for  a  concentration  of  about  1000  millimols 
per  liter  in  the  water  layer  is  0.0031  at  about  20  .  (Collander,  1949>- 


SORBITOL  C6H1I+06-iH20 

SOLUBILITY  OF  SORBITOL  IN  WATER  AND  IN  ETHYL  ALCOHOL 

(Slobodin,  Basova,  and  Helms,  19461 

Gms.  C6H.  06  per  100  gms. 


h2o  c2hsoh 

20 

72  2.8 

50 

7.6 

60 

86.5 

78 

20.0 

1  00 

98.  (approx.) 

TRIETHYL  AMINE  (C2HS  )?N 

THE  SYSTEM  TRIETHYL  AMINE  -  WATER 

(Roberts  and  Mayer,  1941) 

Results  for  the  consolute  curve 


t°  of  Appearance 
of  Turbidity 

18.9 
18.4 
18.7 
20.0 
22 .2 


Gms.  (C2H5 ) 3N  per 
1 00  gms  .  °Mixture 

15.7 

25.1 

44-8 

73.0 
92 .0 


Results  are  also  given  for  the  compositions  of  the  liquid  and  vapor 
phases  at  pressures  from  1.22  to  5.75  centimeters  Hg  and  temperatures 
from  o°  to  180. 

The  distribution  coefficient  of  Triethyl  Amine  between  Ethyl  Ether  and 
Water,  for  concentrations  of  97.4.millimols  per  liter  in  the  ether  layer 
divided  by  16.4  millimols  per  liter  in  the  water  layer  is  5.0  at  180 
(Collander,  1944). 
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TRIETHYL  AMINE  HYDROCHLORIDE  lC0Hc  )0N "HCl 

SOLUBILITY  OF  TRIETHYL  AMINE  HYDROCHLORIDE  IN  NITRO  BENZENE 
CONTAINING  METHYL  ALCOHOL  AND  TRIETHYL  AMINE  AT  250 

(Bartlett  and  Nebel,  1940) 

Gm.  mols .  per  liter  Saturated  Solution 


CH30H 

IC2H5>3N 

(C2Hs  >3N -HC1 

0.0 

0.0 

0.0157 

0.0 

0.101 

0.0147 

0.0833 

0.102 

0.0236 

0.167 

0.102 

0.0356 

0.250 

0.102 

0.0468 

DIPROPYL  AMINE  (CH3CH2CH2 )2NH 

The  distribution  coefficient  of  Dipropyl  Amine  between  Ethyl  Ether  and 
Water,  for  concentrations  of  97.9  millimols  per  liter  of  the  ether  layer 
divided  by  14.3  millimols  per  liter  of  the  water  layer  is  6.8  at  170. 
ICollander,  1949). 


DIETHYL  ETHANOL  AMINE  C6H150N 

The  distribution  coefficient  of  Diethyl  Ethanol  Amine  between  Ethyl 
Ether  and  Water,  for  concentrations  of  82  millimols  per  liter  of  the 
ether  layer  divided  by  233  millimols  per  liter  of  the  water  layer  is  6.8 

at  170.  ICollander,  1949) • 


D I  I  SO  PROPYL  AMINE  [ (CH3  )  2CH] 2NH 


The  distribution  coefficient 
and  Water,  for  concentrations 
layer  divided  by  750  millimols 
20°.  ICollander,  1950)  • 


of  Diiso  Fropyl  Amine  between  Ethyl  Ether 
of  4.46  millimols  per  liter  of  the  ether 
per  liter  of  the  water  layer  is  0.0059  at 


TR I  ETHANOL  AMINE  N (CH2CH20H  >3 


The  distribution  coefficient  of  Triethanol^ine^et.een^thyl  Ether 

C^"ld7bC,Tor»iinSs  per  liter  in  the  water  layer  is  o.ooit  at 
20°.  ICollander,  1949) • 
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HEXYL  AMMONIUM  CHLORIDE  C6H13NH3C1 

SOLUBILITY  OF  HEXYL  AMMONIUM  CHLORIDE  IN  AQUEOUS  ETHYL  AI£OHOL 

(Ralston  and  Hoerr,  1946) 


.  % 

Gms .  C^H13NH3C1 

per  100 

gms.  Solvent  at: 

i5oh 

0 . 0° 

O 

O 

O 

cq 

40.0° 

60 .0° 

80. 0° 

o  bH.,0) 

155 

317 

374 

438 

510 

20 

159 

295 

348 

415 

495 

40 

145 

276 

334 

400 

485 

6o 

126 

245 

300 

363 

435 

8o 

112 

174 

218 

266 

322 

95 

85 

116 

150 

192 

240 

99-9 

61 

89 

120 

157 

205 

■  published 

paper 

gives  the  results  only 

in  the  form  of  a 

diagram 

The  above  numerical  values  were  kindly  supplied  by  the  authors. 


SULFONAL  (CH3)2C(S02C2Hs)2 

Freezing-points  of  mixtures  of  Sulfonal  and  Pyramidon  are  given  by 
Kofler,  1949. 


TRIETHYLENE  TETRAMINE  C6HlgN4 

The  distribution  coefficient  of  Triethylene  Tetramine  between  Ethyl 
Ether  and  Water,  for  concentrations  of  0.0638  millimols  per  liter  in  the 
ether  layer  divided  by  933  millimols  per  liter  in  the  water  layer  is 
0.00026  at  210.  (Collander,  1949,  quoted  from  Collander  and  Barlund, 

1933 ) • 


PENTACHLORO  TOLUENE  C6C1SCH3 

SOLUBILITY  OF  PENTACHLORO  TOLUENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 

0  Mol.  Fraction  CgCl.OL 

in  Saturated  Solution 


8.77 

0.0083 

19.92 

0.0112 

29.93 

0.0153 

41 .88 

0 . 0224 

PHENYL  ISOTHIOCYANATE  (Phenyl  Mustard  Oil)  C^HgNCS 
FREEZING-POINTS  OF  MIXTURES  OF  PHENYL  ISOTHIOCYANATE  AND  DIPHENYL  AMINE 

(Osilov  and  Trikonov,  1949) 


t° 

Mol.  % 

(C6H5)2NH 

t° 

Mol. 

%  (C6H5  >2nh 

t° 

Mol.  %  (C6H5)2 

-21 .8 
-25.2 

0.0 

5  •  0 

-12 

.0 

20.0 

25.8 

55-0 

“28  .4 

(Eutec . 

)  9.1 

’111 

1  f\ 

•  4 

40.0 

29.9 

60.0 

-23.0 

12.5 

1  0  . 

20 

•3 

.9 

45-o 

50 

43  .5 
53  .8 

80.0 
100  .0 
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TRINITRO  TOLUENE  2,  4,  6-  (N02  )3C6H2CH3 

Freezing-point  data  are  given  for: 

Trinitro  Toluene  +  Anesthesin  (Kofler,  1949) 

Trinitro  Toluene  +  Fluorene  (Kofler,  1948) 

Trinitro  Toluene  +  Tetryl  (Howson,  Mulvaney,  and  Evans,  1949) 
Trinitro  Toluene  +  RDX  (Campbell  and  Kushnarov,  1947) 

Trinitro  Toluene  +  NENO  (Campbell  and  Kushnarov,  1947) 


BENZALDEHYDE  C6H5CH0 


SOLUBILITY  OF  BENZALDEHYDE  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  aDd  Everson,  1949) 


Gms .  Na 
Sulfonate 
per  100  gms . 


cc  C^H^CHO  per  100  cc  Solvent  in  Aqueous: 


Na  Benzene 
Sulfonate 


Na  2  Cymene 
Sulfonate 


Na  Toluene 
Sulfonate 


Na  Xylene 
Sulfonate 


Aq.  Solvent  ^ ^ 

s 

x- - ^ 

X - 

/ - 

At  60' 

At  25° 

At  6o° 

At  25° 

At  6o° 

At  25° 

At  6o° 

At  25° 

0.0  0.40 

0.96 

0 .40 

0.96 

0.40 

0.96 

0.40 

0.96 

5 .0  0.60 

1.10 

1 .06 

1.10 

0.90 

1  .05 

1 .00 

1 .08 

10.0  0.70 

1.16 

2  .20 

2.69 

1 .09 

1  -44 

1 .50 

1 .81 

20.0  1 .05 

1 .89 

7.70 

8.62 

2  .56 

3  .22 

4.60 

5  .12 

32.0  2.53 

3  .81 

— 

— 

— 

34.5  — 

— 

28.9 

34-5 

40.0 

BENZOIC  ACID  C6H5COOH 

11  .6 

15.7 

24 .2 

28.9 

SOLUBILITY  OF  BENZOIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  MONOCHLORO  ACETATE 

( B  b.  agwat ,  1989  ) 


Gm.  Mols.  per  liter 


^CH2ClCOONa 

c6h5cooh 

25  -4 

0.0 

0.02763 

25  .4 

0.10830 

0.03662 

25  -4 

0.18050 

0.03989 

25-4 

0.54160 

0.05101 

26.6 

0.0 

0.02943 

26.6 

0.01321 

0.03109 

26.6 

0.02570 

0.03289 

26 . 6 

0.06018 

0.03597 

26 .6 

0 .27080 

0.04479 

Gm.  Mols.  per  liter 


t° 

CH2ClCOONa 

c6h5cooh' 

29.6 

0.0 

0.03237 

29.6 

0.01062 

0.03433 

29.6 

0.02083 

0.03697 

29-6 

0.04923 

0.03858 

29-6 

0 . 1 083  0 

0.04185 

29-6 

0.18050 

0.04610 

29*6 

0.54160 

0.05657 
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SOLUBILITY  OF  BENZOIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  TRICHLORO  ACETATE 


(Bhagwat, 

1939) 

Gm.  Mols. 

per  liter 

t° 

Gm.  Mols.  per  liter 

_ _ - \ 

t° 

'CCllgLCOONa 

c6hscooh' 

CCl3LC00Na 

c6h5cooh 

28.2 
28.2 
28  .2 
28.2 

0.00 

0.1741 

0.2691 

0.5382 

0.03057 

0.0318 

0.0327 

0.0368 

30.0 

30.0 

30.0 

30.0 

30.0 

0.00 

0.0490 

0 .1076 
0.2691 
0.5382 

0.03237 

0.03155 

0.03188 

0.03351 

0.03400 

SOLUBILITY  OF  BENZOIC  ACID  IN  AQUEOUS 
SODIUM  AMINO  BENZOATE 

SOLUTIONS  OF 

(Bhagwat, 

1939) 

t° 

Gm .  Mols . 

per  liter 

t° 

Gm.  Mols.  per  liter 

"NH2C6H4C00Na  C6K5C00H" 

NH2C6H4C00Na 

c6h5cooh 

28.2 

28.2 

28.2 

0.0 

0.01090 

0.01634 

0.03574 

0.03957 

0.04447 

28.2 

28.2 

28.2 

0.03268 

0.04902 

0.09804 

0.06049 

0.06294 

0.07848 

SOLUBILITY  OF  BENZOIC  ACID  IN  AQUEOUS  SOLUTIONS  OF  SODIUM  PROPIONATE 

(Bhagwat,  1989) 


t° 

Gm.  Mols. 

per  liter 

t° 

Gm.  Mols. 

per  liter 

C2H^C0GWa 

C6R5C00f 

C2H5C00Na 

c6h5cooh" 

28 .1 

0.0 

0.03165 

28.1 

0.29830 

0.19278 

28.1 

0.02082 

0.05035 

28.1 

0.44740 

0.23736 

28.1 

28 .1 

0.08130 

0.17890 

0.09380 

0.13758 

28.1 

0.89480 

0.30411 

DISTRIBUTION  OF  BENZOIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 


The  determinations  were  made  by  titrating  the  aqueous  layer  before  and 
after  shaking  with  the  organic  solvent  at  about  26°  and  calculating  the 
concentration  in  the  latter  by  difference.  The  distribution  coefficient 
K  is  the  concentration  in  the  HO  layer  (approx.  0.1%)  divided  by  the 
concentration  in  the  organic  solvent  layer. 


Solvent  in  Contact  Distribution  Coefficient  K 
with  H20  Cone.  H20  +  cone.  Org  .  Solvent 


Benzene 
Chlorof orm 

Carbon  Tetrachloride 
Skellys.olve  B 


0.47 

0.27  ~  0.48 
0.69 
1  -4  ~  3 -i 


In  the  case  of  n  Butanol,  Cyclohexanone,  Methyl  Ethyl  Ketone,  Methyl 
Iropyl  Ketone,  Ethyl  Acetate,  Methyl  Isobutyl  Ketone,  Ethyl  Ether,  Butyl 

etate  and  Di isopropyl  Ketone  the  distribution  coefficient  was  equal  to 
or  less  than  o.i. 
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The  distribution  coefficient  of  Benzoic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  132-1109  millimols  per  liter  of  the  ether 
layer  divided  by  1.9-14.2  millimols  per  liter  of  the  water  layer,  is 
70-78  at  about  20°  .  (Collander,  1949). 

SOLUBILITY  OF  BENZOIC  ACID  IN  FURFURAL 

(Trimble,  1941) 

t0  Gms.  C6H5C00H  per 
*  100  gms .  Sat .  Sol. 

o  1.2 

25  14.8 

40  34-3 

Freezing-point  data  for  mixtures  of  Benzoic  Acid  and  Palmitin  are  given 
by  Efremov,  Vinogradova,  and  Tichomirova,  1937* 

Corrections  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds 
p.  513,  last  table,  The  heading  of  the  last  column  should  read  Gms. 
CgHcCOOH  per  100  gms.  Solvent.  Page  515,  second  table,  the  results  are 
in  terms  of  Mol.  Fractions  instead  of  Gm.  Mols.  C^H^COOH  per  100  gm. 
mols.  sat.  sol.  Page  516,  the  3rd.  and  4th.  sentences  from  bottom  of 
page  should  be  changed  to  read,  The  demixing  temperature  instead  of  The 
critical  solution  temperature. 


SALICYLIC  ACID  o  0HC6H4C00H. 


SOLUBILITY  OF  SALICYLIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  MONOCHLORO  ACETATE 

(Bbagwat,  1939) 


Gm.  Mols.  per  liter 


t” 

'CH2ClCOONa 

H0C6H4C00H' 

25 

0.00 

0.01896 

25 

0.01320 

0.02518 

25 

0.02570 

0.02845 

25 

0.03788 

0.03237 

25 

0.04923 

0.03466 

25 

0.06020 

0.03760 

25 

0.08068 

0.04186 

25 

0.10830 

0 . 04611 

Gm.  Mols.  per  liter 


"CH2ClCOONa 

hoc6h4coor' 

25 

0.14770 

0.05346 

25 

0.27080 

0.07280 

25 

0.54160 

0.09810 

28.2 

0.00 

0.01782 

28  .2 

0.01320 

0.02354 

28.2 

0.03788 

0.03106 

28.2 

0.09020 

0.04185 

28.2 

0.18050 

0.05673 

28.2 

0.54160 

0.07701 

SOLUBILITY  OF  SALICYLIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  TRICHLORO  ACETATE 

(Bbagwat,  1939) 


t  0 

Gm.  Mols. 

per  liter 

l 

'cCl3C00Na 

H0C6H4C00H 

30.5 

0.0 

0.02125 

30.5 

0.04900 

0.02190 

30.5 

0.01794 

0.02240 

30.5 

0.05382 

0.02422 
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SOLUBILITY  OF  SALICYLIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  AMINO  BENZOATE 

(Bhagwat,  19391 


Gm.  Mol s .  per  liter 


Gm.  Mols.  per  liter 


NH2C6H4C00Na  H0C6H4C00R 


29.1 

0.00 

29-1 

0.01090 

29.1 

O.O1634 

29-1 

O.O3268 

29.1 

0 . 04902 

29-1 

0.09804 

hoc6h4cooh 

0.01847 

28.3 

0.02747 

28.3 

0.03433 

28 .3 

0.03171 

28.3 

0.02877 

28.3 

0.02943 

28.3 

28.3 

0.0 

0.01782 

0.00891 

0.02518 

0.01090 

0.02714 

0.01634 

0.03221 

0.03268 

0.03204 

0.04902 

0.02812 

0.09804 

0.02877 

SOLUBILITY  OF  SALICYLIC  ACID  IN  AQUEOUS  SOLUTIONS  OF  SODIUM  PROPIONATE 

(Bhagwat,  1939) 


t° 


Gm.  Mols.  per  liter 


Gm.  Mols.  per  liter 


"C2H5COONa 

hoc6h4cooh" 

"C2H5C00Na 

H0C6H4C00H 

27  *-8 

0.0 

0.01795 

27  .8 

0.17890 

0.17659 

27 .8 

0 . 02  082 

0.03589 

27 .8 

0.29830 

0.27155 

27 .8 

0.08130 

0.09264 

27 .8 

0.44740 

0.37982 

27.8 

0.09940 

0.10827 

27 .8 

0.89480 

0.73301 

SOLUBILITY  OF  SALICYLIC  ACID  IN  AQUEOUS  SOLUTIONS  OF  ACETAMIDE  AT  20° 

(Campbell  and  Campbell,  1940) 


Gms.  per  100  gins.  Sat.  Sol.  Solid  P'ase  Gms.  per  100  gins.  Sat.  Sol.  Solid  Fhase 


CH3CCNH2 

hoc6r4cooh'" 

ch3conh2 

hoc6h4cooh" 

0.0 

0.19  H0C6H  COOH 

25.9 

1 .30 

HOC*R(1COOH 

0.4 

0.225  " 

37.8 

2.71 

1 .6 

0.28  " 

44-3 

4.13 

"  +  i':i 

2.0 

0.26  " 

48.9 

4.24 

1  :i 

6 .2 

0.375  " 

52.4 

4.91 

ft 

12.85 

0.53 

64.5 

7  .53 

1  :i  +  CH,C0NRo 

1:1  =  HOC 

6H4C00H-CH3C0NH2 

79.3 

ch3coSb2  2 

The  distribution  coefficient  of  Salicylic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  356  millimols  per  liter  in  the  ether  laver 

ro&M,:im”ols  ^ ii,er  in  the  «“*•  ^ «•  ^ 


SOLUBILITY  OF  SALICYLIC  ACID  IN  FURFRUAL 

(Trimble,  1941) 


t° 


Gms.  H0C6H  C00H  per 
100  gms.  Sat.  Sol. 


o 

25 

40 


i  -5 
11.0 
28.8 
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Freezing-points  of  mixtures  of  Salicylic  Acid  and  Palmitin  are  given  by 
Efremov,  Vinogradova  and  Tichomirova,  1937. 

Correct  ion  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds  p.  527 
second  table,  the  results  are  in  terms  of  Mol.  Fractions  instead  of  Gm. 
Mols.  OHC^H^COOH  per  100  gm.  mols.  sat.  sol. 

HYDROXY  BENZOIC  ACIDS  m  and  p  H0C6H4C00H 

The  distribution  coefficient  of  m  Hydroxy  Benzoic  Acid  between  Ethyl 
Ether  and  Water,  for  concentrations  of  352  millimols  per  liter  in  the 
ether  layer  divided  by  17.0  millimols  per  liter  in  the  water  layer  is 
21  at  190.  (Collander,  1949). 

The  distribution  coefficient  of  p  Hydroxy  Benzoic  Acid  between  Ethyl 
Ether  and  Water,  for  concentrations  of  930  millimols  per  liter  in  the 
ether  layer  divided  by  36.4  millimols  per  liter  in  the  water  layer  is 
26  at  200.  (Collander,  1949). 


DINITRO  TOLUENE  I,  2,  4  C6H3CH3 (N02 )2 

Freezing-points  of  mixtures  of  1,  2,  4  Dinitro  Toluene  and  Naphthalene 
are  given  by  Kofler,  1940. 


DINITRO  o  CRESOL  ( N02 ) 2C 6H2 (CH3 ) OH 

Freezing-points  of  mixtures  of  Dinitro  o  Cresol  and  Ketociniol  are 
given  by  Brambilla,  1942. 


GALLIC  ACID  (H0)3C6H2C00H 

The  distribution  coefficient  of  Gallic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  69.7  millimols  per  liter  in  the  ether  layer 
divided  by  140  millimols  per  liter  in  the  water/ layer  is  0.50  at  21  • 
(Collander,  1949). 


BENZAMIDE  C6H5C0NH2 

Freezing-points  of  mixtures  of  Benzamide  and  PhenacetLne  are  given  by 
Kofler,  1948. 


NITRO  TOLUENES  o,  m,  fi  C6H4CH3N02 


Freezing-points  are  given  for: 


o  Nitro  Toluene  + 
0  Nitro  Toluene  + 
m  Nitro  Toluene  + 

2  Nitro  Toluene  + 
2  Nitro  Toluene  + 
2  Nitro  Toluene  + 


m  Nitro  Toluene  (Levine  and  Stern, 
2  Nitro  Toluene  " 

2  Nitro  Toluene  " 

2  4  Chloro  Nitro  Toluene  (Magidson 

2',  6  Dichloro  4-Nitro  Toluene  " 
Naphthalene  (Kofler,  1940) 


1938) 


&  Schewel.iof  f  , 
"  1935) 


Ol  £|  CM 
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AMINO  BENZOIC  ACIDS  o,  m,  2  NH2C6H4C00fl 


SOLUBILITY  OF  o  AMINO  BENZOIC  ACID  IN  WATER  AND  IN 
AQUEOUS  SOLUTIONS  OF  E  SULFONAMIDE  (Sulfanilamide) 

(Caronna,  1948) 


Gms.  E  Sulfonamide 
per  100  gms.  Sat.  Sol. 

o.o  (=H20) 
0.25 
0.50 
1 .00 
2 .00 
3  -oo 
4.00 


Gms .  E  NH2CgH^COOH 

At  180 

4-95 
6.03 
6.04 
6 .03 
6.05 
6.08 
6.12 


per  100  gms.  Sat.  Sol. 
At  30°^ 

6.11 
6.37 
6  .40 
6  .42 
7.07 

7 .12 
7.43 


DISTRIBUTION  OF  o,  m  and  p  AMINO  BENZOIC  ACIDS  BETWEEN 
ETHYL  ETHER  AND  WATER  AT  190 

(Coll&nder,  1949) 


Amino 

Benzoic  Acid 


Millimols  per 


Ether  Layer  (a) 


liter  in: 


Water  Layer 


TbT 


Distribution 

Coefficient 

a/b 


NH  C6I:  COOF 

ii 


199 

46 

420 


7.40 
31  *4 
55-0 


27 
l  -5 
7  .6 


ANTHRAN I L 1C  ACID 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds  p.  540 
first  table,  change  heading  Water  and  Acetone  to  Glycerol  and  Acetone 


TOLUENE  C6HsCH3 

RECIPROCAL  SOLUBILITY  OF  TOLUENE  AND  PERFLUORO 
METHYL  CYCLOHEXANE  ICgH^CF^ 

(Hildebrand  and  Cochran,  1949) 

The  sealed  tube  method  was  used  and  the  consolute  temperature  observed 
during  slow  cooling  of  the  mixtures. 


t° 

Vol.  Fraction 
of  C6HllCF3* 

Mol.  Fraction 
of  C6HSCH3 

t° 

Vol.  Fraction 
of  C6H11CF3* 

Mol.  Fraction 
of  C6H5CH3 

63.7 

0.900 

0.943 

87  .2 

0.400 

0.550 

83 .1 

0 

0.800 

0 .880 

82 . 0 

0.300 

0 .440 

87.7 

0.700 

0.810 

63.7 

0.200 

0 .314 

88.9 

88.6 

0.600 

0.500 

0.733 

0 .647 

42.8 

0.100 

0.169 

measured  at  25° 
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THE  CRITICAL  SOLUTION  TEMPERATURE  OF  MIXTURES  OF 
TOLUENE  AND  OTHER  SOLVENTS 

(Francis,  1944) 


C.S.T.  Of  „  ,  C.S.T.  Of 


Solvent 

the  Mixture 

Solvent 

the  Mixture 

Ethylene  Glycol 

210 

Triethylene  Glycol 

90 

Ethanol  Amine 

137 

Ethylene  Diformate 

15 

Diethylene  Glycol 

134 

Ammonia 

-5 

Resorcinol 

128 

Furfural 

<  -60.7 

Lactic  Acid 

100 

RECIPROCAL  SOLUBILITY  OF  TOLUENE,  DECANE  AND  ANILINE 

(Powers,  1949) 


Gms .  per  100  gms .  Sat.  Sol.  Gms.  per  100  gms.  Sat.  Sol. 


tu 

'c6b5ch3 

^10^22 

c6h5nh2' 

'c6h5ch3 

^10^22 

c6h5nh 

77 

20 

80 

47 

12 

17 

7i 

78 

- 

40 

60 

55 

9 

20 

7i 

77 

* 

60 

40 

41 

15 

14 

71 

72 

— 

67 

33 

56 

11 

26 

63 

66 

58 

- 

75 

80 

25 

20 

45 

38 

15 

19 

22 

19 

63 

62 

47 

49 

40 

33 

5 

7 

9 

78 

12 

10 

8 

12 

83 

83 

83 

54 

42 

31 

52 

14 

18 

22 

15 

31 

26 

22 

35 

55 

56 

55 

50 

RECIPROCAL  SOLUBILITY  OF  TOLUENE,  OCTADECANE  AND  ANILINE 

(Powers,  1949) 


Gms .  per 

100  gms . 

Sat .  Sol. 

t° 

'C6B5CH3 

Ci8H38 

^6^5^2 

98 

- 

20 

80 

103 

- 

40 

60 

98 

- 

60 

40 

94 

- 

67 

33 

87 

- 

75 

25 

8l 

- 

80 

20 

63 

75 

67 

7 

8 

78 

10 

8 

12 

83 

84 

77 

11 

17 

72 

Gms .  per 

100  gms . 

Sat .  Sol . 

^5CH3 

Ci8H38 

c6hsnh2 

69 

14 

14 

72 

84 

10 

23 

67 

86 

11 

26 

63 

73 

65 

81 

IS 

19 

13 

22 

19 

31 

63 

62 

56 

69 

18 

26 

56 

60 

22 

22 

56 

77 

15 

35 

50 

Freezing-points  are  given 


by  Krevenko,  1949  for: 


Toluene  +  o  Xylene 
Toluene  +  2  Xylene 
Toluene  +  Ethyl  Benzene 


PHENYL  UREA  C6H5NHC0NH2 
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The  distribution  coefficient  of  Phenyl  Urea  between 
Water,  for  concentrations  of  77-5  millimols  per  liter 
divided  by  70.4  millimols  per  liter  in  the  water  layer 
(Collander,  1949)- 


Ethyl  Ether  and 
in  the  ether  layer 
is  1.1  at  180 . 


CRESOLS,  o  and  2  CH3C6H40H 

SOLUBILITY  OF  o  CRESOL  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  and  Bnerson,  1949) 


cc  o  CHjCgH^OH  per  100  cc  Aqueous  Solvent  in: 


Sulfonate 
per  100  gms. 
Aqueous 

Na  Benzene 
Sulfonate 

Na  £  Cymene 
Sulfonate 

Na  Toluene 
Sulfonate 

Na  Xylene 
Sulfonate 

Solvent 

S' 

At  250' 

At  6o° 

At  25° 

At  6o° 

At  25° 

At  6o°  At  25° 

At  60' 

0.0  (=H20) 

2  .20 

3.08 

2  .20 

3-08 

2 .20 

3  .08 

2 .20 

3  -08 

5-0 

2.74 

3-^6 

13  •  0 

11  -3 

3.36 

3  -54 

7  .8 

6 .4 

8.0 

— 

— 

33  -6 

27 .2 

— 

— 

— 

— 

10.0 

3  -66 

4-25 

— 

— 

32.5 

18.4 

— 

— 

15.0 

22.0 

11  -3 

66.3 

74-3 

272.0 

283.0 

236  .4 

275-0 

20.0  >  400. o> 400.0 

82 .7 

92 .0 

>  400.0  >  400.0 

>400.0  >400.0 

32.0  >  400.0  >400.0 

— 

— 

— 

— 

— 

— 

34-6 

— 

— 

188.3 

198.4 

— 

— 

— 

— 

40.0 

— 

— 

— 

>  400.0  > 

400.0  ; 

>400.0  >400.0 

Freezing-points  of  mixtures  of  £  Cresol  and  Ketocineol  are  given  by 
Brambilla,  1942. 


BENZYL  ALCOHOL  C6R5CH20H 


RECIPROCAL  SOLUBILITY  OF  BENZYL  ALCOHOL  AND  WATER 

(HuckeL,  Niesel,  and  Biachs,  1944) 


t° 


20 

25 

30 

35 


Gms.  C6H5CH2OH  per  100  gms.  Gms .  C6E5CH2CH  per  100  gms . 


20  rich 
Phase 

Alcohol  rich 
Phase 

t° 

H20  rich 
■phase 

Alcohol  rich 
Phase 

3-92 

95-14 

40 

4.14 

92.79 

3-98 

94-73 

45 

4.196 

92.45 

4.07 

93.91 

50 

4 .194 

92 .08 

4.105 

93  -42 

SS 

4.365 

91  .38 

GUAIACOL 


Correction  to  Vol.  2 
first  sentence,  change 
temperature  etc. 


3rd.  Ed.  Solubilities  of  Organic  Compounds,  p.551 
the  critical  solution  temperature  to  The  demixing 
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THEOPHYLLINE  C?H802N4 


SOLUBILITY  OF  THEOPHYLLINE  IN  AQUEOUS  SOLUTIONS  OF  AMINES  AT  250 

(Le-oallen  and  Osol,  1949) 


Results  for  aqueous  solutions  of: 


Monomethyl  Amine 


Gram  mols .  per  liter 


C 

;7W4 

0.5364 

0.8399 

0.7903 

1  .200 

1 .028 

1  .520 

1 .244 

1  .783 

1 .696 

2  .293 

1 .802 

2  .409 

1 .809 

2.376 

1 .991 

1  .848 

3  -691 

1  .594 

3  *779 

1  .376 

Results  for 

aqueous 

Monoethyl 

Amine 

Gram  mols.  per  liter 


/  '  ' 

X. 

C2H5NH2 

^7^8^2^4 

0 .4982 

0.7818 

1 .021 

l  .480 

1 .750 

2  .305 

1 .812 

2.357 

2 .327 

2 .869 

2 .406 

2  .677 

2  .437 

2 .666 

2 .806 

2.397 

Results  : 

for  aqueous 

Di  n  propyl  Amine 

Gram  mols 

.  per  liter 

^(C3h7  >2nh 

C7H8°2N4 

0.4398 

0.6965 

0.7925 

1 .163 

1 .281 

1 .680 

1 .356 

1  .735 

1 .400 

1 .804 

1 .556 

1  .945 

2  .207 

2.399 

2 .243 

2.436 

Dimethyl  Amine 


Gram  mols.  per  liter 


s 

(CH3  >2nh 

c7h802n 

0.3081 

0.5140 

0.63S5 

0.985 

1 .008 

1 .470 

1 .238 

1 .743 

1 .695 

2.235 

1 .765 

2  .302 

2  .356 

2.868 

2.955 

3-259 

solutions  of: 

Diethyl  Amine 

Gram  mols . 

per  liter 

^ - 

"(C2H5)2NH 

C7fl8°2N4 

0.4723 

0.7462 

1 .066 

1 .503 

1 .335 

1 .813 

1 .379 

1 .364 

2.170 

2.558 

2.660 

2.916 

solutions  of: 

Mono  n  Butyl  Amine 

Gram  mols . 

per  liter 

1c4H9)NH2 

c7h802n4 

0.6063 

0.9379 

1 .154 

1 .629 

2  .481 

2  .863 

2  .499 

2.886 

2.721 

3  .071 

2.811 

3  .087 

2  .880 

3  -030 

4.132 

2  .605 

4.491 

2  .489 

Trimethyl  Amine 


Gram  mols.  per  liter 


'<ch3)3n 

c7h8o2n 

0.2525 

0.3905 

0.5164 

0.7367 

0.8411 

1 .093 

1 .078 

1 .376 

1 .532 

1 .743 

1 .930 

2.060 

2  .418 

2 .366 

Mono  n  Propyl  Amine 

Gram  mols.  per  liter 

_ 

'c3h7nh2 

^7^ 8^2^ 4 

0.7020 

1  .080 

1.115 

1  .620 

2.458 

2.913 

2.605 

2.895 

2.918 

2.730 

3-321 

2.553 

3.687 

2  .446 

Di  n  Butyl  Amine 

Gram  mols.  per  liter 

V9»2-nh 

c7h8o2n4 

0.3396 

0.5580 

0.5379 

0.8190 

0.6707 

0.9954 

1 .238 

1 .636 

1 .822 

2.110 

1 .940 

2 .196 

2 .125 

2 .278 

2 .490 

2 .460 

2.694 

2 .502 

689  C7H9 

2,  6-LUT 1 0 1  HE  (Dimethyl  Pyridine)  PHTHALATE[ (CH3 )2C5H3N] (COOH ) 

ioo  gms .  Abs.  C,H,.OH  dissolve  7.19  g^s .  2,  6  Lutidine  rhthalate  at  18-20 

-  96%  "  "  6.66  " 

"  Acetone  "  2.82  "  "  "  "  " 

(Grigorowsky  and  Kimen,  1945' 

BENZYLAMI NE  C6H5CH2NH2 

The  distribution  coefficient  of  Benzylamine  between  Ethyl  Ether  and 
Water,  for  concentrations  of  67.6  millintols  per  liter  in  the  ether  layer 
divided  by  35.9  millimols  per  liter  in  the  water  layer  is  1.9  4t  18  . 
(Collander,  1949). 


TOLUIDINE 

Correction  toVol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds  p.  559 
second  table.  Change  Methylhexane  to  Methyl  Cyclohexane  and  add  -8.3  as 
its  Critical  solution  temperature. 


ETHYL  CARBOTH I OLON  MALIC  ACID  (+)  (-)  (rac)  C7Hlo05 


XANT06EH  SUCCINIC  ACID  (+)  (-)  C7R1QOs 

SOLUBILITY  OF  EACH  SEPARATELY  AND  OF  MIXTURES  OF  THE  ISOMERS  IN  WATER 

(Fredga,  1940a) 

Compound 

(rac)  Xantogen  Succinic  Acid  (I) 

(+ )  "  "  "  (I ) 

(rac)  Ethyl  Carbothiolon  Malic  Acid  (II) 

(+ )  "  "  "  'i  in) 

(+ )  I  and  (+ )  II  (Active  Racemate) 

(-)  I  and  (+ )  II  (Conglomerate) 

(rac)  I  and  (rac)  II  (Conglomerate) 

Freezing-points  of  various  mixtures  of  the  optically  active  Isomers  of 
Ethyl  Carbothiolon  Malic  Acid  and  Xantogen  Succinic  Acid  are  given  by 
Fredga ,  1940. 


Gms .  Compound  per 
liter  Sat .  Sol . 

8.15 
24 .22 
5.98 
24.88 
24.33 
158.5 
14.19 


0  CARBOXY 


ADIPIC  ACID  COOH (Cfl2)3CH (COOH) (COOH) 


DISTRIBUTION  OF  0  CARBOXY  ADIPIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 

fore'and  ^  "ade  by  titrati»8  the  aqueous  layer  be- 

i,t-  l  f.  fter  shakln?  with  the  organic  solvent  at  about  26°  and  calcu- 

the  cone  in  the  ^  !”  the  R2°  ,ayer  laPPro*.  o.i6»>  divided  by 

ine  cone,  in  the  organic  solvent  layer. 


C7H I0°6 
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Dist.  Coef.  K 

Organic  Solvent 

in  contact  with  Cone,  in  H20 

Dist .  Coef .  K 

Organic  Solvent 

in  contact  with  Cone,  in  H_0 

*  Cone . 

in  Org.  Solvent 

2  Cone,  in  Org.  Solvent 

n  Butanol 

0.83 

Diiso  Propyl  Ketone  10  + 

Ethyl  Acetate 

3  .2 

Butyl  Acetate  10  + 

Ethyl  Ether 

10  + 

Methyl  Isobutyl  Ketone  6.8 

Chloroform 

10  + 

Methyl  Propyl  Ketone  2.2 

Skellysolve  B 

10  + 

Methyl  Ethyl  Ketone  1.0 

Carbon  Tetrachloride 

10  + 

Cyclohexanone  0.74 

Benzene 

10  + 

3  METHYL  ADIPIC  ACID 

C00H(CH2)3CH(CH 

3 1C00H 

SOLUBILITY  OF  (3  METHYL  ADIPIC  ACID  IN  WATER 

(Attane  and  Doumani,  1949) 


t° 

Gms.  C7H120„  per 
100  gms .  H20 

t° 

Gms.  C7H120„  per 
100  gms .  H20 

0.0 

4  -47 

29.8 

42  .6 

9.5 

6 .82 

33  -2 

68.2 

12.8 

8 .20 

41  .1 

146  .5 

20.0 

14-43 

52-3 

295- 

25.9 

24.8 

64-3 

591  • 

PIMELIC  ACID  (CH2)5(COOH)2 


DISTRIBUTION  OF  PIMELIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marvel  and  Richards,  1949) 

See  Note  under  3  Carboxy  Adipic  Acid  p.689 
Results  for  Distribution  Coefficient  K  in: 


H^O 


H20 


h2o 


h2o 


h2o 


n  Butanol  Ethyl  Acetate  Ethyl  Ethe7  Chloroform  Skellysolve  B 

0.15  -  0.17  0.38  0.91  10  +  10  + 

Freezing-points  are  given  by  Houston  and  VanSandt ,  1946,  for. 

pimelic  Acid  +  Suberic  Acid 
Pimelic  Acid  +  Azelaic  Acid 


DIETHYL  MALONIC  ACID  C (C2H5 »2 (COOH )2 


The  distribution .coefficient  of  Diethyl  Malonic  Acid  between  Ethyl 


5.2 


at  190.  (Collander,  1949! 
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c7H I 2°5 


DIACETIN  C3H5(0H)(00CCH3)2 

The  distribution  coefficient  1  of  Diacetin  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  about  500  millimols  per  liter  in 
the  water  layer  is  0.22  at  20° .  (Collander,  1949,  quoted  from  B'arlund, 
1929) • 


QUIN  1C  ACID  (H0)4C6H7C00H 

The  distribution  coefficient  of  Quinic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  0.4  millimols  per  liter  of  the  ether  layer 
divided  by  1304  millimols  per  liter  of  the  water  layer  is  0.00031  at  210. 
(Collander,  1949). 


HEPTENE- I  CH2:CH(CH2)4CH3 


SOLUBILITY  OF  WATER  IN  HEPTENE-i  AT  1.0  ATMOSPHERE  PRESSURE 

(Black,  Joris,  and  Taylor,  1948) 

The  determinations  were  made  by  the  use  of  Tritium  Oxide  as  a  tracer. 

Solubility 


in 


0 

0 

M» 

Sat.  Time, 

turation 

Hours 

Mols .  H20  per 

Gms .  H20  per 

100  mols.  C7H14 

100  gms.  C?H14 

10 

6.0 

0.3774 

0.0692 

20.1 

6.5 

0.6139 

0.1126 

20.5 

4-5 

0.5710 

0.1 047 

21 .2 

6-3 

0.6310 

0.1158 

CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  HEFTENE-i  AND  VARIOUS  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Acetic  Anhydride 
Chloro  Acetic  Acid 
Fhthalic  Anhydride 
Anthranilic  Acid 
Methanol 

Diacetone  Alcohol 
Methyl  Cellosolve 
Methyl  Carbitol 
Carbitol 

Ethylene  Dichlorohydrin 
Furfuryl  Alcohol 
Tetrahydro  Furfuryl  Alcohol 
Benzyl  Alcohol 
Phenyl  Ethanol 
Cinnamyl  Alcohol 
Dicroton  . 

A  Idol 
Furfural 

Benz aldehyde  ^ 

Salicyl  Aldehyde 
Aniline 
o  Toluid  ine 
a  Naphthylami ne 
E  Amino  Diphenyl 


24  Diphenyl  Ethylene  Diamine 

70  3,  4-Nitro  Amino  Toluene 

129  o  Phenetidine 

149  p  Phenetidine 

12  Ethyl  Aceto  Acetate 

-32  Ethyl  Lactate 

-io  Ethyl  Oxalate 

57  Methyl  Anthranilate 

-25  Phenyl  Fhthalate 

74  Sulfur  Dioxide 

76  Acetonyl  Acetone 

15  E  Nitro  Benzyl  Chloride 

“8  m  Dinitro  Benzene 

-14  2,4  Dinitro  Chloro  Benzene 

47  m  Cresol  ^ 

-78  Cresylic  Acid 

-26  o  Benzyl  Phenol 

56  Eugenol 

-50  m  Hydroxy  Diphenyl  > 

“3  Acetanilide 

26  n  Butyramide 

-25  Chlorex 

58  a  Naphthonitrile 

70 


52 

114 

-16 

41 

-2 

-25 

-26 

-13 

79 

-21 

11 

47 

149 

127 

-52 

-60 

3 

"44 

56 

134 

141 

-22 

5 


METHYL  CYCLOHEXANE  CH3C6H1]L 

THE  CRITICAL  SOLUTION  TEMPERATURE  OF  MIXTURES  OF 
METHYL  CYCLOHEXANE  AND  OTHER  SOLVENTS 

(Francis,  1944) 


C.S.T.  of 

Solvent  Mixture 


Acetanilide 

123 

Acetic  Acid 

7 

Acetic  Anhydride 

56 

Acetone 

"3 

Acetonitrile 

78 

Acetonyl  Acetone 

39 

Acetophenone 

-17 

A  Idol 

1 

p  Amino  Diphenyl 

72 

Ammonia 

63 

Aniline 

41 

Anthranilic  Acid 

132 

Amyl  Fu orate 

-70 

Benz aldehyde 

-15 

Benzoic  Anhydride 

28 

Benzyl  Alcohol 

14 

o  Benzyl  phenol 

10 

Butyl  Fuorate 

-50 

Butyramide 

139 

Carbitol 

<  -40 

Carbon  Dioxide 

-41 

Cellosolve 

-40 

Chloro  Acetic  Acid 

98 

o  Chloro  Aniline 

-17 

o  Chloro  Phenol 

-27 

2  Chloro  phenol 

21 

Chlorex 

-7 

Cinnamyl  Alcohol 

51 

o  Cresol 

-29 

m  Cresol 

-27 

p  Cresol 

-38 

Cresylic  Acid 

-37 

Croton  Aldehyde 

-25 

Diacetone  Alcohol 

-s 

Dicroton 

-41 

Dinitro  Chloro  Benzene 

132 

Diphenyl  Ethylene  Diamine 

48 

Ethyl  Aceto  Acetate 

26 

Ethyl  Formate 

-36 

Ethyl  Fuorate 

“1 

Ethyl  Lactate 

-1 

Ethyl  Oxalate 

5 

C.S.T.  of 

Solvent 

the  Mixture 

Ethylene  Diacetate 

29 

Ethylene  Dichlorhydr in 

89 

Eugenol 

-30 

Furoic  Acid 

112 

Furfural 

76 

Furfuryl  Alcohol 

93 

m  Hydroxy  Diphenyl 

60 

Methanol 

47 

Methyl  Anthranilate 

15 

Methyl  Carbitol 

68 

Methyl  Cellosolve 

26 

Methyl  Furoate 

36 

Methyl  Sulfate 

124 

P  Naphth.ol 

58 

a  Naphthonitrile 

85 

P  Naphthonitrile 

35 

a  Naphthylamine 

65 

P  Naphthylamine 

79 

m  Nitro  Acetophenone 

110 

Nitro  Amino  Toluene 

113 

Nitro  Benzene 

~3 

0  Nitro  Aniline 

147 

p  Nitro  Benzyl  Chloride 

63 

0  Nitro  Chloro  Benzene 

12 

Nitro  Methane 

90 

g  Nitro  phenol 

24 

g  Nitro  Toluene 

-20 

g  Phenetidine 

-1 

2  phenetidine 

54 

phenol 

11 

Phenyl  Ethanol 

-10 

Phenyl  Hydrazine 

86 

Phenyl  a  Naphthylamine 

0 

phenyl  phthalate 

63 

Phthalic  Anhydride 

132 

n  Propyl  Furoate 

-44 

Pyridine 

-40 

Salicyl  Aldehyde 

10 

Sulfur  Dioxide 

16 

Tetrahydro  Furfuryl  Alcohol  50 

0  Toluidine 

-3 

Triphenyl  phosphate 
Xylidines 

27 

-46 
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C7H  |i|0 


D I  PROPYL  KETONF  C^COC-jH, 

0 1 1 SOPROPYL  KETONE  (CH3 )2CHCOCH (CH3 >2 
METHYL  n  AMYL  KETONE  CH3CO(CH2 )^CH3 

SOLUBILITY  OF  DIPROFYL  KETONE,  DIISCFROFYL  KETONE  AND 
METHYL  n  AMYL  KETONE,  EACH  SEPARATELY,  IN  WATER 

(Saylor,  Bart,  and  Gross,  1942) 


Di propyl  Ketone  Diisopropyl  Ketone  Methyl  n  Amyl  Ketone 


t° 

d4° 

Mols.  C?H140  per 
locogms.  H20 

84°  M°1S-  C7H142 
loodgms.  H„ 

per  d4o  Mols.  C?H  0  pc 
,0  1 ooogms .  H20 

0 

0.8340 

0.0643 

- 

- 

- 

- 

10 

0.8248 

0.0466 

0.8139 

0.0587 

0.8245 

0.0472 

30 

0.8081 

0.0331 

0.7968 

0.0404 

0.8072 

0.0355 

40 

- 

- 

0.7869 

0.0392 

- 

- 

50 

0.7913 

0.0288 

0.7792 

0.0350 

0.7898 

0.0319 

55 

- 

- 

0.7734 

0.0339 

- 

- 

6o 

- 

- 

- 

- 

0.7809 

0 . 03  08 

65 

- 

- 

0.7645 

0.0331 

0.7761 

0.0315 

75 

0.7702 

0.0254 

0.7560 

0.0376 

0.7676 

0.0339 

Computed  values  for  the  vapor  solubilities  are  also  given. 


2,  4  DIMETHYL  PENTANONE-3  «CH_ LCHCOCH (CH0 >„ 

RECIPROCAL  SOLUBILITY  OF  2,  4 -DIMETHYL  PENTANONE-3  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  19401 

Gms .  C^Hjj^O  per  100  gms: 

^H20rich  layer  ""c^Hj^O  rich  layer' 

20  0.59  ( 0 . 9976 )  99.24  (0.8044) 

25  0.57  (0.9966)  99-19  (0.8003) 

30  0.56  (0.9953)  99.15  (0.7962) 

•tIJeSfieUreS  in  parentheses  are  the  densities  at  the  respective  temper- 


HEPTANONE-2  CH3CO(CH2 I^CH, 

RECIPROCAL  SOLUBILITY  OF  HEFTANONE-2  AND  WATER 

(Ginnings,  Plonk,  and  Carter,  1940) 


Gms.  C^H^O  per  100  gms. 


H20  rich  layer  G7H140  rich  layer 


The  figures 
atures . 


20 

0.44 

I0.9978) 

98 .69 

O 

00 

►-» 

25 

0.43 

(0.9967 ) 

98.59 

(0.8141 ) 

30 

0.40 

(0.9953 • 

98.48 

(0.8098) 

parentheses  are  the  densities  at  the  respective  temper 
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c7h  m°2 

HEPTYLIC  ACID  CH3 ICH2 >sCOOH 

SOLUBILITY  OF  HEPTYLIC  ACID  IN  WATER 

(Ralston  and  Hoerr,  1942) 


t° 

Gms.  C7H1402per 
100  gms.  H20 

t° 

Gms.  C7H1402Per 
100  gms.  H20 

0 

0.864 

30 

1 .019 

15 

0.882 

45 

1 .095 

20 

0.968  I1.08) 

60 

1 .171 

The  Eutectic  of 

mixtures  of  Heptylic  and 

Acetic  Acids  is 

98.8  wt.  %  CH3(CH2)5C00H.  (Ralston  and  Hoerr,  1942). 


METHYL  GLUCOSIDE  C7H1406 

The  distribution  coefficient  (Cconc~.^^fr*  of  Methyl  Glucoside  between 

Ethyl  Ether  and  Water,  for  a  concentration  of  about  1500  millimols  per 
liter  in  the  water  layer  is  0.00005  at  about  20° .  (Collander,  1949. 
quoted  from  Collander  and  Barlund,  1929) • 

HEPTANE  n  CH3(CH2>5CH3 

SOLUBILITY  OF  WATER  IN  n  HEPTANE  AT  1.0  ATMOSPHERE  PRESSURE 

(Black,  Joris,  and  Taylor,  1948) 


t°  Of 

Saturation 


Solubility  in  terms  of: 


Mo Is .  H20  per  Gms .  H20  per 
100  mols .  C^Hj^  100  gms.  H20 


10 

20 

20 

25 


0.0429 

0.0757 

0.0701 

0.0840 


0.0077 

0.0136 

0.0126 

O.0151 


SOLUBILITY  OF  n  HEPTANE  IN  AQUEOUS  SOLUTIONS  OF 
POTASSIUM  TETRADECANOATE  AT  250  (?) 

(Harkins  and  Oppenbeimer,  1949) 


Gms.  per  1000  gms.  Sat.  Sol. 


K  Tetradecanoate  C?Hl6 

0.0  (=  H20)  0.07 

0.050  0.39 

0.104  0.58 

0.203 

0.302  2*9 

0.504  5,3 


Gms .  per  1000  gms . 

.  Sat.  Sol 

K  Tetradecanoate 

£7^1 6 

0.747 

8.8 

0.869 

10.5 

1  .00 

12.7 

1 .49 

21 .0 

2.01 

29-5 

The  temperature 


is  not  stated  but  is  probably  25°C. 


The  aniline 
perature  with 


point  of  n  Heptane  is  70.6  and  the  Critica 
aniline  is  70.8°.  (Ludeman,  1940). 


1  Solution  Tern- 
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c7H  16 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
n  HEPTANE  AND  VARIOUS  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Acetic  Acid 

10 

Acetic  Anhydride 

68 

propionic  Acid 

O 

X- 

1 

V 

Chloro  Acetic  Acid 

137 

Furoic  Acid 

168 

Benzoic  Anhydride 

79 

Phthalic  Anhydride 

186 

Anthranilic  Acid 

204 

Methanol 

51 

Ethanol 

<  -60 

n  Propanol 

<  -78 

Iso  propanol 

<-78 

n  Butanol 

<-78 

Iso  Butanol 

<  -78 

sec  Butanol 

<  -78 

Iso  Amyl  Alcohol 

<  -78 

Diacetone  Alcohol 

8 

Methyl  Cellosolve 

48 

Cellosolve 

-12 

Methyl  Carbitol 

104 

Carbitol 

25 

Ethylene  Chlorohydrin 

108 

Furfuryl  Alcohol 

115 

Tetrahydro  Furfuryl  Alcohol  82 

Benzyl  Alcohol 
phenyl  Ethanol 
Cinnamyl  Alcohol 
Croton  Aldehyde 
Dicroton 
Aldol 

Paraldehyde 
Furfural 
Benzaldehyde 
Salicyl  Aldehyde 
Ani line 
o  Toluidine 
Xylidines 
Methyl  Aniline 
a  'Naphthylamine 
(3.Naphthylamine 
o  Amino  Diphenyl 
p  Amino  Diphenyl 
Diphenyl  Amine 
Diphenyl  Ethylene  Diamine  103 


Phenyl  a  Naphthylamine  63 

p  Chloro  Aniline 
p  Chloro  Aniline  80 

p  Nitro  Aniline  2o6 

3,4“Nitro  Amino  Toluene  173 

p  Fhenetidine  28 

p  Fhenetidine  83 


Ethyl  Formate 

“34 

Ethyl  Acetate 

<  -78 

Ethyl  Aceto  Acetate 

43 

Ethyl  Lactate 

21 

Ethyl  Oxalate 

23-5 

Butyl  Oxalate 

-55 

Methyl  Furoate 

57 

Ethyl  Furoate 

20 

n  Propyl  Furoate 

-24 

n  Butyl  Furoate 

-22 

n  Amyl  Furoate 

-32 

Methyl  Anthranilate 

46 

Phenyl  Phthalate 

135 

Triphenyl  Phosphite 

91 

Ammon ia 

63 

Carbon  Dioxide 

-51 

Sulfur  Dioxide 

19.4 

Acetone 

-28 

Acetonyl  Acetone 

68 

Acetophenone 

4 

Quinone 

108 

Nitro  Benzene 

17.5 

p  Nitro  Toluene 

-1 

p  Nitro  phenol 

43 

p  Nitro  Chloro  Benzene 

41 

p  Nitro  Benzyl  Chloride 

103 

2-Nitro~4-Methyl  Phenol 

18 

2,  4-Dinitro  Chloro  Benzenei87 

Phenol 

53 

p  Cresol 

9 

m  Cresol 

14 

p  Cresol 

12 

Cresylic  Acid 

0 

p  Chloro  Phenol 

6 

p  Chloro  Phenol 

67 

2,  4-Xylen-i-ol 

-60 

p  Benzyl  Phenol 

67 

Eugenol 

3 

0  Hydroxy  Diphenyl 

28 

m  Hydroxy  Diphenyl 

121 

jS  Naphthol 

130 

Acetonitrile 

84 

Acetanilide 

2O4 

n  Butyramide 

178 

Chlorex 

15.5 

Dioxane 

-4 

a  Naphthonitrile 

67 

P  Naphthonitrile 

74 

Pyridine 

-21 

60 

34 

102 

-14 

-24 

36 

"54 

95 

3 

34 

70 

25 
-23 

0 

113 

1J1 

43 

125 

26 


Freezing-point  data  are  given  by  Kravchenko,  1949  for: 

n  Heptane  +  n  Octane 
n  Heptane  +  n  Decane 
n  Heptane  +  n  Decane  +  n  Octane 

2-METHYL  HEXANE  ICH3  )2CH (CH2 )2CH2CH3 

The  aniline  point  of  2-Methyl  Hexane  is  72.8°  and  the  Critical  Solu¬ 
tion  Temperature  with  aniline  is  74.1°.  (Ludeman,  1940,  quoted  from 
Garner,  1928). 


HEPTANOL  I-  CH3(CH2)5CH20H 

SOLUBILITY  OF  n  HEPTANCL  IN  AQUEOUS  SOLUTIONS  OF  POTASSIUM 
DODECANOATE  AND  OF  POTASSIUM  TETRADECANOATE  AT  2s0  (?) 

(Harkins  and  Oppenheitner,  1949) 


A  series  of  mixtures  of  the  soap  solution  and  the  alcohol  were  shaken 
and,  after  attainment  of  equilibrium,  the  turbidities  of  the  mixtures 
were  determined  by  use  of  a  photometer.  A  plot  of  the  turbidity  against 
amount  of  alcohol  showed  a  break  in  the  curve  at  the  point  of  saturation. 


Mols.  per  1000  gms. 

Solution 

Mols .  per  1000  gms . 

Solution 

- - 

K  Dodecanoate 

c7h15oh' 

K  Tetradecanoate 

c7h15oh 

0.0  (=  H20) 
0.0077 

0.0397 

O.132 

0.200 

0.275 

0  .386 

0.0103 

0.026 

0.044 

0.108 

0.163 

0.210 

0.273 

0.0  1=  h2o> 

0.00774 

0.0397 

0.132 

0 .200 

0.275 

0.0103 

0.026 

0.044 

0.103 

0.163 

0.210 

The  temperature  is  not  stated  but 

is  probably  25°C. 

SOLUBILITY  OF  n  HEPTANOL  IN  AQUEOUS  0.3  MOLAR  SOLUTIONS  OF 
POTASSIUM  SALTS  OF  THE  HIGHER  FATTY  ACIDS  AT  250  (?) 


and  Oooenheimer,  1949) 


Potassium  Salt  of: 


Mols .  C,HlS0H 

per  1000  gms  •  Potassium  Salt  of. 
Soap  Solution 


Mols.  C^Hj^OH 
per  1000  gms . 
Soap  Solution 


Octylic  Acid,  CgHjg02 

0.096 

Nonylic  Acid,  C(?H1g02 

0.139 

Capric  Acid,  CjqH2q02 

00 

00 

H 

O 

Undecylic  Acid,  1^22^2 

0.201 

Laurinic  Acid,  C12H2402  0.201 
Myristinic  Acid,  C13H2602  0.212 
Pentadecanoic  ",  CI4H2g02  0.226 
Na  Dodecyl  Sulfate  0.260 


The  saturated  solutions  were  analyzed 


by  turbidity  measurement. 
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DIETHYL  MALONAMIDE  C?Hl602N2 

The  distribution  coefficient  of  Diethyl  Malonamide  be¬ 

tween  Ethyl  Ether  and  Water,  for  a  concentration  of  about  50  mi  Illinois 
per  liter  of  the  water  layer  is  0.012  at  about  20°  •  (Collander,  1949. 
quoted  from  Collander  and  B&rlund,  1 933  ) ■ 


GLYCEROL  aa  DIETHYL  ETHER  C?Hl602 

The  distribution  coefficient  (Cconc  Glycerol  a  a  Diethyl 

Ether  between  Ethyl  Ether  and  Water,  for2a  concentration  of  670  milli- 
mols  per  liter  of  the  water  layer  is  0.84  at  190.  (Collander,  1949>- 


l-HEPTAHETH I0L  CH3 (CH2 >5CH2SH 


SOLUBILITY  OF  l-HF.PTANETHIOL  IN  AQUEOUS  0.3  MOLAR  SOLUTIONS  OF 
POTASSIUM  SALTS  OF  THE  HIGHER  FATTY  ACIDS  AT  2s0  (?) 

(Harkins  and  Oppenheimer,  1949) 


Potassium  Salt  of: 
(0.3  mol.  per  1000 
gms . ) 


Mols.  C7H15SH 
per  1000  gms . 
Soap  Solution 


Potassium  Salt  of: 
(0.3  mol.  per  1000 
gms .  ) 


Mols.  C?H1SSH 
per  1000  gms . 
Soap  Solution 


Octylic  Acid 
Nonylic  Acid 
Capri c  Acid 
Undecylic  Acid 


0.0007  Laurinic  Acid  0.0393 
0.0014  Myristinic  Acid  0.0591 
0.0102  Pentadecanoic  Acid  0.090 
0.0171  Na  Dodecyl  Sulfate  0.0925 


The  saturated  solutions  were  analyzed  by  turbidity  measurement. 


ETHYL  PEHTACHLORO  BENZENE  C6 (C2HS )C15 

SOLUBILITY  OF  ETHYL  PENTACHLORO  BENZENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 

Mol.  Fraction  C^IO^ICl,. 

1  in  Saturated  Solution  ^ 

22.12  0.468 

32.36  0.645 

42.57  0.851 


TETRACHLORO  0  XYLENE  C6C1U(CH, ) 

o  if  32 

SOLUBILITY  OF  TETRACHLORO  o  XYLENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 


Mol.  Fraction  C^Cl  (CH  ) 
in  Saturated  Solution 


8.77 

19.92 

29.93 
41 .88 


0.0077 

0.0110 

0.0150 

0.0217 
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£  BROM  PHEHACYL  BROMIDE  and  CHLORIDE  BrC6H4COCH2Br 

100  cc  of  Aqueous  62%  C2HgOH  dissolve  0.332  gm.  BrC^H^COCH^r  at  25°. 
100  cc  of  Aqueous  62%  C2H30H  dissolve  0.278  gm.  BrC^H^COCH2Cl  at  250 . 

Results  are  also  given,  in  the  form  of  a  diagram,  of  the  melting-points 
of  mixtures  of  the  two  components  (Pokras  and  Bernstein,  1943). 


PHTHALIC  ACIDS  0  and  m  C6H4lC00fl)2 

100  gms .  of  saturated  solution  of  o  Phthalic  Acid  in  Furfural  contain 
6.2  gms.  o  C6R„(C00H)2  at  o°  and  17.6  gms.  at  25°. 

(Trimble,  1941). 

The  distribution  coefficient  of  o  Phthalic  Acid  between  Ethyl  Ether 
and  Water,  for  concentrations  of  9.1  to  32.2  millimols  per  liter  in  the 
ether  layer  divided  by  8.5  to  26.1  millimols  per  liter  in  the  water  layer 
is  1.1  -  1.2  at  25°.  (Collander,  1949,  quoted  from  Chandler,  1908). 

The  distribution  coefficient  of  m  Fhthalic  Acid  between  Ethyl  Ether 
and  Water,  for  concentrations  of  26.6  to  48.5  millimols  per  liter  in  the 
ether  layer  divided  by  0.25  to  0.398  millimols  per  liter  in  the  water 
layer  is  10  -  12  at  250 .  (Collander,  1949,  quoted  from  Chandler,  1908). 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities  of  Organic  Compounds, 
p.  575>  first  table,  change  2nd.  and  4th.  column  headings  to  Mol.  frac¬ 
tions  C^fl4(C00fl)2  instead  of  Gm.  mols .  C4H4lC00H)2  per  100  mols.  Sat. 

Sol. 


TRICHLORO  0  XYLENE  3,  1,  5  C13C6H(CH3>2 

SOLUBILITY  OF  3,  4,  5  TRICHLORO  o  XYLENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 

Mol.  Fraction  CL^CgH ICR^  >2 
f°  in  Saturated  Solution 

17.46  0.483 

27.83  0.526 

37,45  0.809 
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STYRENE  C6H5CH:CH2 

reciprocal  solubility  of  styrene  and  water 

(Lane,  1948) 


Results  for  the  solubility  of: 


Water  in  Styrene 


Styrene  in  Water 


t° 

Gms.  H,0  per 

100  gms .  Sat .  Sol. 

t° 

Gms.  C6HsCH:CH2  per 
100  gms .  Sat .  Sol . 

6 

0.032 

7 

0.029 

14 

0.040* 

15 

0.025 

25 

0.066 

25 

0.032 

27 

0.060* 

32 

0.036 

31 

0.084 

40 

0.040 

* 

34 

0.080* 

44 

0.040 

40 

0.101 

50 

0.045 

45 

0 .120* 

56 

0.050* 

51 

0.123 

63 

0.058 

By  cloud 

point  determination. 

The  other 

results 

by  analytical  de 

termination . 


SOLUBILITY  OF  STYRENE  IN  AQUEOUS  SOLUTIONS  OF  POTASSIUM  OLEATE  AT  20° 

(Ynrzhenko  and  Mintz,  1945) 


Wt.  %  K  Oleate  in  cc  Styrene  Dissolved  per 
Aqueous  Solvent  100  cc  Aqueous  Solvent 


0.75 
l  .50 
3-00 


0.62 
2  .2 


6.8 


CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  STYRENE 
WITH  SEVERAL  ORGANIC  SOLVENTS 

(Francis,  1944) 


Solvent 

C.S.T.  of 
Mixture 

Triethanol  Amine 

180 

Ethanol  Amine 

115 

Diethylene  Glycol 

111 

Triethylene  Glycol 

37 

Ethylene  Diformate 

-8 
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SOLUBILITY  OF  POLYSTYRENE  IN  MIXTURES  OF  DECANE  AND  TOLUENE 

(Powers,  1949) 

Two  samples  of  commercial  low  molecular  weight  Polystyrene  of  different 
average  degree  of  polymerization  were  used.  The  temperatures  were  deter¬ 
mined  at  which  on  slow  cooling,  kncwn  mixtures  of  the  resins  and  solvents 
became  opaque . 

Results  for: 

Resin  Sample  A  Resin  Sample  B 


t° 

Gms .  per  1 00  gms 

.  Mixture 

t° 

Gms .  per 

100  gms . 

Mixture 

\ 

\ 

Resin  A  Decane 

Toluene 

Resin  B 

Decane 

Toluene 

5 

90  10 

- 

30 

90 

10 

- 

43 

80  20 

- 

80 

80 

20 

“ 

71 

70  30 

123 

70 

30 

- 

35 

50  50 

- 

68 

77 

18 

5 

35 

77  18 

5 

20 

77 

14 

9 

51 

72  22 

6 

<  0 

67 

13 

20 

64 

67  26 

7 

61 

67 

20 

13 

23 

67  20 

13 

105 

67 

26 

7 

<  0 

67  18 

20 

55 

72 

17 

11 

<  0 

50  10 

40 

72 

72 

22 

6 

<  0 

50  20 

30 

<  0 

50 

10 

40 

45 

50  30 

20 

28 

SO 

20 

30 

61 

33  40 

27 

80 

50 

30 

20 

25 

16.6  44-5 

38.9 

112 

33 

40 

27 

76 

14-3  52.5 

33  -2 

25 

19.2 

36.5 

44  -3 

98 

13.5  55-5 

31-0 

55 

17.3 

42.3 

40.4 

115 

12.9  57-2 

29.9 

86 

16.1 

46.5 

37  -4 

25 

10.6  47-2 

42  .2 

109 

14-9 

50.3 

34-8 

45 

9-9  50.5 

39-6 

25 

12.0 

39-6 

48.4 

68 

9-2  53-5 

37-3 

55 

11.1 

44 .1 

44-8 

85 

8.7  56.5 

34-8 

86 

10.2 

48.6 

41 .2 

102 

8.2  59-5 

32.3 

110 

9-5 

52  .2 

38.3 

25 

5.3  46.8 

47.9 

25 

5.3 

47.0 

47.7 

70 

4-7  53-5 

41 .8 

55 

5.0 

50.0 

45.0 

90 

4-3  56.5 

39-2 

86 

4.6 

53  -4 

42.O 

110 

4-1  59-0 

36.2 

1 07 

4.3 

56.7 

39-0 

25 

1.7  42.8 

55-8 

25 

1 .8 

39-7 

58.5 

56 

1.6  47.1 

51  -3 

64 

1 .7 

44.8 

53  -5 

78 

1.5  50.7 

47-8 

84 

1  -5 

50.0 

40.5 

98 

1.4  54-0 

44.6 

107 

1  -4 

52  -4 

46  .2 

Results  are  also  given 

for  the  Solubility 

of  Resins 

A  and  B 

in  mixtures 

of  Octadecane  and  Toluene. 


Results  for  equilibrium  in  the  System  Styrene-Ethyl  Benzene  in  terms  of 
Mol.  %  composition  of  the  liquid  and  vapor  phases  at  temperatures  from 
56.30  to  78.9°  and  at  residual  pressures  of  50  rrn  and  90  mm,  are  given  y 
Zeidler,  Komissarova,  and  Golubickaja,  1940- 
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DICHLORO  O  XYLENE  5  C6H2Cl2 (CH3  >2 

SOLUBILITY  OF  4 ,  5  DICHLORO  o  XYLENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 

Mol.  Fraction  CoHgCl2  in 
t°  Saturated  Solution 

8.77  0.152 

19.92  0.213 

29.93  0.305 


acetaphenone  ch3coc6h5 

SOLUBILITY  OF  ACETOPHENONE  IN  AQUEOUS  SOLUTIONS 
OF  SODIUM  BENZENE  AND  OTHER  SULFONATES 

(Booth  and  Bverson,  1949) 


cc  CH3C0C6H5  per  100  cc  Aqueous  Solution  of: 


Gms.  Sulfonate 
per  100  cc 
Aqueous 

Na  Benzene 
Sulfonate 

Na  p  Cymene 
Sulfonate 

N - 

Na  Toluene 
Sulfonate 

- - - \ 

Na  Xylene 
Sulfonate 

Solvent  ^ - 

At  25° 

At  6o° 

At  25 

0  At  6o° 

At  25° 

At  6o° 

At  25° 

At  60' 

o  (=H_0> 

0.54 

0.80 

0.54 

O 

00 

O 

0.54 

0.80 

0.54 

0.80 

5 

o.6o 

0.83 

0.90 

1 .42 

0.63 

0.99 

0.74 

1  .07 

10 

o.8o 

0.97 

2.37 

2.64 

0.91 

1 .37 

1 .40 

1 .65 

20 

l  .30 

1 .62 

7-33 

9-53 

2 .77 

3  -40 

4.80 

5  -46 

32 

2.65 

3  -56 

— 

— 

— 

— 

— 

34-6 

— 

— 

35-7 

35*7 

— 

— 

40 

— 

— 

— 

— 

15-4 

16.0 

29.6 

31  -2 

PHENYL  ACETIC  ACID  C6HsCH2C00H 

The  distribution  coefficient  of  phenyl  Acetic  Acid  between  Ethyl  Ether 
and  Water,  for  concentrations  of  1068  milliniols  per  liter  in  the  ether 
layer  divided  by  28.6  millimols  per  liter  in  the  water  layer  is  37  at  about 
200.  (Collander,  1949). 


MANDELIC  ACIDS  (r)  and  (I)  C6H5CHOHCOOH 

SOLUBILITY  OF  (r)  and  (1)  MANDELIC  ACID,  EACH  SEPARATELY,  LN  WATER 

(Angus  and  Owen,  194$) 


Results  for: 


(r)  Mandelic  Acid 


Gms.  CgHgO 

Gms.  CgHgO. 

t° 

per  100  J 

t°  per  100 

gms .  R20 

gms .  H20 

0 

8.79 

37  20.94 

10 

11 .68 

40  163.2 

15 

13  .40 

42.5  192.4 

20 

16.19 

45  247.0 

25 

21 .95 

47  274-2 

30 

37.46 

50  373-0 

35 

81.8 

(1)  Mandelic  Acid 


Gms .  CgHg03 

Gms.  CgHgO. 

t° 

per  100 

t° 

per  100 

gms .  H20 

gms.  H20 

24.5 

8.9 

48.5 

74.0 

27  .5 

10.9 

50.5 

94-4 

31  -5 

14-3 

52.5 

112  .8 

37.0 

20.8 

54-5 

129.1 

41  -5 

30.0 

57.0 

155.1 

44.0 

39-8 

60.5 

194.0 

46.5 

55-7 

68.0 

289.2 
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SOLUBILITY  OF  O-ACYL  (r)  MANDELIC  ACIDS,  EACH  SEPARATELY ,  IN  WATER 

(Aogus  and  Owen,  1943) 


Gms.  per  ioo  gms. 

h2o 

Gms . 

per  100  gms. 

h2o 

11  s 

t° 

Acetyl 

Propionyl 

Benzoyl 

t° 

Acetyl 

Propionyl 

Benzoyl 

(r)  Mandelic 

(r )  Mandelic 

(r )  Mandelic 

(r )  Mandelic 

(r )  Mandelic 

(r )  Mandel: 

Acid 

Acid 

Acid 

Acid 

Acid 

Ac  id 

0 

0.57 

0.29 

0.51 

30 

1 .39 

0.59 

0.92 

10 

0.68 

0.35 

0.60 

35 

1 .99 

0.74 

1 .04 

15 

0.76 

0.37 

0.65 

40 

3.18 

1 .22 

1 .27 

20 

0.96 

0.38 

0.73 

45 

5-74 

1 .85 

1  -57 

25 

1 .14 

0.52 

0.79 

50 

13.50 

3  -46 

1 .88 

The  distribution  coefficient  of  Mandelic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  74.0  to  745  millimols  per  liter  of  the  ether 
layer  divided  by  33.2  to  231  millimols  per  liter  of  the  water  layer  is 
2.2  -  3.2  at  about  20° .  (Collander,  1949). 

Freezing-point  data  for  mixtures  of  the  racemic  and  Laevo  forms  of 
Mandelic  Acid,  and  of  the  Acetyl,  Propionyl ,  Methyl,  Ethyl  and  Isobutyl 
derivatives  of  (r)  and  (1)  Mandelic  Acid,  are  given  by  Angus  and  Owen, 
1943  (a). 


VANILLIN  CH30(0H)C6H3CH0 

The  distribution  of  Vanillin  between  Ethyl  Ether  and  Water  lcgg§c.E^5ll) 
is  9.3  at  about  20° .  ICollander,  1949.  quoted  from  the  I.C.T.). 


ACETANILIDE  C^CONHC^ 


SOLUBILITY  OF  ACETANILIDE  IN  WATER 

(Logan,  1946) 


0 

10.13 

20. 

25 

30 


Gms.  CH3C0NHC6H5  per 
1 00  gms .  Sat .  Sol . 

0.3598 

0.4414 

0.5612 

0.6390 

0.7285 


Gms.  CH3C0NHC6Hs  per 
1°  100  gms.  Sat.  sol. 

40  0.9737 

50  1  -326 

60  1.857 

70  2.676 


These  results  differ  somewhat  from  the  previous  determinations  of 
School  and  Weerd,  1922. 

Results  for  the  solubility  of  Icetanilide  in  aqueous  solutions  of  KC1, 
NaCl  and  Na_SOu,  at  temperatures  from  o°  to  60  ,  m  terms 
salting  out  effect,  are  given  by  Logan,  1946- 

The  distribution  coefficient  (£§8fcW>  <*  Acetanilide  between  Ethyl 
Ether  and  Water,  is  3.0  at  25° •  (Collander,  19,9,  Quoted  fro.  the  I.C. 

Freezing-point  data  for  mixtures  of  Acetanilide  and  Azobenzene,  in  the 
form  of  a  diagram,  are  given  by  Kofler,  1949- 
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NITRO  PHENETOLE  N02C6H40C2Hs 

Freezing-point  data  for  mixtures  of  P  Nitro  Fhenetole  and  Dimethyl  Amine 
are  given  by  Nelson  and  Smith,  1942* 


ethyl  benzene  C6Hs(C2H5) 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
ETHYL  BENZENE  AND  SEVERAL  OTHER  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  Of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Ethanolamine 
Diethylene  Glycol 
Resorcinol 


150  Triethylene  Glycol  115 
155  Ethylene  Diformate  46 
151.5  Nitromethane  <  -31 


Freezing-point  data  are  given  for: 

Ethyl  Benzene  +  Benzene  (Kravchenko,  1949) 

Ethyl  Benzene  +  Methyl  Benzene  "  " 

Ethyl  Benzene  +  Naphthalene  "  " 

Ethyl  Benzene  +  o  Xylene  +  m  Xylene  +  p  Xylene  (Kravchenko,  1945) 


XYLENES  0,  m,  q  C6H^ (CH3  )2 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
m  XYLENE  AND  SEVERAL  OTHER  SOLVENTS 

(Francis,  1944) 


C.S.T.  of 

Solvent  •  thg  Mature  Solvent 


C.S.T.  of 
the  Mixture 


Acetamide  200 

Diethylene  Glycol  162 

Resorcinol  148.7 

P  Phenylene  Diamine  <  130 
Lactic  Acid  124 

Triethylene  Glycol  i2o 


Benzidine 

m 

Ethylene  Diformate 

44 

Maleic  Anhydride 

<  IS 

Ammonia 

15 

Methanol 

<  -78 

Furfural 

-58 

THE  EUTECTIC  POINTS  IN  THE  TERNARY  SYSTEM  o,  m  and  p  XYLENES 

(Pitzer  and  Scott,  1948) 


t° 

Gms .  per  100  gms .  ' 

Mixture 

0  Xylene 

m  Xylene 

*  • 

\ 

p  Xylene 

220.3 

- 

87.0 

13  -o 

237.6 

75-7 

- 

24  -3 

211  .4 

66.6 

33-4 

209.0 

30.5 

61 .4 

O 

r-4 

00 

Freezing-point  data 

are  given  by 

Kravchenko, 

1949  for: 

0  Xylene  + 

Naphthalene 

p  Xylene  + 

Naphthalene 

p  Xylene  + 

Toluene 

J>  Xylene  + 

Benzene 
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6  PHENYL  ETHYL  ALCOHOL  (2-Pheny lethanol )  C6H5CH2CH2OH 


RECIPROCAL  SOLUBILITY  OF  (3  PHENYL  ETHYL  ALCOHOL  AND  WATER 

(Httckel,  Niesel,  and  Bucks,  1944) 


t° 

Gms .  CgH^CH^R 

20H  per  100  gms  . 

Gms.  CgHgCEjCH. 

20H  per  100  gms  . 

H20  Rich 
Layer 

Alcohol  Rich 
Layer 

H20  Rich 
Layer 

Alcohol  Rich 
Layer 

25 

1 .78 

92  .80 

45 

1 .92 

90.78 

30 

1 .81 

92.33 

50 

1  -945 

90.44 

35  1-85 

40  1.89 

CAFFEINE  C8H1q02N4 

91 .86 

91  -37 

55 

1 .99 

89.72 

SOLUBILITY  OF  CAFFEINE  IN  AQUEOUS  SOLUTIONS 

(Krasaec,  1948) 

OF  SODIUM  SALICYLATE  AT  20' 

d  of  Saturated 
Solution 

1 .01094 
1  .02475 
1 .05110 
1 .09454 
1 .12076 
1 .15192 
1 .17872 
1 .20260 
1 .22728 


Gms.  H0C6H4C00Na  per 
100  gms.  Solvent 

1 .0 

2.5 

5-0 

10.0 

15.0 

20 

25 

30 

35 


Gms.  C8Hi;?02N4  per 
100  gms .  Sat .  Sol. 

4.596 
7  .435 
10.75 

16.59 
20.74 
23  .98 
26  .48 
27.98 
29-29 


Results  are  also  given  for  the  viscosities  of  the  solutions. 


SOLUBILITY  OF  CAFFEINE  IN  AQUEOUS  SOLUTION  OF  HYDROCHLORIC  ACID  Ai  20 

Itrasnec,  1948) 


Gm .  Mols .  HC1 
per  liter 


Gms.  C8H.o02N„  per 
100  cc  Sat .  Sol . 


Gm.  Mols.  HC1 
per  liter 


Gms.  C8R,o02Ntt  Per 
100  cc  §a\.  Sol. 


0.05 

0.10 

0.20 


1  .99 
2 .066 

2  .246 


0.3 

2.394 

0.4 

2  .549 

0.5 

2.695 

SOLUBILITY  OF  CAFFEINE  IN  0.5  MOLECULAR  AQUEOUS  SOLUTIONS  OF 
SEVERAL  AMINE  HYDROJHLORIDES  AT  20° 

(Irasaec,  1948) 


Amine  Hydrochloride 


Gms.  CgH  02N  per 
100  cc  Sat .  Sol. 


Aniline  Hydrochloride 
o  Toluidine  Hydrochloride 
p  Toluidine  Hydrochloride 
2  Amino  Acetophenone- HC1  ^ 
Anaesthesin  Hydrochloride 
Novocaine  HTUsochloride 

*  0.4351  »ol.  instead  of  0.5  ®o1- 


3  .608 
4.683 
4.809 

8.049 

8.115 

12  .27 
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The  distribution  coefficient  (gg%fc  of  Caffeine  between  Ethyl 

Ether  and  Water  is  0.04  -  0.06  at  25°.  (Hollander,  1949,  9uoted  from 
Finnow,  1916)- 


DIMETHYL  ANILINE  C6H$ (CH3 I^N 

FREEZING-POINT  DATA  FOR  MIXTURES  OF  DIMETHYL  ANILINE  AND  SULFUR  DIOXIDE 

(Bright  and  Pernelios,  19481 


Mol. 

fraction 

Mol. 

Frac  t  i  on 

Solid  Phase 

t° 

c6h 

in 

(CH  >2N 
Mixture 

Solid  Phase 

t° 

c6h 

in 

S(CH  )2N 

Mixture 

-75-0 

0.0 

so2 

12 .6( 

m.pt ) 

0.587 

1:1 

-81.1 

0.133 

II 

11  -5 

0.649 

II 

-85.1 

0.161 

II 

10.9 

0.669 

II 

-90.1 

(Eut.) 

O 

00 

S02  +  1:1 

5-3 

0.749 

II 

-72.5 

0.198 

1  :i 

2.3 

0.781 

II 

-44-6 

0  .248 

ti 

-4-5 

0.838 

II 

-30.1 

-17.1 

0.274 

0.314 

11 

11 

—6 . 8 (Eut. ) 
“3  *8 

0.857  1 

0.885 

VfWIY3’1 

C6H5(CH  in 

-1  .1 

0.376 

11 

-0.5 

0.918 

J  It  J 

+  7.1 

0.424 

11 

+2.0 

1 .000 

II 

i  :i  =  C6H5lCH3)2N-S02 

Results  are  also  given  for  the  freezing-points  of  mixtures  of 
C6H5 (CH3 )2N -S02  and  C6H5 (CH3  )2N 


SUBERIC  ACID  !CH2  )6  (COOH  >2 

DISTRIBUTION  OF  SUBERIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(HarTel  and  Richards,  1949) 

The  determinations  were  made  by  titrating  the  aqueous  layer  before  and 
after  shaking  with  the  organic  solvent  at  about  26°  and  calculating  the 
concentration  in  the  latter  by  difference.  The  distribution  coefficient 
K  is  the  cone,  in  the  H20  layer  (approx.  0.10%)  divided  by  the  concentra¬ 
tion  in  the  organic  solvent  layer. 


Organic  Solvent  in 
Contact  with  f^O 


Dist.  Coef  K 

cone,  in  f^O 

cone,  in  org.  solvent 


Organic  Solvent  in 
Contact  with  f^O 


Dist.  Coef.  K 

cone,  in  1^0 

cone .  in  org .  solvent 


n  Butanol 
Ethyl  Acetate 
Ethyl  Ether 
Chloroform 
Skellysolve  B 
Carbon  Tetrachloride 
Benzene 


0.12 

0.16  -  0.20 
0.34  ~  0.36 
10  + 

10  + 

10  + 

10  + 


Diiso  Propyl  Ketone 
Butyl  Acetate 
Methyl  Isobutyl  Ketone 
Methyl  propyl  Ketone 
Methyl  Ethyl  Ketone 
Cyclohexanone 


0.53 

0.38 

0.21 

0.12 

0.21 

0.14 


(conc  ^Rrher^r^100  0f  Suberic  Acid  between  Ethyl  Ether  and  Water 
^fcW'for^concentrations  of  0.49  to  9.86  millimols  per  liter  in 

Chandler,  1908K  ^  3’6  t04-7  aT  2S°  •  (Collander ,  1949,  quoted  from 


Freezing-point  data 
ures  of  Suberic  Acid 


are  given  by  Houston  and  Van  Sandt , 
with  Azelaic  , Sebacic  and  Adipic 


1946  for  mixT- 
Acids . 


c8HI4°6  7o 6 

DIETHYL  TARTRATE  CgHlu06 

The  distribution  coefficient  of  Diethyl  Tartrate  between  Ethyl  Ether 
and  Water,  for  concentrations  of  704  millimols  per  liter  in  the  ether 
layer  divided  by  1087  millimols  per  liter  in  the  water  layer  is  0.65  at 
180.  ICollander,  1949). 

TROPINE  CgH15ON 

The  distribution  coefficient  of  Tropine  between  Ethyl  Ether  and  Water, 
for  concentrations  of  4.7  millimols  per  liter  in  the  ether  layer  divided 
by  88  millimols  per  liter  in  the  water  layer,  is  0.053  at  150.  (Collan- 
der ,  1949 ) . 


DI  ISOBUTENE  ICH3  )  C- CH  C (CH3  )2  +  (CH3 )3C -CH2  C ICH3 I :CH2 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
D I ISOBUTENE  AND  OTHER  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  of 

the  Mixture 


Solvent 


Acetic  Acid 
Acetic  Anhydride 
Chloro  Acetic  Acid 
Benzoic  Anhydride 
phthalic  Anhydride 
Anthranilic  Acid 
Methanol 

Diacetone  Alcohol 
Methyl  Cellosolve 
Methyl  Carbitol 
Carbitol 

Ethylene  Chlorohydrin 
Furfural  Alcohol 
Tetrahydro  Furfural  Alcohol 
Benzyl  Alcohol 
Phenyl  Ethanol 
Cinnamyl  Alcohol 
Croton  Aldehyde 
Dicroton 
Aldol 
Furfural 
Benzaldehyde 
Salicyl  Aldehyde 
Aniline 
o  Toluidine 
Xilidines 
a  Naphthylamine 
(S  Naphthylamine 
o  Amino  Diphenyl 
2  Amino  Diphenyl 
Diphenyl  Ethylene  Diamine 
Phenyl  a  Naphthylamine 
o  Chloro  Aniline 
o  Nitro  Aniline 
3,  4  Nitro  Amino  Toluene 
o  phenetidine 
2  Phenetidine 
Ethyl  Formate 
Ethyl  Aceto  Acetate 


-37 

27 

67 

20 

126 

150 
0 

-48 

-2 

55 

-25 

72 

79 

45 

15 

-14 

60 

-70 

-56 

-27 

62 

-38 

-7 

36 

-10 

-67 

74 

88 

3 

82 
62 
17 
-2  7 

151 
118 

-9 

48 

-82 

-2 


C.S.T.  of 

the  Mixture 


Ethyl  Lactate 
Ethyl  Oxalate 
Methyl  Furoate 
Ethyl  Furoate 
n  propyl  Furoate 
n  Butyl  Furoate 
n  Amyl  Furoate 
Methyl  Anthranilate 
Ammonia 

Carbon  Dioxide  <■ 

Sulfur  Dioxide 

Acetone 

Acetonyl  Acetone 

Acetophenone 

Nitro  Benzene 

o  Nitro  Toluene 

o  Nitro  Phenol 

g  Nitro  Chloro  Benzene 

2  Nitro  Benzyl  Chloride 

2-Nitro-4-Methyl  Phenol 

m  Dinitro  Benzene 

2,  4-Dinitro  Chloro  Benzene 

Phenol 

g  Cresol 

m  Cresol 

2  Cresol 

Cresylic  Acid 

g  Chloro  Phenol 

2  Chloro  phenol 

g  Benzyl  Phenol 

Eugenol 

m  Hydroxy  Diphenyl 
6  Naphthol 
Acetanilide 
n  Butyramide 
Chlorex 

a  Naphthonitrile 
0  Naphthonitrile 
pyridine 


-30 

-30 

14 

-30 

-70 

-66 

-82 

3 

46 

-78 

-35 

^67 

31 

-28 

-25 

-46 

-3 

-4 

55 

-22 

115 

128 

0 

-45 

-39 

-40 

-45 

-43 

6 

14 

-42 

67 

73 

145 

128 

-19 

26 

29 

-54 


c8h I 6°2 
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CAPRYLIC  ACID  (Octanoic  Acid)  CH3 (CH2 J^COOH 

SOLUBILITY  OF  CAPRYLIC  ACID  IN  WATER 

(Balaton  and  Hoerr,  194*;  gggenberger,  Broome,  B-laton,  and  Harwood,  1»«9> 


t° 

Os-  Cs^  Pf 

100  cc  Sat .  Sol. 

Ob.  CgH^O,  per 
100  gms.  T^O 

t° 

Gms.  CoR.602  per 
100  <x  St.  Sol. 

Gms .  CqH,6CL  per 
100  \0 

0 

_ 

0.044 

45 

- 

0.095 

1$ 

- 

0.079* 

50 

0 . 0943 

20 

- 

0.068 

60 

0.1071 

0.113 

_  * 

30 

0.0789 

0.079 

100 

— 

0.25 

40 

0 . 089.3 

— 

*Lewkowitch,  Chem.,  Tech,  and  Anal,  of  Oils,  Fats  and  Waxes,  6th.  Ed. 
Vol.  1,  1921. 


SOLUBILITY  OF  CAPRYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 


t° 

Gms.  CH3(CH2)6C00H 

per  100  gms . 

Solvent 

"95  Wt .  %  c2h5oh 

ich3  )2C0. 

C6H6 

0 

262 

221 

- 

10 

1035 

975 

770 

20 

00 

OO 

00 

30 

- 

- 

SOLUBILITY  OF  CAPRYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr,  Sedgwick,  and  Balaton,  1946) 


t° 

Gms .  CH3 

(CH^^COOH  per 

100  gms . 

Solvent  in; 

Toluene 

0  Xylene 

Chloro 

Benzene 

Nitro 

Benzene 

Furfural 

2  Dichloro^ 

Ethane 

•10 

69.5 

57.0 

73  .6 

0 

168.0 

154.0 

178.0 

- 

22  .5 

144.0 

10 

605.0 

S62 .0 

725.0 

365 

216.0 

630.0 

20 

oO 

00 

00 

00 

00 

00 

t° 


0 

10 

20 

t° 


0 

10 

20 


SOLUBILITY  OF  CAPRYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 


Gms.  CH3  (CH2  IgCOOH  per  100  gins .  Solvent 


Cyclo 

Hexane 


Tetra  Chloro  Trichloro 
Methane  Methane 


Ethyl 

Acetate 


in : 

Butyl'" 

Acetate 


670 

00 


US 

370 

00 


213 

161 

206 

720 

610 

70a 

00 

06 

00 

Gms.  CH3(CH2)gC00H  per  100  gms.  Solvent 


Methanol  Isopropanol 

330  28o 

1300  900 

00 


Butanol 

Nitro  Methane 

225 

25  .2 

750 

790.0 

00 

00 

in: 

Acetonitri le 

44. 5 
1020. 

00 
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THE  EUTECTICS  OF  MIXTURES  OF  CAPRYLIC  ACID  AND  OTHER  COMPOUNDS 

(Ralston  sad  Hoerr,  1942;  Hoerr  and  Ralston,  1944) 

Mixture  t°  Wt .  %  CH3  ICH2')^C00H 

Caprylic  Acid-)  Benzene  -10.5  50.4 

Caprylic  Acid +  Cyclohexane  -14.0  22.0 

Caprylic  Acid  +  Glacial  Acetic  Acid  +  3.1  80.0 


CAPRYLAMIDE  (Octanam i de )  CH3 (CH2 >6C0NH2 

SOLUBILITY  OF  CAERYLAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1948) 


Gins  .  CH3(CH2)6C0NH2  per  100  gins.  Solvent  in: 


t“ 

"Methanol 

95%  Ethanol 

Isopropanol 

n  Butanol 

Acetone  2- 

- v 

-Butanone 

10 

22 .1 

13  -4 

15.7 

17.1 

3  -4 

3-4 

30 

53-0 

32  .8 

26 .3 

25  .8 

7.8 

8.3 

50 

60 

130.O 

206 .0 

76.0 

120.0 

66.0 

102 .0 

51 .0 

31  -4 

48.4(56.5 

27.9 
°  >50.8 

70 

263  (64- 

7° ) 193  >0 

157.0 

132.0 

89.0 

80 

- 

303.0(78. 

,5° >288. (82.3° 

) 

163 .0(79 

90 

- 

- 

- 

420.0 

100 

- 

1300.0 

10 

30 

50 

60 

70 

80 

90 

100 


Gms.  CH3(CH2)6CONH2  per  100  gms .  Solvent  in: 


Bthyl  Butyl  Nitro 

Acetate  Acetate  Methane 


2.6 

6.0 

17.0. 


2  -2 
5-7 
18.9 

35-4 

69.0  48.1 

115.0(77-2°)  - 

205.0 
740.0 


1 .0 
2.1 
7.5 

37-5 

307.0 

l600.0 


Methane 


0.4 

0.7 

3-7 

18.2 

42.5(76-° 


Aceto¬ 

nitrile 

Benzene 

Cyclo-^ 

hexane 

1 .1 

0.5 

- 

5-4 

0.6 

0.1 

16.4 

4.1 

0.2 

31 .6 

13-8 

0.3 

73-0 

52.0 

1 .2 

200.0(82°  1 

1  i53.o(8o-f )  53  •  0  ( 81 

• c8H 18 


ISO  OCTANE  (2,  2, 
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4-Trimethyl  Pentane)  CH3C (CH3 )2CH2CH (CH3  )CH3 


CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
CRITICAL^  and  otrer  S0LVENTS 


(Francis,  1944) 


C.S.T.  of 

Solvent  the 

Mixture 

Acetic  Acid 

6.5 

Acetic  Anhydride 

66  • 

Chloro  Acetic  Acid 

139 

Furoic  Acid 

184 

Benzoic  Anhydride 

91 

Phthalic  Anhydride 

193 

Anthranilic  Acid 

219 

Methanol 

43 

Ethanol 

-70 

Diacetone  Alcohol 

4 

Methyl  Cellosolve 

46 

Cellosolve 

-15 

Methyl  Carbitol 

104 

Carbitol 

28 

Ethylene  Dichlorohydr in 

113 

Furfuryl  Alcohol 

122 

Tetrahydro  Furfuryl  Alcohol 

93 

Benzyl  Alcohol 

73 

Phenyl  Ethanol 

49 

Cinnamyl  Alcohol 

US 

Croton  Aldehyde 

-14 

Dicroton 

-16 

A  Idol 

37 

Paraldehyde 

-60 

Furfural 

101 

Benzaldehyde 

16 

Salicyl  Aldehyde 

42 

Aniline 

80 

o  Toluidine 

35 

2  Toluidine  ^ 

L  35 

Xylidines 

-11 

Methyl  Aniline 

9-5 

a  Naphthylamine 

130. 

(3  Naphthylamine 

147 

o  Amino  Diphenyl 

60 

2  Amino  Diphenyl 

140 

Diphenyl  Amine 

43 

Diphenyl  Ethylene  Diamine 

118 

Phenyl  a  Naphthylamine 

84 

o  Chloro  Aniline 

26.5 

2  Chloro  Aniline 

•  86 

o  Nitro  Aniline 

222 

3,  4  Nitro  Amino  Toluene 

190 

o  phenetidine 

38 

2  Phenetidine 

92 

Ethyl  Formate 

-42 

Ethyl  Aceto  Acetate 

43 

C.S.T.  Of 

Solvent  the  Mixture 


Ethyl  Lactate 

19 

Ethyl  Oxalate 

21 

Butyl  Oxalate 

-58 

Methyl  Furoate 

61 

Ethyl  Furoate 

20 

n  Propyl  Furoate 

-20 

n  Butyl  Furoate 

-18 

n  Amyl  Furoate 

*-28 

Methyl  Anthranilate 

38 

Phenyl  Phthalate 

145 

Triphenyl  Phosphite 

111 

Ammonia 

61 

Carbon  Dioxide 

-61 

Sulfur  Dioxide 

18.7 

Acetone 

“34 

Acetonyl  Acetone 

72 

Acetophenone 

14 

Quinone 

116 

Nitro  Benzene 

27 

0  Nitro  Toluene 

8 

0  Nitro  Phenol 

48 

0  Nitro  Chloro  Benzene 

49 

2  Nitro  Benzyl  Chloride 

ill 

2-Nitro-4~Methyl  Phenol 

25 

2,  4-Dinitro  Chloro  Benzene 

190 

Phenol 

66 

0  Cresol 

21 

m  Cresol 

29.5 

2  Cresol 

28 

Cresylic  Acid 

15 

0  Chloro  Phenol 

18 

2  Chloro  phenol 

80 

2,  4>  Xylen-i-ol 

“45 

0  Benzyl  Phenol 

81 

Eugenol 

11 

0  Hydroxy  Diphenyl 

49 

m  Hydroxy  Diphenyl 

138 

(3  Naphthol 

150 

Acetonitr i le 

8l 

Acetanilide 

221 

n  Butyramide 

184 

Chlorex 

19 

Dioxane 

-7 

a  Naphthonitrile 

85 

(3  Naphthonitrile 

93 

pyridine 

"15 
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OCTANE  n  CI^lCH^gCH 


SOLUBILITY  OF  WATER  IN  OCTANE 

(Black,  JoVis,  and  Taylor,  19481 

ioo  mols  n  CH^  dissolve  0.09  mols.  H20  at  20° . 

100  gins .  "  "  0.0142  gms.  H20  at  20° . 

The  determination  wa^  made  by  the  use  of  Tritium  Oxide  as  a  tracer. 
SOLUBILITY  OF  n  OCTANE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Crews,  1944) 


t° 

Gms . 

CH3(CH2)6CH3  per 

100  gms.  Solvent 

in : 

'x 

Trichloro 

Ethyl 

Ethyl 

Butyl 

Methane 

Ether 

Acetate 

Acetate 

-75 

- 

37  .5 

1 .1 

8.8 

-70 

- 

68.0 

3-2 

13-3 

-65 

- 

147.0 

7.9 

26 .4 

-60 

275 

550.0 

25.0 

120.0 

-55 

OO 

OO 

oO 

00 

t° 

Gms . 

CH3ICH2)6CH3  per 

100  gms.  Solvent 

in: 

" 

Acetone 

2-Butanone 

Isopropanol 

n  Butanol 

-75 

1 .0 

3-0 

7  .1 

12 .2 

-70 

1  -7 

4.4 

9-9 

15-4 

-65 

2 .8 

8.0 

15-9 

22  .1 

-60 

5-3 

31  -2 

36.0 

45.1 

-55 

8.0 

CO 

OO 

00 

THE  EUTECTICS  OF  MIXTURES  OF  OCTANE  AND  OTHER  SOLVENTS 

(Ralston,  Hoerr,  and  Crews,  1944) 


Eutectic 

Wt.  % 

Mixture 

Temperature 

Octane 

Octane  + 

Benzene 

-58.4 

91 .8 

Octane  + 

Cyclohexane 

-71 .6 

39-1 

Octane  + 

Tetrachloro  Methane-66.3 

39-1 

Octane  + 

Trichloro  Methane  -67.8 

25-3 

The  critical  solution 
•  is  71.8°.  (Ludeman,  1940 


temperature  of  mixtures  of  n  Octane  and  Aniline 
quoted  from  Shepard,  Henne,  and  Midgley,  1931 


) . 


The  freezing-points  of  mixtures  of  Octane  and  Decane  are  given  by 
Kravchenko,  1949- 


2 -METHYL  HEPTANE  (CH3  >2CH  (CH2  >4CH3 

The  critical  solution  temperature  of  mixtures  of  2-Methyl  Heptane  and 
Aniline  is  74. o° .  (Ludeman,  1940,  quoted  from  Evans,  1937 
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OCTANOL  I-  CH3(CH2)  6'CH20H 


i  -  OCTANOL  IN  AQUEOUS  0.3  MOLAR  SOLUTIONS  OF 
SALTS  OF  THE  HIGHER  FATTY  ACIDS  AT  250  (?) 

(Harkins  and  Oppen he imer,  1949) 


SOLUBILITY  OF 
POTASSIUM 


Potassium  Salt  of: 
(0.3  mol  per  1000  gms) 


Mols.  CgHjgO 
per  1000  guE. 
Soap  Solution 


Potassium  Salt  of: 
(0.3  mol  per  1000  gms) 


Mols.  CgHjgO 
per  1000  gms . 
Soap  Solution 


Octylic  Acid  0.023 
Nonylic  Acid  0.095 
Capric  Acid  0.127 
Undecylic  Acid  0.148 


Laurinic  Acid  0.146 
Myristinic  Acid  0.156 
Pentadecanoic  Acid  0.158 
Na  Dodecyl  Sulfate  0.171 


The  saturated  solutions  were  analyzed  by  turbidity  measurement. 


TETRA  ETHYLENE  GLYCOL  CgH^O^ 

The  distribution  coefficient  F'j.  yp)  of  Tetra  Ethylene  Glycol  be- 

V*  UIlV.  •  1 1  ^  V-y 

tween  Ethyl  Ether  and  Water,  for  a  concentration  of  about  1000  millimols 
per  liter  in  the  water  layer  is  0.0024  at  about  20°  •  (Collander ,  1949, 
quoted  from  Wart iovaarra,  1942). 


OCTYLAMINE  CH3 (CH2 >6CH2NH2 

The  temperature-composition  relations  in  the  system  Octylamine-Water 
are  presented  by  Ralston,  Hoerr,  and  Hoffman,  1942,  in  the  form  of  a 
diagram  which  shows  the  boundaries  of  the  several  liquid  and  solid  phases 
but  from  which  accurate  numerical  values  cannot  be  deduced.  Two  hydrates, 
having  the  compositions  (CgH17NH2 )2 ’3H20  and  Cgfl17NH2-3H20,  are  formed. 

The  solubility  curves  in  Ethyl  Alcohol,  of  Amine  Hydrochlorides  con¬ 
taining  from  8  to  18  carbon  atoms,  are  presented  by  Sedgwick,  Hoerr,  and 
Ralston,  1945,  without  accompanying  numerical  results.  It  is  shown  that 
only  the  salts  containing  even  numbers  of  C  atoms  crystallize  from  alco¬ 
hol  in  a  stable  and  an  unstable  form  and  possess  two  solubility  curves. 


D I  ISO  BUTYL  AMINE  [(CH3  >2CHCHj2NH 

The  distribution  coefficient  of  Diisobutyl  Amine  between  Ethyl  Ether 
and  Water,  for  concentrations  of  n3  millimols  per  liter  in  the  ether 

ooer  ^ided  bY  °-?5  millimols  per  liter  in  the  water  layer  is  151  at 
18  .  (Collander,  1949). 


TETRA  ETHYL  AMMONIUM  IODIDE  N (C-Htf  )  I 

2  5  4 


SOLUBILITY  OF  TETRAETHYL  AMMONIUM  IODIDE  IN  MIXTURES  OF 
ETHYLENE  DICHLORIDE  AND  BENZENE  AT  250 

(Yerooo  »od  She&rd,  1948) 


Percent  Ethylene 
Dichloride  in 
Solvent  Mixture 


Mols.  NIC2R(.  LI 
per  liter  Sat. 
Solut  ion 


35-5 

48.0 

56.6 

68.0 


0.0000865 

0.000218 

0.000380 

0.000851 


Percent  Ethylene 
Dichloride  in 
Solvent  Mixture 

80.0 
85 .0 
93-5 
100.0 


Mols.  N(C2H5>4I 
per  liter  Sat . 
Solution 

0.001806 

0.00306 

0.00556 

0.00919 


C  8H  2 1 0 
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TETRA  ETHYL  AMMONIUM  HYDROXIDE  N (C2HS I^OH 

The  distribution  coefficient  of  Tetraethyl  Ammonium  Hydroxide  between 
Ethyl  Ether  and  Water,  for  concentrations  of  about  0.0003  millimols  per 
liter  in  the  ether  layer  divided  by  1700  millimols  per  liter  in  the  water 
layer  is  0.000002  at  190.  (Collander,  1945). 


TRIMESIC  ACID  C6H3lC00H)3 

The  distribution  coefficient  of  Trimesic  Acid  between  Ethyl  Ether  and 
Water,  for  concentrations  of  57.7  millimols  per  liter  in  the  ether  layer 
divided  by  5.37  millimols  per  liter  in  the  water  layer  is  11  at  20°. 
(Collander,  1949). 


CINNAMIC  ACID  C6H5CH :CHC00H 

SOLUBILITY  OF  CINNAMIC  ACID  IN  FURFURAL 

o  Gms.  C9H802  per  100  gms . 

f°  Saturated  Solution 

0  0.6 

25  4-1 

40  10.9 

Freezing-points  of  mixtures  of  Cinnamic  Acid  and  Hydro  Cinnamic  Acid 
are  given  by  Kofler  and  Brandstatter ,  1943a- 


HOMOPHTHALIC  ACID  C6H4 (CH2C00H ICOOH 

The  distribution  coefficient  of  Homophthalic  Acid  between  Ethyl  Ether 
and  Water,  for  concentrations  of  7.85  -  30.8  millimols  per  liter  in  t  e 
ether  layer  divided  by  3. 95  "  13-8  millimols  per  liter  in  the  water  layer 
is  2.0  -  2.2  at  25°.  (Collander,  1949.  quoted  from  Diechmann  and  Hardt, 

1919)  . 


ACETYL  SALICYLIC  ACID  (Aspirin)  CH3C00C6H4C00H 


SOLUBILITY  OF  ACETYL  SALICYLIC  ACID  IN 
PETROLEUM  ETHER  AND  IN  MIXTURES  OF  ETHYL 


t  Rbjic  h .  1943) 


MIXTURES  OF  ETHYL  ETHER  AND 
ALCOHOL  AND  PETROLEUM  ETHER 


Results  for: 

(C  H- )„0  +  Pet.  Ether  at  about  20° 
2  5  2 

Solvent  Gms.  C^HgO^ 

_ —  per  100  cc 


0  +  cc  Bst .  Ether 

Solvent 

100 

0 

3-13 

90 

10 

2.08 

70 

30 

1 .26 

50 

50 

0.62 

30 

70 

0.24 

10 

90 

0.05 

0 

100 

0.00 

C2F5OH  +  Pet.  Ether  at  50 

Solvent  Gms .  C^HgO 

^ ^ _ ^per  100  cc 

cc  (C2H5OH)  +  CC  R?t.  Ether  Solvent 

10.30 
8.73 
5-53 
3-47 
1.92 
0.52 
0.00 


100 

0 

90 

10 

70 

30 

50 

50 

30 

70 

10 

90 

0 

100 
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TR I  METHYL  TRICHLORO  BENZENES  CglCHgljClg 


1,2 


SOLUBILITY  OF  i,  3. 
5  TRIMETHYL,  3,4,6 


5  TRIMETHYL,  2,4, 
TRICHLORO  BENZENE, 


6  TRICHLORO  BENZENE  AND 
EACH  SEPARATELY  IN  BENZENE 


(Smyth  and  Lewis,  1940) 


Mol. 


Fraction  in  Saturated  Solutions 


1,3,5  Trimethyl 


1,2,5  Trimethyl 
4,  6  Trichloro  Benzene 


8.77 
19.92 
29-93 
41 .88 


0.007 

0.0136 

0.0190 

0.0270 


0.0111 

0.0147 

0.0217 

0.0319 


HIPPURIC  ACID  C6HsC0NHCH2C00H 

The  distribution  coefficient  of  Hippuric  Acid  between  Ethyl  Ether .and 
Water,  for  concentrations  Of  9.33  millimols  per  liter  of  the  ether  layer 
divided  by  23.7  millimols  per  liter  of  the  water  layer  is  0.39  at  17  . 
(Collander,  1949) • 


INDANOLS,  4-  and  5-  ^^CH^CH^f HOH 

DISTRIBUTION  OF  INDANOLS  BETWEEN  WATER  AND  CYCLOHEXANE  AT  250 

(Orchin  aod  Golumbic,  1949) 

Distribution  Coefficient  K 
(cone.  H20  t  cone.  C^H  12 ) 


4-  Indanol  4.5 

5-  Indanol  3.7 


CUMENE  HYDROPEROXIDE  C6H5C (CH2 )200H 

SOLUBILITY  OF  CUMENE  HYDROPEROXIDE  IN  WATER  AND  ITS  DISTRIBUTION 
BETWEEN  WATER  AND  BENZENE  AT  250 

( Kolthof 1  and  Medalia,  1949) 


100  cc  saturated  solution  of  Cumene  Hydroperoxide  is  water  contain 
i.39  gms.  CgHsC(CH2 )200H.  This  corresponds  to  0.165  Mol.  %  and  0.0914 
molar  concentration. 

The  distribution  of  Cumene  Hydroperoxide  between: 


Water  and  Benzene 


Aq.  Sodium  Hydroxide  Solution  and  Benzene 


Mol.  %  C6H5C(CH2)00H  in: 

-■ - - ^ - s. 

H20  Phase  c6H6  Phase 

6  .67 
17.6 
36.3 


Normality 
of  Aq.  NaOH 


Mol.  %  C6HsCICH2)2OOH  in: 
Aq.  NaOH  Phase  CgHg  Phase 


0.0282 
0 . 0522 
0.0865 


0.0506 

0.253 


0.0551 

0.132 


6.70 

5-51 


CgH 1 1 0 
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ACETYL  £  TOLU  ID INE  (2  Acetotol u i de)  CR3C0NHC6H4CH3 


t  0 

'  3 -  043 

SOLUBILITY  OF  ACETYL  p  TOLUIDINE  IN  SEVERAL  SOLVENTS 

(Pollock,  Collett,  and  Lazell,  1946) 

Mols.  CEjCONHC^H^CHj  per  100  mols.  Saturated  Solution  in: 

I 

Methanol 

Ethanol 

1 -Propanol  2 

-Propanol  1 

-Butanol 

Isobutyl 

Alcohol 

30 

3-2 

4 .0 

4-7 

3-6 

4.0 

4-5 

40 

5-1 

5.5 

5.8 

5.o 

5-5 

5.5 

50 

7.5 

7-6 

7.7 

7-0 

7.6 

7  .1 

60 

10.9 

10.3 

10.6 

9-5 

10.6 

9-7 

70 

15-1 

13-7 

14-7 

13  -5 

14 .8 

13  -4 

80 

20.5 

18.8 

20.5 

18.7 

20.3 

18.7 

90 

27-7 

25.6 

27  -3 

25.0 

27.0 

25.5 

100 

36  .2 

33-7 

35-5 

33-0 

3S  *5 

34-2 

110 

45-0 

41  -5 

45  -4 

43.1 

46 .0 

45-0 

120 

55*02 

54.0 

56.6 

55-4 

57-3 

57-0 

130 

68.0 

67.5 

69.0 

70.0 

70.0 

70.0 

140 

83.0 

83 .0 

83 .0 

83 .0 

84.0 

84 .0 

Mols . 

CH3C0NHC6H4CH3  per  100 

mols.  Saturated  Solution  in: 

t° 

tert .  Butyl  Rpnzene 

Chloroform 

Carbon  Tetra- 

Ethyl 

Water 

30 

Alcohol 

0.8 

0.4 

1  -3 

Chloride 

0.2 

Ether 

_ 

40 

1  .4 

0.4 

4  .2 

0.3 

0.7 

So 

2  .6 

0.5 

8.3 

0.4 

0.9 

60 

6.0 

0.7 

12.9 

0.4 

1 .2 

70 

10.7 

2 .6 

18.3 

0.6 

1  -4 

80 

16.6 

5.0 

24.6 

1 .2 

1 .9 

90 

23 .6 

11.7 

31  -7 

3-7 

3-7 

8.4 

100 

31  -7 

24  -4 

39-1 

13.O 

• 

110 

41  -4 

36.3 

48.1 

32  .2 

18.3 

49.0 

67  -4 

120 

53-1 

48.7 

57-7 

47-7 

33-0 

130 

66.7 

64  -5 

69.0 

64-5 

55-6 

140 

83 .0 

83.0 

83 .0 

83  .0 

83.0 

85.0 

‘Very  insoluble  at  low  temperatures;  forms  two  liquid  layers  at  117.6 


Freezing-points  of  mixtures  of  m  Aceto  Toluide  and  Acenaphthene  are 
given  by  Kofler,  1949- 

PHENYL  ALANINE  C6H5CH2CHNH2C00H 

,00  cc  Butyric  Acid  dissolve  0.075  g»-  C,H„02  at  l8«.  IFrzylecki  aud 
Kasprzyle-Czaykowska ,  1938* • 


715 


CgH| | O3 


(1)  TYROSINE  HOC6H4CH2CH(NH2)COOH 

One  liter  saturated  solution  of  (1)  Tyrosine  in  Water  contain  0.0025 
Gm.  Mols.  CgHjjOg  at  25° •  (Zachary  and  Moore,  i949> 

SOLUBILITY  OF  (1)  TYROSINE  IN  LIQUID  AMMONIA 

(Zachary  and  Moore,  1949) 

t°  Mols.  CqBu03  per  liter 

^ - »  Saturated  Solution 

or  °C 


196 

-77 

0.0021 

210 

-63 

0.0031 

227-5 

“45-5 

0.0118 

238 

“35 

0.0220 

METHYL  ETHYL  BENZENE 

c6h4ch3 (c2h5 ) 

CRITICAL  SOLUTION  TEMPERATURES  OF 

MIXTURES  OF  METHYL  ETHYL  BENZENE 

AND  SEVERAL  SOLVENTS 

(Francis 

,  1944) 

C.S.T.  of 

C.S.T.  of 

Solvent 

the  Mixture 

Solvent 

the  Mixture 

Diethylene  Glycol 

176 

Ethylene  Diformate 

66 

2  Phenylene  Diamine 

150 

Maleic  Anhydride 

31 

Triethylene  Glycol 

138 

Nitro  Methane 

-25 

Benzidine 

127 

Methanol 

-78 

CUMENE  C6H5CB(CH3>2 

CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  CUMENE  AND  SEVERAL  SOLVENTS 

(Francis,  1944 


Solvent 

Adipic  Acid 
Diethylene  Glycol 
p  Phenylene  Diamine 
Triethylene  Glycol 
Benzidine 

Ethylene  Diformate 
Maleic  Anhydride 


C.S.T.  of  „  ,  C.S.T.  of 


the  Mixture 

Solvent 

the  Mixture 

198 

Ammonia 

25 

178 

Methyl  Sulfate 

<  -50 

153 

m  Dinitro  Benzene 

<  68 

137 

Nitro  Methane 

-28 

139 

Furfural  Alcohol 

-50 

68 

Acetonitrile 

<  -78 

55 

7i6 


C9H  12 

PSEUDO  CUMENE  1,2,4  (Cflg )3C6H3 

CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  PSEUDO  CUMENE 

AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


C.S.T.  of  „  ,  C.S.T.  of 


Solvent 

the  Mixture  Solvent 

the  Mixture 

Diethylene  Glycol 

187  Methyl  Sulfate 

3 

Triethylene  Glycol 

152  Nitro  Methane 

1 

Benzidine 

149  Methanol 

-26 

Ethylene  Diformate 

82  Furfural  Alcohol 

-11 

Maleic  Anhydride 

70 

TRIACETIN  (Glycerol 

Triacetate)  C3H5(00CCH3 >3 

The  distribution  coefficient  lcg£nc ■Efth5L)  of  Triacetin  between  Ethyl 
Ether  and  Water,  for  a  concentration  of  about  100  millimols  per  liter  of 
the  water  layer  is  1.4  at  180.  (Collander ,  1949)- 


TRIMETHYL  CITRATE  C3H^(0H ) (C00CH3  >3 

The  distribution  coefficient  (c^_E^gr,  0f  Trimethyl  Citrate  be¬ 
tween  Ethyl  Ether  and  Water,  for  a  concentration  of  about  100  millimols 
per  liter  of  the  water  layer  is  0.43  at  22°.  (Collander,  1949.  quoted 
frjom  Barlund  ,  1929*  • 


AZELAIC  ACID  (CH2 )? (COOH )2 

DISTRIBUTION  OF  AZELAIC  ACID  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Marrel  and  Richards,  1949) 


The  determinations  were  made 
after  shaking  with  the  organic 
concentration  in  the  latter  by 
K  is  the  cone,  in  the  H20  layer 
tion  in  the  organic  solvents. 


by  titrating  the  aqueous  layer  before  and 
solvent  at  about  26°,  and  calculating  the 
difference.  The  distribution  coefficient 
(approx.  0.1%)  divided  by  the  concentra- 


Results  for  K  in: 

h2o  h2o  H2° 

n  Butanol  Ethyl  Acetate  Ethyl  Ether 

0.11-0.14 


h2o  h2o 

Chloroform  Skellysolve  B 
3. 8-4 -6  10  + 


<  0.1 
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NONYL I C  ACID  (Pelargonic  Acid)  CH3 (CH2  l^COOH 


SOLUBILITY  OF  NONYLIC  ACID  IN  WATER 


(Ralston  and  Hoerr,  1942; 


gggenberger,  Broome, 

Gms.  CH3(CH2)7C00H  per: 

Ralston  and  Harwood,  1949) 

Gms.  CH  (CH2)7C00H  per: 

t°  - - - s. 

t° 

100  cc  Sat.  Sol. 

- \ 

100  gms.  1^0 

ioo  cc  Sat.  Sol.  ioo  gue.  H20 

0 

_ 

0.014 

45 

0.041 

20 

- 

0.026 

50 

0.0264 

30 

0.0212 

0.032 

6o 

0.0299  0.051 

40 

0 . 0222 

SOLUBILITY 

OF  NONYLIC 

ACID  IN 

SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 


t° 

Gms.  CH3(CH2 

)7C00H  per  ioo 

gms .  Solvent 

'95%  c2h5oh 

ich3  )2C0 

C6«6' 

0 

393 

356 

- 

10 

3230 

3740 

2680 

20 

00 

00 

00 

SOLUBILITY  OF  NONYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 

Go's.  CH 3(CH2 >7C00H  per  100  gms .  Solvent  in: 


Cyclohexane 

Tetrachloro 

Methane 

Trichloro 

Methane 

Ethyl 

Acetate 

Butyl 

Acetate 

0 

- 

158 

336 

250 

316 

IQ 

2340 

1150 

2340 

2020 

2340 

20 

00 

00 

00 

00 

OO 

Gms.  CH3lCH2)7C00H  per  100  gms.  Solvent  in: 


Methanol  Isopropanol  n  Butanol  Nitro  Ethane  Acetonitrile 


o 

10 

20 


Sio 

4650 

00 


422 

2920 

00 


355 

2530 

00 


45-0 

2340 

00 


51 

3470 

00 


THE  EUTECTICS  OF  MIXTURES  OF  NONYLIC  ACID  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr,  1942;  and  Hoerr  and  Ralston,  1944) 


Mixture  t° 

Nonylic  Acid  +  Cyclohexane  ~17.S 

Nonylic  Acid  +  Benzene  -13.0 

Nonylic  Acid  +  Glacial  Acetic  Acid +1  .6 


Wt.  %  ch3(ch2i7cooh 

23.9 

54-0 
83  .6 
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TRIMETHYL  HEXANOIC  ACID  (Caproic  Acid)  3,5,5  C9Hl802 

SOLUBILITY  OF  TRIMETHYL  HEXANOIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
3,5.5  TRIMETHYL  HEXYL  SODIUM  SULFATE  AT  250 

(Brunner,  1949) 


Wt.  %  3,5,5  Trimethyl 
Hexyl  Sodium  Sulfate 
in  Aqueous  Solvent 


Gms.  3,5,5  CgHl802 
per  i  oo  gms  . 
Aqueous  Solvent 


5-o 

10.0 

25.0 


1 .0 
2.0 
4.0 


NONANE  CH3(CH2)7CH3 

The  critical  solution  temperature  of  mixtures  of  Nonane  and  Aniline  is 
74.4°.  (Ludeman,  1940,  quoted  from  Shepard,  Henne,  and  Midgley,  1931)- 


2 -METHYL  OCTANE  CH3  (CH2  >SCH  ICH3  )CH3 

The  critical  solution  temperature  of  mixtures  of  2-Methyl  Octane  and 
Aniline  is  77. 5°.  (Ludeman,  1940,  quoted  from  Evans,  1937 •• 


NONANOL  I-  CH3(CH2)7CH2OH 


SOLUBILITY  OF  l-NONANOL  IN  AQUEOUS  0.3  MOLAR  SOLUTIONS  OF 
'  POTASSIUM  SALTS  OF  HIGHER  FATTY  ACIDS  AT  250  (?) 

(Harkins  and  Oppenhe imer,  1949) 


potassium  Salt  of: 
(0.3  mol.  per  1000  gms.) 


Mols.  CgHjgOH 
per  1000  gms . 
Soap  Solution 


Mols.  CgHigOH 
potassium  Salt  of:  per  10oo  gms. 
(0.3  mol.  per  1000  gms.)  goap  Solution 


Octylic  Acid  0.004 

Nonylic  Acid  0.076 

Capric  Acid  0.0965 

Undecylic  Acid  0.1165 


The  saturated  solutions  were  a 


Laurinic  Acid 

0.120 

Myristinic  Acid 

0.132 

penta  Decanoic  Acid 

0.140 

Na  Dodecyl  Sulfate 

0.144 

lyzed  by  turbidity  measurement. 


TRIMETHYL  HEXANOL  3,  5,  5  CH3C (CH3 >2CH2CH (CH3 )CH2CH2OH 

SOLUBILITY  OF  TRIMETHYL  HEXANOL  IN  AQUEOUS  SOLUTIONS  OF 
3.5,5  TRIMETHYL  HEXYL  SODIUM  SULFATE  AT  250 


Wt.  %  3.5,5  Trimethyl 
Hexyl  Sodium  Sulfate 
in  Aqueous  Solvent 


Gms.  3,5,5  CgH2O0 
per  100  gms. 
Aqueous  Solvent 


5.0 
10.0 
25  .v 


2  .0 
4.0 
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TETRA  ETHYL  UREA  3,  5,  5  CH3C (CH3 )2CH2CH (CH3  )CH2CH2OH 

The  distribution  coefficient  of  Tetra  Ethyl  Urea  between  Ethyl Ether 
and  Water,  for  concentrations  of  282  millimols  per  liter  in  e 
layer  divided  by  25.6  millimols  per  liter  in  the  water  layer  is  11  at 

180.  (Collander,  1949)* 


2-AMI N0-5-D I  ETHYL  AMINO  PENTANE  C9H22N2 

The  distribution  coefficient  of  2-Amino-5-Diethyl  Amino  Pentane  between 
Ethyl  Ether  and  Water,  for  concentrations  of  139  millimols  per  liter  of 
the  ether  layer  divided  by  241  millimols  per  liter  of  the  water  layer  is 
0.58  at  200.  (Collander,  1949)- 


FLAVIANATES  of  Organic  Bases  (Flavianic  Acid,  2,1-Dinitro  Naphthol-7 
Sulfonic  Acid)  (N02 )2C10H^OH 'S03H 


SOLUBILITY  OF  THE  FLAVIANATES  OF  ORGANIC  BASES  IN 
WATER,  ETHANOL  AND  n  BUTANOL 

(Langley  and  Noonan,  1942) 


Gms .  Flavianate  per  1000  cc  Saturated  Solution  in: 
Base  /\ 

- '  , - : - - - — ; — \ 


. 

Water 

_ 

95%  Ethanol 

n  Butanol 

Flavianates  of: 

\ 

\ 

/ 

At  3  o' 

At  30 

At  30° 

At  30 

At  30° 

At  30 

Acetyl  Choline 

- 

- 

- 

- 

0.09 

0.40 

Ammonium 

14-2 

- 

2  .57 

6 .22 

0.29 

0.39 

Choline 

- 

- 

2  .81 

- 

0.17 

0.26 

Creatinine 

2.65 

4  -54 

1 .08 

1 .52 

0.09 

0.43 

as  Dimethyl  Guanidine 

1.85 

- 

1  .30 

3  -2 

0.21 

0.30 

Ethanol  Amine 

- 

- 

2  .45 

6.8 

0.14 

0.28 

Guanidine 

1 .30 

3  -34 

1 .64 

3  -57 

0.19 

0.19 

Hydroxyl  Amine 

16.0 

70.0 

- 

26.0 

2  .4 

5  .2 

Hypoxanthine 

1 .3 

3-6 

0.95 

3  .36 

0.34 

0.4 

Methyl  Amine 

7.6 

- 

1  <95 

4-10 

0.09 

0.17 

Methyl  Guanidine 

2.53 

5-7 

2 .6 

4.7 

0.33 

0.35 

Methyl  Urea 

- 

- 

- 

36.0 

0.66 

1  -4 

Piperidine 

4.0 

- 

3  -3 

l  -3 

0.13 

0.35 

Potass ium 

3-7 

11  .2 

0.12 

O.16 

0 . 04 

0 . 05 

putrescine 

0 .25 

- 

0.31 

0  .46 

0 . 06 

Tetra  Methyl  Ammonium 

4-9 

12.8 

0.61 

1  .52 

0.04 

0.05 

Trimethyl  Amine 

47.0 

- 

4  .4 

7.27 

0.12 

0 .41 

Tryamine 

Urea 

- 

- 

4  -40 

10.3 

0.34 

0.8 

IS- 7 

40.0 

12  .4 

17.0 

0.56 

0.81 

NAPHTHALENE  SULFONIC  ACID  CloH?S03H 


Rtlir  aw?0?  coefflclent  °f  Naphthalene  Sulfonic  Acid  between  Ethyl 
Ether  and  Water,  for  concentrations  of  3.1  millimols  per  liter  of  the 
ther  layer  divided  by  608  millimols  per  liter  in  the  water  layer  is 
0.0051  at  20  .  (Collander,  1949). 
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C|0h7°2 

NAPHTHALENE  l-NITRO  C10H7N02 

Freezing-points  of  mixtures  of  i-Nitro  Naphthalene  and  Diphenyl  Amine 
are  given  by  Nelson  and  Smith,  1942. 


NAPHTHALENE  C10Hg 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
NAPHTHALENE  AND  VARIOUS  SOLVENTS 

(Francis,  19441 


C.S.T.  of 

C.S.T.  of 

Solvent 

the 

Mixture 

Solvent  the 

Mixture 

Glycerol 

> 

250 

Glycerol  Monochloro  Hydrine 

132 

Formamide 

> 

230 

Ethanol  Amine 

97 

Ethylene  Glycol 

195 

Diethylene  Glycol 

84 

Triethanol  Amine 

151 

Monoacet in 

78 

Diethanol  Amine 

161 

Resorc i nol 

98 

Acetamide 

148.5 

Fropylene  Glycol 

100 

p  Amino  Acetamide 

< 

140 

Pressure  composition 

data 

for  the 

solubility  of  Nap'hthalene  in  super- 

critical  Ethylene  at  120 ,  25° »  and 

350  are  given  by  Diepen  and 

bchef ter 

1948. 


Freezing-point  data  for  all  possible  binary  mixtures  of  a  and  p  Naph¬ 
thalene,  Naphthol  and  Naphthylamine  are  given  by  Kofler  and  Brandstatter , 

1943b. 

Freezing-point  data  are  given  for: 

Naphthalene  +  Falmitin  (Efremov,  Vinogradova,  and  Tichomirova,  1937) 
Naphthalene  +  2-Methyl  Naphthalene  (Cullinane  and  Chard  ■,  1948) 
Naphthalene  +  Phenanthrene  (Klochlso-Zhovnir ,  1949* 

Naphthalene  +  Phenanthrene  +  Acenaphthene  ( Klochko-Zhovnir ,  1949a) 


NITRO  NAPHTHYL  AMINES  (N02 )Ca QH6NH2 

Freezing-points  are  given  by  Hodgson  and  Hathway,  1944  for  mixtures  of 
4-Nitro-2  Naphthylamine  and  3-Nitro-i -Naphthylamine . 
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NAPHTHYL AM  I NE  2-C10H7NH2 

ckititrTTTTY  of  2-naphthylamine  and  other  carcenogenic  amines, 

EAClTsEFARATELY, IN  WATER  AND  IN  AQUEOUS  CAFFEINE  SOLUTIONS 

IWoich  1948) 


The  solutions  were  shaken  frequently  at  370 
to  stand  at  room  temperature  one  hour  before 
tent  of  the  clear  solution  was  determined  by 
procedure . 


for  five  hours  and  allowed 
filtering.  The  amine  con- 
a  colorimetric  diazotizat ion 


Cone .  of 
Aq  .  Caffeine 
in  gms . 
per  100  cc 


Solubility  of  Amines  in  Milligrams  per  liter 


2  Naphthyl-  2-Amino  4  Amino  2-Anthr  -  4-Amino 

Amine  Flucrene  Azobenzene  Amine  Stibene 


ne 


0.0I2H  0) 

0.189 

0.031 

0.037 

0.01 

0.209 

0.035 

0.039 

0.05 

0.248 

- 

0.053 

0.10 

0.252 

0.089 

0.056 

0.15 

0 .286 

0.093 

0.075 

0.25 

0.345 

0.140 

0.081 

0.30 

- 

- 

~ 

0.35 

0.352 

0.163 

0.087 

0.40 

— 

— 

0.50 

0.387 

0.193 

0.098 

0.75 

- 

“ 

— 

1 .00 

~ 

0.279 

0.008 

0.017 

0.032 

0.042 

0.055 


0.005 

0.004 

0.007 

0.012 

0.019 

0.029 


0-270 

0.430 

0.580 

0.650 
l  .060 
1  .250 


8  INDOLYL  ACETIC  ACID  CloHlo02N 


The  distribution  coefficient  ic°Snc  .^irfr~*  ®  Indolyl  Acetic  Acid 

between  Ethyl  Ether  and  Water,  is  20  at  20° .  (Collander,  1949,  quoted 
from  Sutter ,  1944 ) . 


BENZYL  MALONIC  ACID  CloHlo04 

The  distribution  coefficient  of  Benzyl  Malonic  Acid  between  Ethyl  Ether 
and  Water,  for  a  concentration  of  no  millimols  per  liter  in  the  ether 
layer  divided  by  7.2  millimols  per  liter  in  the  water  layer  is  15  at 
about  200.  (Collander,  1949). 


DIMETHYL  PHTHALATE  C6H4 IC00CH3  )2 

SOLUBILITY  OF  DIMETHYL  FHTHALATE  AND  OTHER  PLASTICISERS  IN  WATER 

(Haward,  1943) 

The  determinations  were  made  by  a  method  of  scum  titration.  Plasti¬ 
ciser  is  added  drop  by  diop  from  a  buret,  to  100-150  cc  of  water  in  a 
20  cm.  diameter  flat  dish,  until  a  stable  scum  of  oily  drops  is  obtained. 


C I 0H I 0°4  722 

Gms.  Flasticiser 

Plasticiser  per  100  gms. 

Sat.  Sol.  in  f^O 


Dimethyl  phthalate 

0 .40 

Diethyl  phthalate 

0.06 

Dibutyl  phthalate 

0.0011 

Methyl  phthalyl  Ethyl 

Glycollate 

0.11 

Ethyl  Fhthalyl  Ethyl 

Glycollate 

0.0s 

Methyl  Glycol  phthalate 

0.88 

Gms.  Plasticiser 

Flasticiser  per  100  sms. 

Sat.  Sol.  in  H20 

Tributyl  Citrate  0.006 

Benzyl  Benzoate  0.0026 

Benzyl  Glycol  phthalate  0.002 

Butyl  Fhthalyl  Butyl 

Glycollate  0.001 

Dimethyl  Cyc lohexanol  Oxalate 

(Barkite  B)  <0.0002 


Correct  ion  to  Vol.  2,  3rd.  Ed.  of  Solubilities,  p.  667,  second  line, 
change  critical  solution  temperature  to  demixing  temperature. 


TETRAL I H  (I,  2,  3,  4  Tetrahydro  Naphthalene)  C10H12 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
TETRALIN  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


C.S.T.  of 

Solvent  the  fixture 


Solvent 


C.S.T.  of 
the  Mixture 


Ethylene  Glycol 

213 

Triethanol  Amine 

187 

Diethanol  Amine 

181 

Ethanol  Amine 

139 

Diethylene  Glycol 

132 

Resorcinol 

94 

Triethylene  Glycol 

92 

Ethylene  Diformate 

42 

Nitro  Methane 

-16 

TETRAMETHYL  DICHLORO  BENZENE  l,2,3,N  (CH3  )^C6C 12 ,5 .  6 
SOLUBILITY  OF  1,2,  3,4  TETRAMETHYL,  5.6  DICHLORO  BENZENE  IN  BENZENE 

(Sraytb  and  Lewis,  19401 

Mol.  Fraction  (CH3  )4CgCl2 
t0  in  Saturated  Solution 

8.77  0.0188 

19.92  0.0253 

29.93  0.0370 

41.88  0.0475 


HYDROXY  TETRAHYDRO  NAPHTHALENES  C1QH120 

THE  DISTRIBUTION  COEFFICIENTS  OF  HYDROXY  TETRAHYDRO  NAPHTHALENES 
BETWEEN  WATER  AND  CYCLOHEXANE  AT  25 0 

(Orchin  and  Golumbic,  1949) 

Distribution  Coefficient 

Compound  cone.  H20'*conc.  C^H.^ 


<  -  Hydroxy ,  i  ,  2 ,  3 , 4  Tetrahydro  Naphthalene 
6 -Hydroxy,  1,2,3*  4  Tetrahydro  Naphthalene 


25.3 

8.6 
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DIETHYL  BENZENE  C6H4<C2H5»2 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
DIETHYL  BENZENE  AND  SEVERAL  SOLVENTS 

(Prancis,  1944) 


Solvent 


C.S.T.  Of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Diethylene  Glycol 

193 

2  Phenylene  Diamine 

169 

Triethylene  Glycol 

160 

Benzidine 

148 

2  Nitro  Aniline 

139 

Ethylene  Diformate 

89 

Maleic  Anhydride 

73 

Methyl  Sulfate 

-13 

Nitro  Methane 

“4 

Methanol 

-18 

Furfural  Alcohol 

-16 

Acetonitrile 

-60 

Acetic  Anhydride 

-SO 

sec  BUTYL  BENZENE  C6H5C2HSCH (CH3  ) 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES 

OF 

sec . 

BUTYL  BENZENE 

AND  SEVERAL  SOLVENTS 

(Francis 

,  1944) 

C.S.T.  of 

C.S.T.  of 

Solvent 

the  Mixture 

Solvent 

the 

Mixture 

2  Amino  Acetamide 

210 

Methyl  Sulfate 

-22 

Diethylene  Glycol 

191 

Phenyl  Ethanol  Amine 

< 

no 

2  Phenylene  Diamine 

169 

Nitro  Methane 

0 

Triethylene  Glycol 

156 

Furfural  Alcohol 

-22 

Benzidine 

158 

Acetonitrile 

-50 

2  Nitro  Aniline 

139 

Acetic  Anhydride 

< 

-78 

Ethylene  Diformate 

91 

Ethylene  Diacetate 

< 

-78 

Maleic  Anhydride 

87 

tert  BUTYL  BENZENE  C6HS(CH3)3C 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 


tert . 

BUTYL  BENZENE 

AND  SEVERAL  SOLVENTS 

( Francis 

,  1944) 

Solvent 

C.S.T.  of 
the  Mixture 

Solvent 

C.S.T.  of 
the  Mixture 

Diethylene  Glycol 
Triethylene  Glycol 
Ethylene  Diformate 
Maleic  Anhydride 

189 

153 

83 

70 

Methyl  Sulfate 

Nitro  Methane 

Furfural  Alcohol 

~45 

-19 

"32 

D ICHLORO  CAMPHENE  2,  6  C  H  Cl 

’  10  1^2 

are  given 
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CYMENE  C10H14 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
CYMENE  AND  SEVERAL  SOLVENTS 

(Prancis,  1944) 


C.S.T.  of  ,  C.S.T.  of 


Solvent 

the  Mixture 

Solvent 

the  Mixture 

Diethylene  Glycol 

194 

Ammonia 

25 

p  Phenylene  Diamine 

170 

Methyl  Sulfate 

-17 

Triethylene  Glycol 

1 61 

Nitro  Methane 

-8 

Benzidine 

157 

Methanol 

-33 

p  Nitro  Aniline 

139 

Furfural  Alcohol 

-19 

Ethylene  Diformate 

89 

Acetonitrile 

-60 

Maleic  Anhydride 

73 

Acetic  Anhydride 

“50 

NICOTINE  C10H14N2 

DISTRIBUTION  OF  NICOTINE  BETWEEN  WATER  AND  OILS  AT  250 

(Norton,  1941) 


Cone,  in  fLO  tConc.  in  Oil 
Oil  for  total  Nicotine  Cone,  of: 


0.1% 

5-o% 

Linseed 

0.51 

0.76 

Sun  flcwer-seed 

0.50 

0.81 

Soybean 

0.47 

0.79 

Tung 

0.65 

0.71 

poppy-seed 

0.51 

0.89 

Cot ton -seed 

0.36 

0.80 

Corn 

0.38 

O.92 

Rupeseed 

0.42 

1 .03 

Cone,  in  H 

„0  t  Cone,  in  ( 

Oil 

for  total 

Nicotine  Cone. 

0.1% 

5  .0% 

Sesame 

0.39 

0.86 

peanut 

0.38 

0.99 

Olive 

0.41 

0.91 

Castor 

0 .28 

0.33 

Pine 

0 .20 

0.11 

Neatsfoot 

0.33 

1  .15 

Fish 

0.78 

Petroleum 

1.11 

1 .77 

distribution  of  nicotine  compounds  between  water  and  Oils  AT  25 

Nicotine  Oleate  Nicotine  Naphthenate  Nicotine  Stearate 


Oil 


Cone,  in  HJ3  + 
Cone,  in  Oil 
for  total  N. 
Oleate  Cone .  of 

"oTTi  ~  5.o%" 


Cone .  in  H29  * 
Cone .  in  Oil 
For  total  N- 
Naphthenate  Cone,  of 


Cone,  in  H,0  t 
Cone,  in  Oil 
for  total  N. 
Stearate  Cone .  of 

0.1% 


Linseed  1.30 

Sunflower  seed  0.96 
Soybean  i -02 

Tung  °-45 

poppy  seed  1 • 02 

Cottonseed  0.83 

Corn  1  •14 

Rapeseed  1 *35 

Sesame  0 • 95 

Peanut  0-98 

Olive  0,77 

Castor  0-31 

pine  0.51 

Neatsfoot  0.64 

Fish  "  a 

Petroleum  0.90 


l  .13 

1 .68 

0.70 

0.94 

1 .02 

0.74 

0.98 

1 .66 

0.63 

1  .27 

1 .20 

0.69 

1  .12 

1.11 

0.65 

1  .05 

0.95 

0.65 

1  .15 

1  .20 

0.72 

1 .41 

1 .11 

1 .12 

1 .38 

1  .16 

1 .26 

1 .03 

0.68 

0.80 

1.11 

1  -07 

0.43 

0.27 

0.48 

0 .28 

0.21 

0.49 

0.14 

1.15 

1  .60 

1 .00 

1.10 

1 .42 

0.74 

1  .34 

1 .52 

1 .59 

1 .20 
0.54 
0.65 
0.73 

0.51 

0.61 

0.51 

0.71 

0.59 

0.50 

0.41 

0.31 

0.39 

0.66 

0.87 
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AHABASINE  C10H1I+N2 

DISTRIBUTION  OF  ANABASINE  BETWEEN  WATER  AND  ORGANIC  SOLVENTS 

(Bowen,  1949) 


Dist.  Coef.  K  lrn"^oig.n?«'H^1Ve'Lt|  « 


Organic  Solvent 

- 

4° 

20.2° 

27° 

40° 

petroleum  Ether 

0.06 

- 

0.17 

- 

Gasoline 

0.19 

“ 

0.80 

0 .15 

Kerosene 

0.08 

0.25 

0.33 

Cyclohexane 

0.11 (6 .5°  ) 

“ 

0.26 

0.33 

Benzene 

0.66 

1  .32 

1 .98 

“ 

Toluene 

0.57 

- 

1  -59 

1.10 

Ethyl  Ether 

0.44 

— 

0.59 

Chloroform 

3  -59 

3  -96 

6.61 

Carbon  Tetrachloride 

0.41 

- 

0.98 

Ethylene  Dichloride 

1  .28 

2 .04 

3  -29 

~ 

0  Dichloro  Benzene  0.71 

EPHEDR  1 N  C6H5CH0HCH ( NHCfi3 )CH3 'R20 

1 .74 

1 .76 

The  distribution  coefficient  of  Bphedrin  between 

Ethyl  Ether  and  Water, 

for  a  concentration  of 

34.5  millimols 

per  liter  of 

the  ether 

layer  divi- 

ded  by  17.3  millimols 
(Collander,  1949). 

per  liter  of  the 

water  layer 

is  2.0  at 

22°  . 

Correction  to  Vol.  2 
Ethyl  Acetate  to  Ethyl 

,  3rd.  Ed.  Solubilities,  p. 
Lactate . 

677,  under 

Pinene, change 

CAMPHOR  CloHl60 
BORHEOL  CloH170 

A  method  for  the  determination  of  the  water  content  of  alcohols  based 
upon  the  clouding  points  observed  in  titrating  mixtures  of  Camphor  or  Bor- 
neol  and  Alcohol  with  water,  is  described  by  Spiridonova,  1940,  1941. 

The  results  show  the  limiting  solubility  compositions  of,  the  ternary 
mixtures  Camphor-Alcohol-Water  and  Borneol-Alcohol-Water . 

Freezing-points  of  mixtures  of  Camphor  and  Palmitin  are  given  by 
Efremov,  Vinogradova,  and  Tichomirov,  1937. 


CAMPHORIC  ACID  CgH14(C00H)2 


The  distribution  coefficient  Bftff-)  of  Camphoric  Acid  Between 


CVJUL  .  n  VJ  - 1 - *  ~  tntcu 

Ethyl  Ether  and  Water,  for  concentrations  of  1.48-2.29  millimols  per  li- 
SLiLr  y"  iS  25  “  2S”-  quoted  from 


CI0H 17 
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BORNYL  BROMIDE  C10H1?Br 

Freezing-points  (M.  pts . )  are  given  by  Pirsch,  1944,  for 

Bornyl  Bromide  +  Bornyl  Chloride 
Bornyl  Bromide  +  Isobornyl  Bromide 


DECALIN  (Naphthaline,  Decahydro)  CjgHjg 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
DECALIN  AND  OTHER  SOLVENTS 

(Francis,  1944) 


C.S.T.  Of  ,  C.S.T.  Of 


Solvent 

the  Mixture 

Solvent 

the  Mixture 

p  Nitro  Aniline 

239 

Furfural  Alcohol 

88 

o  Nitro  Benzoic  Acid 

218 

Phenyl  Hydrazine 

75 

Maleic  Anhydride 

211 

Acetonitrile 

106 

Aceto  Acetanilide 

144 

Ethylene  Chlorohydrin 

82 

Catechol 

146 

Phenyl  Phthalate 

57 

Antipyrine 

127 

Acetic  Anhydride 

83 

Methyl  Sulfate 

146 

Ethylene  Diacetate 

S3 

Sebacic  Acid 

122 

Tetra  Hydro  Furfural  Alcohol  27 

Nitro  Methane 

116 

Aniline 

35 

m  Nitro  Acetophenone 

1 06 

Acetonyl  Acetone 

60 

Benzvl  P  Hydroxy  Benzoate  92 

Triphenyl  phosphite 

25 

Methanol 

101 

Sulfur  Dioxide 

42 

SEBACIC  ACID  (CH2 IgICOOH >2 

SOLUBILITY  OF  SEBACIC  ACID  IN  FURFURAL 

(TrimbleJ,1941  ) 

Gms.  (CH2)g(C00H)2  per 
t°  100  gms .  Sat.  Sol. 


0 

25 

40 


0.7 
0.8 
2  .5 


the  DISTRIBUTION  OF  SEBACIC  acid  between  water  and  organic  solvents 

(Marrel  and  Richards,  1949) 


.  •  titrating  the  aqueous  layer  befoPe  and 

The  determinations  were  made  by  tit  ^  calculating  the 

after  shaking  with  the  organic  so£e  The  distribution  coefficient 

nn”  abided  by  t*  conc. » 

^  u «  i ^  cnivpnt  laver  . 


Solvent  in  contact  with 

H.0 

n  Butanol 
Ethyl  Acetate 
Ethyl  Ether 
Chloroform 
Skellysolve  B 
Carbon  Tetrachloride 
Benzene 


Dist .  Coef .  K 

Solvent  in  contact  with 
fLO 

Di isopropyl  Ketone 

Dist. 

Coef.  K 

£  0.1 

2: 

0.1 

0.11 

v  v 

<  0.1 

Butyl  Acetate 

<  0.1 

Methyl  Isobutyl  Ketone 

4 

0.1 

0 • 63 —0 • 91 

Methyl  propyl  Ketone 

< 

0.1 

6.5-10.0 

Methyl  Ethyl  Ketone 

< 

0 .1 

A  *1 

4-5 

3-6 

Cyclohexane 

< 

0.1 
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C I 0H I 8°4 

The  distribution  coefficient  (c°onc of  Sebacic  Acid  between 
Ethyl  Ether  and  Water,  for  a  concentration  of  0.36-0.62  millimols  per 
liter  of  the  water  layer  is  43-47  at  250 .  (Collander,  i949>  quoted  from 
Chandler,  1908). 

MUCIC  ACID  DIETHYL  ESTER  (CHOH »4 (C00C2H5  )2 

The  distribution  coefficient  (c°onc Mucic  Acid  Diethyl  Ester 

between  Ethyl  Ether  and  Water,  for  a  concentration  of  50  millimols  per 
liter  of  the  water  layer  is  0.0087  at  about  20°.  (Collander,  1949,  quot¬ 
ed  from  Collander  and  B&rlund,  1933). 


CAPRINITRILE  CH3 (CH2  )gCN 

SOLUBILITY  OF  CAPRINITRILE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Binkerd,  Pool,  and  Ralston,  1914) 

Gms .  CH3(CH2)gCN  per  100  gms.  Solvent  in: 

t  0  - - 

Methanol  95%  Ethanol  Isopropanol  n  Butanol  Acetone  2-Butanone  Acetonitrile 

-40  7.6  7.S  7.5  7.8  40.8  46.0  15.6 

-20  170.0  137.0  150.0  156.0  478.0  560.0  730.0 

0 


Gms.  CH3(CH2)gCN  per  100  gms.  Solvent  in: 


Tetrachloro 

Methane 

Trichloro 

Methane 

Nitro 

Ethane 

Ethyl 

Ether 

Ethyl 

Acetate 

'V 

Butyl 

Acetate 

-40 

-20  320 

90. 

395- 

23  .6 
455-0 

57.0 

345- 

23.6 

442 . 

28.8 

390. 

THE  EUTECTIC  TEMPERATURES  AND  COMPOSITIONS  OF  MIXTURES  OF 
CAPRINITRILE  AND  OTHER  COMPOUNDS 

(Hoerr,  Binkerd,  Pool,  and  Ralston,  1944) 


1  Wt .  %  Caprinitrile 

-25-9  66.6 

-28.8  29.7 

“38.9  20.2 

~i5.i  96.5 


Mixture 

Caprinitrile  +  Benzene 
Caprinitrile  +  Cyclohexane 
Caprinitrile  +  Trichloro  Methane 
Caprinitrile  +  Glacial  Acetic  Acid 


cI0h20°2 
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CAPRIC  ACID  (Decanoic  Acid)  Cfl3 ICH2 IgCOOH 

SOLUBILITY  OF  CAPRIC  ACID  IN  WATER 


(Ralston  and  Hoerr, 

1942;  Eggenberger, 

Broome,  Ralston,  and  Harwood,  1949) 

Gms.  CH^ICH 
t°  J  ^ 

2 IgCOOH  per 

t° 

Gms.  CH3 (CH2 IgCOOH  per 

1 00  cc  Sat .  Sol 

.  1 00  gms  .  H20" 

^100  cc  Sat.  Sol.  100  gms 

0 

0.0095 

45 

0.023 

20 

0.015 

50 

0.0081 

30  0.0064 

0.0180 

60 

0.0100  0.027 

40  0.0072 

- 

100 

0.10* 

‘Lewkowitch,  Chem.  Tech,  and  Anal,  of  Oils,  Fats  and  Waxes,  6th.  Ed., 
Vol.  1,  1921,  The  authors  give  no  explanation  of  the  divergence  of  the 
above  results. 

SOLUBILITY  OF  CAPRIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 

Gms .  CH3 (CH2 IgCOOH  per  100  gms.  Solvent  in: 


t” 

/ 

Glacial  Acetic 

95%  C2H5OH 

Acetone 

2-Butanone 

Benzene 

Ac  id 

0 

60.6 

45  -3 

42  .4 

145  • 

- 

10 

93  .5 

112 . 

100 . 

398. 

567  • 

20 

44O.O 

407 . 

318. 

8230. 

8230 

30 

8980.0 

4660 . 

7040. 

OO 

00 

t° 


SOLUBILITY  OF  CAPRIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1944) 

Gms.  CK  ICH2 ) gCOOH  per  100  gms.  Solvent  in: 


Ethyl 

Methane  Methane  Acetate 


''cvr  1  nhexane  Tetra  Chloro  Trie h loro 

Cyclohexa  ua,innp  Methane 


0 

- 

27  -0 

10 

342. 

64.0 

20 

7600. 

210. 

30 

00 

4650. 

t° 

Gms.  CH3(CH2)j 

^Methanol 

Isopropanol 

0 

80. 

67. 

10 

180 . 

140. 

20 

510. 

360. 

30 

9900 . 

5750. 

61 . 
122 . 
326 . 
6550. 


34  -2 
90. 

289  • 
7850. 


Butyl  v 
Acetate 

144.6 
111 . 

330. 

8230. 


n  Butanol  Nitro  Ethane  Acetonitrile 


59- 
103  • 
280. 
4650 . 


9.2 

12.5 

55.0 

7000. 


11.8 
21 .0 
66.0 
7600. 


THE  EUTECTICS  OF  MIXTURES  OF  CAPRIC  ACID  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr,  1942;  Hoerr  and  Ralston,  1944 

t°  Wt  .%  CH3 (CH2 IgCOOH 


Mixture 

Capric  Acid  +  Cyclohexane 
Capric  Acid  +  Benzene  . 

Capric  Acid  +  Glacial  Acetic  Acid 


"3-2 

-2 .0 

+  8.6 


14-1 

34-5 

55-1 
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SOLUBILITY  OF  CAPRIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr,  Sedgwick,  and  Ralston,  1946) 


t° 

Gms 

.  CH3(CH2)8C00H 

per  100  gms.  Solvent 

in: 

S' 

Toluene 

0  Xylene 

Chloro  Benzene 

Furfural" 

-10 

25  .2 

20.3 

16.7 

- 

0 

57. 

47-9 

43-0 

3  -8 

+  10 

127  • 

117. 

108. 

8.9 

20 

323  • 

316. 

305  • 

42.5 

30 

4100. 

4050. 

4500. 

3470.0 

Gms 

.  ch3(ch2)8cooh 

per  100  gms.  Solvent 

in: 

^Nitro  Benzene  i,4Dioxane 

1 ,  4  Dichloro  Ethane 

Nitro  Methane" 

0 

- 

- 

21 .7 

- 

10 

18.0 

- 

78.0 

20 

131 .0 

356. 

260. 

4.6 

30 

3550. 

4450. 

4060 . 

9-4 

40 

00 

00 

00 

14.3 

50 

CAPRAMIDE 

(Decanamide)  CH3 (CH2 )gCONH2 

SOLUBILITY  OF  CAPRAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943  ) 

25.6 

t0 

Gms . 

CH3  (CH2  )  gCONf^  per  100  gms.  Solvent 

in : 

Methanol 

95%  Ethanol 

Isopropanol 

n  Butanol 

Acetone 

2-Butanone 

10 

6.8 

4-3  • 

6.0 

3-5 

2.0 

2  .2 

30 

15.2 

12.0 

10.9 

9.1 

3-8 

3.8 

50 

67. 

43-7 

37.2 

30.9 

15-4 

13  .3 

60 

125. 

88. 

72 . 

118. 

23.0(56.^/30.8 

7o 

170.(64. 

•  7°  )  1 74  • 

140. 

- 

- 

79  •  0 

80 

~ 

350.(78.5° 

)  380.(82.3° 

) 

- 

189.O 

90 

~ 

— 

- 

690 . 

- 

100 

— 

~ 

- 

00 

— 

_ 

t° 


Ethyl 

Acetate 


Gms  .  CH3 (CH2 )gC0NH2  per  100  gms.  Solvent  in: 


Tetra 

Chloro  Ace to-  Benzene 

Methane  mtnle 


Butyl  Nitro 
Acetate  Ethane 


- \ 

Cyclo¬ 

hexane 


10 

0.5  0.9 

0.8 

30 

2.2  2.9 

1 .1 

50 

1  0  .2  9 .6 

4  .2 

60 

23-9  39.5 

70 

59.0 

25.2 

80 

123.(77.;?  )  - 

90 

505. 

850. 

100 

00 

00 

0.3 

0.2  0.9 

0  •  5  5.1 

2.6  12.1 

23-6  39.8 

59. (76?) 175.0(82° ) 


0.6 

- 

0.8 

0.4 

3-2 

0.5 

11 .4 

0.6 

57. 

3.3 

195.  150.0(81.4°) 


C | 0H2 I °2  730 

N-CYCIO  HEXYL-BUTAN- l-SULFAMID  C1QH2102NS 

Freezing-points  of  mixtures  of  N-Cyclo  Hexyl-Butan-i-Sulf  amid  and  N- 
Cyclo  Hexyl-Butan-2-Sulf amide  are  given  by  Asinger,  Ebender,  and  Bock, 
1942  • 


DECANE  CH3(CH2)8CH3 

The  critical  solution  temperature  of  mixtures  of  Decane  and  Aniline  is 
77. 5°.  (Ludeman,  1940,  quoted  from  Shepard,  Henne,  and  Midgley,  i93i>- 

2-METHYL  NONANE  C10H22 

The  critical  solution  temperature  of  mixtures  of  2-Methyl  Nonane  and 
Aniline  is  80 .3° .  ( Ludeman ,  1940,  quoted  from  Evans,  1937 >• 


DECANOL  CH3(CH2)8CH20H 

SOLUBILITY  OF  DECANOL  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 


t° 


"40 

-20 

0 

20 


Gms.  CH3lCH2)8CH2OH  per  100  gms .  Solvent  in: 


Methanol 

95% 

Ethanol 

Iso 

Propanol 

n  Butanol 

Tetra 

Chloro 

Methane 

Trichloro 

Methane 

Ethyl 

Ether 

7.1 

48.5 

1310. 

7.1 

43-6 

1150. 

14*8 

55- 

635- 

17.4 

53- 
475  • 

9-7 

240. 

6.8 

33  .3 

390. 

8.0 

38.9 

520. 

t° 


-20 

0 

+  10 
20 


Gms.  CH3(CH2)8CH2OH  per  100  gms.  Solvent  in: 


Ethyl 

Acetate 

Butyl 

Acetate 

Acetone 

2-Butanone 

Nitro 

Ethane 

Acetronitrile 

14*7 

320. 

00 

17-9 

320. 

00 

13*6 

335- 

00 

16.3 

355- 

00 

7.1 

16.9 

00 

5-8 

21 .9 

52.0 

THE  EUTECTICS  OF  MIXTURES  OF  DECANOL  AND  OTHER  COMPOUNDS 

o  Gms.  Decanol  per  100 

Mixture  *  gms.  Mixture 


-7.5 
-10.8 
-25  .2 


Decanol  +  Benzene 

Decanol  +  Cyclohexane 

Decanol  +  Tetra  Chloro  Methane 


38.0 

20.3 

5-7 
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SOLUBILITY  OF  i-DECANOL  IN  AQUEOUS  0.3  MOIAR  SOLUTIONS  OF 
SALTS  OF  THE  HIGHER  FATTY  ACIDS  AT  25  t?> 


(Harkins  and  Oppenheimer,  1949) 


Potassium  Salt  of:  per  100o~  gms-  ,^“^'^1000  gms. 

(0.3  mol.  per  1000  gms.)  soap  Solution10-3  ^ 


Mols 

per  1000 


Potassium  Salt  of: 


Octylic  Acid 
Nonylic  Acid 
Capric  Acid 
Undecylic  Acid 


0.003 

0.063 

0.0923 

0.104 


Laurinic  Acid 
Myristinic  Acid 
penta  Decanoic  Acid 
Na  Dodecyl  Sulfate 


Mols.  C10H21OH 
per  1000  gms . 
Soap  Solution 

0.111 

0.122 

0.136 

0.138 


The  saturated  solutions  were  analyzed  by  turbidity  measurement 


DECA  METHYLENE  GLYCOL  (I,  I0-0ecaned iol )  CH20R  (CH2  )gCH20H 

The  distribution  coefficient  of  Deca  Methylene  Glycol  between  Ethyl 
Ether  and  Water,  for  a  concentration  of  99.1  millimols  per  liter  of  the 
ether  layer  divided  by  4.6  millimols  per  liter  of  the  water  layer  is  21 
at  190.  (Collander,  1949)- 


DECYL  AMINE  CH3(CH2>9NH2 

SOLUBILITY  OF  DECYLAMINE  IN  AQUEOUS  0.3  MOLAR  SOLUTIONS  OF 
POTASSIUM  SALTS  OF  HIGHER  FATTY  ACIDS  AT  250  (?) 

(Harkins  and  Oppenheimer,  1949) 


Mol.  C10H,,NH2 
Potassium  Salt  of:  per  1000  gms . 

(0.3  mol.  per  1000  gms.)  Soap  Solution 


Mol.  C10H21NH2 

potassium  Salt  of:  per  1000  gms. 

(0.3  mol.  per  1000  gms.)  Soap  Solution 


Octylic  Acid  0.004 
Nonylic  Acid  0.102 
Capric  Acid  0.110 
Undecylic  Acid  0.113 


Laurinic  Acid  0.113 
Myristinic  Acid  0.113 
penta  Decanoic  Acid  0.119 
Na  Dodecyl  Sulfate  0.110 


The  saturated  solutions  were  analyzed  by  turbidity  measurement. 


SOLUBILITY  OF  DECYLAMINE  IN  SEVERAL  SOLVENTS. 

(Ralston,  Hoerr,  Pool,  and  Harwood.  1944  ) 


Gms.  CH3(CH2)qNH2 

t°  - - 

u  ..  ,  95  Wt .  %  Iso 

Methanol  Ethanol  Propanol 


-40 

31  .0 

8.5 

1 1 

-20 

172 . 

91  • 

40 

0 

550. 

350. 

228 

+  20 

CO 

CO 

00 

per  100  gms.  Solvent  in: 


n 

Tetra 

Chloro 

Trichloro 

Ethyl 

Butanol 

Methane 

Methane 

Ether 

9.5 

- 

17-7 

1 .4 

30.8 

10.S 

43  -o 

12.1 

182  .3 

57.0 

148.0 

86.0 

00 

00 

CO 

00 

cI0H23 


732 


t° 

Gms . 

ch3(ch2)9nh. 

2  per  100  gms.  Solvent  in: 

Ethyl 

Butyl 

2-  Acetoni- 

Cyclo- 

Acetate 

Acetate  Acetone 

Butanone  trile 

Benzene 

hexane 

-20 

14.8 

13.3 

6.6 

1 0  .'0  2.8 

_ 

0 

69.0 

69.0 

54-0 

65.0  12.7 

- 

- 

+  10 

- 

- 

- 

395 

318 

20 

00 

00 

00 

00  00 

00 

00 

THE 

EUTECTICS  OF  MIXTURES  OF  DECYLAMINE  AND  OTHER  COMPOUNDS 

Mixture 

t°  Wt 

.  %  CH3 ICH. 

l >9NH2 

Decylamine  + 

Benzene 

"5.6 

31 .7 

Decylamine  + 

Cyclohexane 

-10.S 

12.8 

Decylamine  + 

Tetra  Chloro  Methane 

-25.8 

7  .2 

Results  for  the  solubility  of  Decylamine  Hydrochloride  in  95%  Ethanol 
at  temperatures  between  io°  and  70°  are  given  in  the  form  of  a  diagram 
by  Harwood,  Ralston,  and  Selby,  1941. 


METHYL  NAPHTHALENES  a  AND  0  C^H^CH^ 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  a  AND  OF  0  METHYL 
NAPHTHALENES,  EACH  SEPARATELY,  WITH  SEVERAL  SOLVENTS 

(Francis,  1944) 


C.S.T. 

with : 

Solvent 

a"cilH7(CH3) 

0  Ci:iH7iCH3 ) 

Ethylene  Glycol 

217 

216 

Triethanol  Amine 

177 

178 

Diethanol  Amine 

182 

182 

Acetamide 

169.5 

" 

p  Amino  Acetanilide 

165 

Glycerol  Monochloro  Hydrine 

153 

155 

Ethanol  Amine 

134 

134 

Diethylene  Glycol 

126 

127 

Monoacetin 

124 

Resorcinol 

108 

61 

Triethylene  Glycol 

62 

Ethylene  Diformate 

25 

28 
<  -78 

31 

Ammonia 

Methanol 

- 

PENTA  METHYL  CHLORO  BENZENE  CgtCH^Cl 

SOLUBILITY  OF  PENTA  METHYL  CHLORO  BENZENE  IN  BENZENE 

(Smyth  and  Lewis,  1940) 

Mol.  Fraction  C/jlCH-JjC] 
t°  in  Saturated  Solution 

8.77  0.0349 

19.92  0.0488 

29.93  0.0737 

41.88  0.1010 
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ANTIPYRINE  yCH^NC^H^COCH (CH. 


t° 


14.0 

18.5 

24-5 
3i  -5 


SOLUBILITY  OF  ANTIPYRINE  IN  WATER 

(Kaplan  and  Rabinovich,  1948) 


Gms.  Ci:lH12N20  per 


Gms.  C11H12N20  per 


t° 

"100  gms .  Sat . 
Solution 

100  gms . 

h2o 

'l 00  gms .  Sat . 
Solution 

100  gms 

h2o 

14.5 

20.5 

24.5 
30.0 

44-9 

49-9 

54.O 

59.O 

82 .0 

99-4 

117.9 

144-0 

35-5 

41  -5 

55-0 

72 .0 

63.5 

69 . 0 

77.0 

86.0 

174-9 

225.0 

335-0 

600.0 

SOLUBILITY 

OF  ANTIPYRINE  IN  ETHYL  ALCOHOL 

(Kaplan  and  Rabinovich,  1948) 

Gits  .  C11H12N20  per  Gms.  C11H12N20  per 


100  gms.  Sat.  100  gms. 
Solution  C2H50H 


40.0 
43  -7 
48.0 
53-3 


66.0 
77  .6 
9i  -5 
111.0 


t° 


41 .0 

56.5 
71 .0 


1 00  gms .  Sat 
Solution 

60.7 

67.9 

77  -4 


1 00  gms . 

c2h5oh 


154.5 

210.6 
343  -l 


SOLUBILITY  OF  ANT  I PYRENE  IN  DICHLORO  ETHANE 

(Kaplan  and  Rabinovich,  1948) 


tc 

Cms.  CllH12N2 

0 

t° 

Gms.  CjjH 

12^2^ 

^100  gms .  Sat . 

1 00  gms 

"1 00  gms .  Sat 

.  100  gms 

Solution 

W12 

Solution 

C2H4C12 

12.5 

20.0 

23  .8 

44.0 

35-1 

54.1 

15-5 

21 .0 

26.9 

55-0 

40.0 

66 . 9 

20.5 

23  .2 

31-9 

64.0 

46 .0 

85.2 

26.5 

26  .5 

36.5 

71 .0 

52 .0 

107.0 

36.0 

30  .9 

44-6 

The  distribution  coefficient  of  Antipyrine  (CcOrtc  between  Ethyl 

Ether  and  Water,  for  a  concentration  of  about  100  millimols  per  liter  in 
the  water  layer  is  0.073.  ICollander,  1949,  quoted  from  Barlund,  1929). 

Freezing-points  for  mixtures  of  Antipyrine  and  Cholesterine  are  given 
by  Brandstatter ,  1943. 


TRYPTOPHANE  C^H^O^ 

SOLUBILITY  OF  TRYPTOPHANE  IN  ACETIC  AND  IN  BUTYRIC  ACID  AT  180 

(Przylecki  and  Kasprzyle-Czaykowska,  1988) 

100  cc  Acetic  Acid  dissolve  0.85  gm.  C11H1202No 
100  cc  Butyric  Acid  dissolve  0.053  gm.  C11H:1202N2 
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TRYPTOPHANE  PHOSPHOTUNGSTATE  »3 -^PO^ -12W03 -ioH20 

THE  SOLUBILITY  OF  TRYPTOPHANE  PHOSPHOTUNGSTATE  IN  AQUEOUS 
0.25  NORMAL  HYDROCHLORIC  ACID 

(Van  Slyke,  Hiller  and  Dillon,  1942) 

The  determinations  were  made  by  the  resolution  method  and  are  presented 
in  the  form  of  a  diagram  from  which  the  following  approximate  values,  ex¬ 
pressed  as  milligrams  of  Amino  Acid  Nitrogen  per  liter,  were  read, 


»  0 

Milligrams  Amino  Acid  N 

.  0 

Milligrams  Amino  Acid  N 

t 

per  liter 

t 

per  liter 

0 

39 

25 

140 

10 

65 

30 

175 

20 

110 

40 

300 

It  was  also  found  that  one  liter  of  Aqueous  0.25  n  HC1  solution  con¬ 
taining  50  gm.  phosphotungst ic  Acid,  saturated  with  Tryptophane Phospho- 
tungstate,  contain  4.43  millimols  Tryptophane  at  22°. 


sec  AMYL  BENZENE  C^CHlCHg  )  (CHa  ^CHg 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  sec, 
AMYL  BENZENE  AND  OTHER  SOLVENTS 


(Francis,  1944) 

C. 

S.T.  of 

C.S.T.  of 

Solvent 

the 

Mixture 

Solvent 

the  Mixture 

Diethylere  Glycol 

210 

Methyl  Sulfate 

28 

Triethylene  Glycol 

178 

Phenyl  Ethanol  Amine 

23 

2  Nitro  Aniline 

171 

Nitro  Methane 

25 

2  Amino  Acetophenone 

125 

Methanol 

-6 

Ethylene  Diformate 

112 

Furfural  Alcohol 

11 

Salicyl  Alcohol 

1 04 

Acetonitri le 

-5 

Maleic  Anhydride 

123 

Ethylene  Chlorohydrin 

-22 

Aceto  Acetanilide 

77 

Acetic  Anhydride 

-25 

2  Amino  Ethyl  Acetanilide 

82 

Ethylene  Diacetate 

-41 

ETHYL  ISOPROPYL  BENZENE 

c6h 

4ic2h5mcb3i2ch 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
ETHYL  ISOPROPYL  BENZENE  AND  OTHER  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Diethylene  Glycol 
2  Fhenylene  Diamine 
Triethylene  Glycol 
2  Nitro  Aniline 
2  Amino  Acetophenone 
Ethylene  Diformate 
Salicyl  Alcohol 
Maleic  Anhydride 
Methyl  Sulfate 


213 

185 

177 

150 

121 

104 

107 

101 

7 


Phenyl  Ethanol  Amine 
Nitro  Methane 
Methanol 

Furfuryl  Alcohol 
Acetonitrile 
Ethylene  Dichlorohydrin 
Acetic  Anhydride 
Ethylene  Diacetate 


27 

9 

-5 

2 

-30 

-60 

"35 

-50 


735 


c I  lH  16 


methyl  diethyl  benzene  C6H3(CH3)(C2H5)2 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
METHYL  DIETHYL  BENZENE  AND  OTHER  SOLVENTS 


Solvent 

Diethyl  Glycol 
2  Phenylene  Diamine 
Triethylene  Glycol 
p  Nitro  Aniline 
2  Amino  Acetophenone 
Ethylene  Diformate 
Salicyl  Alcohol 
Maleic  Anhydride 
Methyl  Sulfate 


(Francis 

,  1944) 

C.S.T.  of 

C.S.T. 

the  Mixture 

Solvent 

the  Mix' 

207 

Phenyl  Ethanol  Amine 

5 

183 

Nitro  Methane 

11 

172 

Methanol 

10 

139 

Furfural  Alcohol 

2 

95 

Acetonitrile 

-23 

101 

Ethylene  Chlorohydrin 

-50 

86 

Acetic  Anhydride 

-27 

79 

Ethylene  Diacetate 

-42 

13 

HENDECANOIC  ACID  (n  Undecyl ic  Acid)  CH3 (CH2 IgCOOH 


SOLUBILITY  OF  HENDECANOIC  ACID  IN  WATER 


(Ralston 

and  Hoerr,  1942; 

Eggenberger, 

Broome, 

Ralston,  and  Harwood,  1949) 

t° 

Gms.  CaiH2202, 

per  100  gms. 

t° 

Gms  •*C11H2202  per  100  gms 

''Sat.  Sol. 

h2o' 

'Sat.  Sol.^  lyT 

0 

- 

0.0063 

45 

0.013 

20 

0.0093 

50 

0.0026 

30 

0.00198 

0.011 

60 

0.0032  0.015 

40 

0.0023 

- 

The  authors  give  no  explanation  of  the  divergence  of  the  above  results. 


SOLUBILITY  OF  HENDECANOIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 

Gms  .  CH3 (CH2 IgCOOH  per  ioo  gms .  Solvent  in: 


95%  Ethanol 

Acetone 

2-Butanone 

Benzene 

Glacial 
Acetic  Acid 

0 

85 .2 

50.2 

47-9 

_ 

10 

190. 

149. 

139. 

208. 

_ 

20 

706 . 

706*. 

521 . 

663  . 

O 

O 

OO 

30 

CO 

00 

00 

00 

00 

SOLUBILITY  OF  HENDECANOIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 

Gms.  CR3 (CH2 >9C00H  per  ioo  gms.  Solvent  in: 


Cyclohexane 

Tetra  Chloro 
Methane 

Trichloro 

Ethyl 

Butyl 

Methane 

Acetate 

Acetate 

150. 

525. 

00 

35 .1 

88. 

318. 

00 

74-0 

161  . 

485 . 

cO 

38.7 

114. 

425 . 

00 

55- 

145- 

515- 

cc 

C,  Ih22°2 

# 

736 

t° 

Gms.  CH3ICH2) 

9C00H  per  100 

gms .  Solvent 

in : 

Methanol 

Isopropanol 

n  Butanol 

Nitro  Ethane 

s 

Acetonitrile 

0 

105. 

82 . 

64 . 

8.1 

8.7 

10 

235. 

182 . 

131  • 

13  -2 

17.3 

20 

740. 

540. 

415. 

131  -o 

185. 

30 

00  ■ 

00 

00 

00 

00 

THE 

EUTECTICS  OF  MIXTURES 

OF  UNDECYLIC 

ACID  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr, 

1942;  Hoerr  and  Ralston,  1944  ) 

Mixture 

t° 

Wt.  %  CH3(CH2)9COOH 

Undecylic 

Acid  + 

Cyclohexane 

-5-9 

16.2 

Undecylic 

Acid  + 

Benzene 

-4.0 

38.9 

Undecylic 

Acid  + 

Glacial  Acetic 

Acid  +8.0 

57.5 

HENDECANE 

(Undecane)  CH3 (CH2 ) 9CH3 

The  critical  solution  temperature  of  mixtures  of  Undecane  and  Aniline  is 
8o.6°.  (Ludeman,  1940,  quoted  from  Shepard,  Henne,  and  Midgley,  1931 •• 


HENOECANOL  CH3 (CH2 >9CH20H 


SOLUBILITY  OF  RENDECANOL  IN  AQUEOUS  0.3  MOLAR  SOLUTIONS 
OF  POTASSIUM  SALTS  OF  THE  HIGHER  FATTY  ACIDS  AT  (?) 

(Harkins  and  Oppenheimer,  1949) 


Mo Is .  C11H2^0H 
Potassium  Salt  of;  per  1000  gms . 
(0.3  mol.  per  1000  gms.)  Soap  Solution 


Mols.  C1:lH23OR 
potassium  Salt  of;  per  iqoo  gms . 
(0.3  mol.  per  1000  gms.)  Soap  Solution 


Oztylic  Acid  0.003 

Nonylic  Acid  0.072 

Capric  Acid  0.0865 

Undecylic  Acid  0.107 


Laurinic  Acid  0.1075 

Myristinic  Acid  0.116 

Pentadecanoic  Acid  0.114 

Na  Dodecyl  Sulfate  0.125 


The  saturated  solutions  were  analyzed  by  turbidity  measurement. 


HENDECYLAMINE  HYDROCHLORIDE  CH3 (CH2  )a QNH2 'HCl 


Results  for  the  solubility  of  Hendecylami ne 
at  temperatures  between  io°  and  750  are  given 
Harwood,  Ralston  and  Selby,  1941- 


Hydrochloride  in  95%  Ethanol 
in  the  form  of  a  diagram  by 


THIANTHRENE  96H4SC6H4^ 

Freezing-point  data  for  binary  mixtures  of  the  following  analogous  com 
pounds  are  given  by  Cullinane  and  Rees,  1940. 


Phenoxaz i ne 
Phenthiazine 
Diphenyl  Dioxide 
phenoxythionine 
Thianthrene 


NH 


C6«40C6H4 

c6h4sc6h4nh 

cXoc6hJo 

C6«>6H4S 

C6H>6H4S 
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acenaphthene  c10h6(CH2)2 

Freezing-point  data  are  given  for. 

Acenaphthene  +  Fluorene  (Klochko-Zhovnir ,  1948) 
Acenaphthene  +  Phenthrene 

Acenaphthene  +  Fluoranthene  (Klochka-Zhovnir ,  1949* 
Acenaphthene  +  Acetamide  (Kofler,  1940) 


DIPHENYL  C6H5-C6H5 


CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
DIPHENYL  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Ethylene  Glycol 

217 

Triethanol  Amine 

185 

Diethanol  Amine 

183 

Acetamide 

167 

Ethanol  Amine 

133 

Diethylene  Glycol 

129 

Resorcinol 

109 

Triethylene  Glycol 

65 

AZOBENZENE  C6H5N:NC6HS 

Freezing-point  data  are  given  for: 

Azobenzene  +  Acetanilide  (Kofler,  1949) 

Azobenzene  +  Diphenyl  "  " 

Azobenzene  +  Dibenzyl  (Straube  and  Malotaux,  1940) 

Azobenzene  +  Dibenzyl  (Kofler,  1948) 

Correction  toVol.  2,  3rd.  Ed.  Solubilities,  p.  700,  under  phenyl  Ether 
change  critical  solution  temperature  to  demixing  temperature. 


DIPHENYL  SULFOXIDE  (C6H5 >2S0 

Freezing-point  data  are  given  by  Rheinboldt  and  Giesbrecht,  1947,  for: 

Diphenyl  Sulfoxide  +  Diphenyl  Selenone 
Dibenzyl  Sulfone  +  Dibenzyl  Selenoxide 
Diphenyl  Sulfone  +  Diphenyl  Selenoxide 
Diphenyl  Sulfone  +  Diphenyl  Selenone 


DIPHENYL  AMINE  IC6HS >2NH 


Freezing-point  data  are  given  by  Nelson  and  Smith,  1942,  for  mixtures 
°  Diphenyl  Amine  and  each  of  the  following  compounds;  Phenoxathin, 

£  Nitro  Phenetol ,  l-Nitro  Naphthalene,  Dibenzo  Furan,  and  Pheno  Thiazine 
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4 -AM  I  NO  AZOPENZENE  NH2C6H4N  :NC6H5 

SOLUBILITY  OF  4  -  AMINO  AZOBENZENE  IN  AQUEOUS  SOLUTIONS  OF  CAFFEINE 

(Neish,  1948) 


Note.  The  solutions  were  shaken  frequently  at  370  for  5  hours  and  al¬ 
lowed  to  stand  1  hour  at  room  temperature.  The  Amine  content  of  the 
clear  solution  was  determined  by  a  colorimetric  diazotization  procedure. 


Gms .  Caffeine  per 
100  cc  Aq.  Sol. 


Milligms  .  C12B,1N3 
per  liter  Aq  .  Sol . 


Gms  .  Caffeine  per 
ioocc  Aq.  Sol. 


Milligms .  C12H1 jN3 
per  liter  Aq.  SoT.. 


o.o(=H2OI 

0.037 

0.15 

0.075 

0.01 

0.039 

0.25 

0.081 

0.05 

0.053 

0.35 

0.087 

0.10 

0.056 

0.50 

0.098 

BENZIDINE  NH2C6H4C6H4NH2 

SOLUBILITY  OF  BENZIDINE  IN  AQUEOUS  SOLUTIONS  OF  CAFFEINE 

(Neisb,  1948) 


See  note  above . 

Gms.  Caffeine  per 
100  cc  Aq.  Sol. 

o.o(=H20) 

0.1 

0.25 


Milligms-  C12H.2N2 
per  liter  Aq.  Sol. 

0 .270 
0.430 
0.580 


Gms.  Caffeine  per 
100  cc  Aq .  Sol. 

0.50 
0.75 
1 .00 


Milligms.  C12H,2N2 
per  liter  Aq  .  Sol. 

0.650 
1  .060 
1  .250 


4,  1  DIAMINO  DIPHENYL  S'JLFONE  H2N -C6H4S02C6H4NH2 

Freezing-point  data  for  mixtures  of  4, 4  Diamino  Diphenyl  Sulfone  and 
4,  4  Diamino  Benzophenone  are  given  by  Kuhn,  Moller,  Wendt,  and  Beinert, 

1942 . 


a  KETO  /.  PHFNYL  ADIPIC  ACID  C12H120s 

The  distribution  coefficient  of  a  Ke.o  Y  Phenyl  Adipic  ‘did  between 
Rthvl  Fther  and  Water,  for  concentrations  of  5-44  to  66.3  millimols  per 
meJ  ol  eth£  lajer  divided  by  3.3p  to  .8.0  -iUi.ols  per  liter  of 
the  water  layer  is  1.6  to  3.7  at  25° •  (Collander,  i949>- 


0  PHENYL  ADIPIC  ACID  COOH (CR2  >3CH (CgHs  ICOOH 

THE  DISTRIBUTION  OF  0  PHENYL  ADIPIC  ACID  BETWEEN  WATER  AND  OTHER  SOLVENTS 

(Marvel  and  Richards,  1949) 

The  determinations  were  made  by  titrating  the  aqueous 
after  shaking  with  the  organic  solvent  at  about  Coefficient 

concentration  of  the  latter  y  i  (approx  o  i%>  divided  by  the 

K  is  the  concentration  in  the  HO  layer  (approx.  o.i»» 
concentration  in  the  organic  solvent  layer. 
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Results  for: 

H„0 

r2o 

fl20 

fl2° 

h2o 

n  Butanol 

Ethyl  Acetate 

Ethyl  Ether 

Chloroform 

Skellysolve  B 

<  0.1 

<.  0.1 

<  0.1 

4.0 

10  + 

arbutin  c12hi6o7 

The  distribution  5!  -UWr  ta*"’ 

‘Collander,  1949,  quoted  from  Collander  and  Bar- 

lund,  1933)* 


HEXAMETHYL  BENZENE  C6(CH3>6 

SOLUBILITY  OF  HEXAMETHYL  BENZENE  IN  BENZENE 

tSmytb  and  Lewis,  1940) 

Mol.  Fraction  C^ICR^I^  i° 
t0  Saturated  Solution 

0.0277 
0.0382 
0.0583 
0.0814 


TR I  ETHYL  BENZENE  C6H3IC2H5)3 
D I  ISOPROPYL  BENZENE  C6fl4[CH (CH3 >2]2 


8.77 
19.92 
29-93 
41 .88 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  TRIETHYL  BENZENE 
AND  OF  DIISOPROPYL  BENZENE,  EACH  SEPARATELY,  WITH  OTHER  SOLVENTS 

(Francis,  1944) 


G.S.T.  of  Mixture  with: 


C.S.T.  of  Mixture  with: 


Solvent 


Hydroquinone 
Dimethylene  Glycol 
2  Phenylene  Diamine 
Triethylene  Glycol 
Benzidine 
2  Nitro  Aniline 
0  Nitro  Benzoic  Acid 
2  Amino  Acetophenone 
Ethyl  Di formate 
Salicyl  Alcohol 
Maleic  Anhydride 
0  phenylene  Diamine 
Aceto  Acetanilide 
2  Amino  Ethyl 

Acetanilide 
Methyl  Sulfate 


Triethyl 

Di  isopropyl  Solvent 

Triethyl 

Di  isoprop; 

Benzene 

Benzene 

Benzene 

Benzene 

- 

>  237 

Phenyl  Ethanol  Amine 

34 

55 

219 

219 

m  Dinitro  Benzene 

- 

<  63 

- 

193 

Sebacic  Acid 

- 

<  120 

188 

191 

2 , 4  Dinitro  Chloro 

185 

202 

Benzene 

<  25 

159 

172 

Nitro  Methane 

26 

22 

1  <  136 

149 

Methanol 

19 

9 

117 

147 

Furfuryl  Alcohol 

16 

20 

116 

122 

phenyl  Hydrazine 

13 

27 

109 

126 

Acetonitrile 

-7 

-15 

112 

130 

Ethylene  Chlorohydrin 

-is 

-5 

~ 

111 

Phenyl  Fhthalate 

<  -40 

77 

108 

Acetic  Anhydride 

-12 

-23 

Ethylene  Diacetate 

-26 

-33 

*  84 

100 

Tetrahydro  Furfuryl 

41 

32 

Alcohol^  -78 

- 

Sulfur  Dioxide 

- 

<  -78 

CI2H20°7  740 

TR I  ETHYL  CITRATE  C3  ( OH ) (C00C2H5  >3 

The  distribution  coefficient  of  Triethyl  Citrate  between  Ethyl  Ether 
and  Water,  (gcOnc  is  4*4  at  230  .  (Collander,  1949,  quoted  from 

Barlund,  1933). 


DEXTRINS  (Sehardinger  ,  a  ,  J3  ,  y  )  (C6fl10Os  )x.  ,C12Hao0lom 

SOLUBILITY  OF  a,  (3  AND  Y  DEXTRINS  IN  WATER  AND  IN 
60%  PROPYL  ALCOHOL  AT  270 

(French,  Levine,  Pazur  and  Norberg,  1949) 

Solutions  containing  an  excess  of  each  dextrine  were  allowed  to  stand 
several  days  with  occasional  shaking  at  room  temperature.  The  concen¬ 
trations  of  the  dextrins  in  the  saturated  solutions  were  determined  by 
measuring  the  rotation. 


Solvent 

Grams  per 

100  cc  Saturated 

Solution 

a  Dextrin 

0  Dextrin 

y Dextrin 

Water 

14  -5 

1.85 

23  .2 

Aqueous 

60%  n  propyl  Alcohol 

0.4  -  1 .2 

0.54 

0.27 

Determinations  were  also  made  of  the  solubility  of  the  three  dextrins 
in  water  shaken  with  an  excess  of  various  immiscible  organic  solvents 
(precipitants )  . 


DEXTRINE  ACETATES  a,  0  and  y 


SOLUBILITY  OF  DEXTRINE  ACETATES  IN  SEVERAL  SOLVENTS  AT  270 

(French,  Levine,  Pazur,  and  Norberg,  1949) 


The  pure  acetates  were  dissolved  in  about  15  parts  of  solvent  and  after 
crystallization  on  standing, were  equilibriated  for  several  days  with  fre¬ 
quent  shaking.  The  concentrations  of  acetate  in  the  solutions  were  de¬ 
termined  by  measuring  the  rotation. 


Solvent 


Toluene 
"Methanol 
Ethyl  Acetate 
Butyl  Acetate 


Grams  per  100  cc  Saturated  Solution 

/ _ _ _ /^Sn- - s 

a  Acetate  0  Acetate  Y  Acetate 
0.22  0.24  very  soluble 

_  II  l» 

1.39  2.54 

8.84  very  soluble  " 

0.67  17-8 


11.0 
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SUCROSE  (Cane  Sugar,  Saccharose)  C12H2201:1 

THE  SOLUBILITY  OF  SUCROSE  IN  WATER  IN  THE  EUTECTIC  REGION 

(Young  and  Jones,  1949) 


The  system  was  studied  by  warming  curves,  solubility  measurements, 
roe  It i ng — poi n t s  and  microscopy. 


t° 

Un,s  •  C,  pH^O,  j 
per  100  gms . 
Sat.  Sol. 

Solid  Phase 

t° 

^ms  •  Ci  piLwA 
per  100  gms. 
Sat.  Sol. 

Solid  Phase 

-0.6 

10.0 

Ice 

30 

79-4 

^12^22^11  2 ‘5^2 G 

-1  -5 

20.0 

II 

40 

85.2 

II 

-2.6 

-4.4 

-7.0 

30.0 

40.0 

50.0 

II 

II 

II 

45-7*’ 

"9-5* 

0 

88.37 

56.2 

63.1 

ICe+C12^20ll'3-5H20 
G12^22^11  3-5B2G 

-11 .6 

60.0 

It 

+10 

70.6 

II 

-19.0 

70.0 

ll 

20 

78.2 

II 

”30- 

80.0 

II 

27.8** 

84-44 

II 

-13.95 

*  63.6 

Ice  +  C.-H^O.. 

-9.0* 

55-1 

Ice  +  phase  III 

-10.0 

63.7 

-5-0 

58.5 

phase  III 

0 

64.4 

11 

0 

62.9 

II 

+10 

65-4 

11 

+S 

67.5 

II 

+30 

68.6 

ll 

10 

72.2 

II 

+50 

72.3 

ll 

-8.5* 

54-0 

Ice  +  phase  IV 

-10.5* 

0 

58.0 

63.2 

ICe+  C^0!!'2-^0  “S'0 

G  12^22^11  2  -SBo^  0 

59-9 

62.7 

Phase  IV 

II 

+10. 

68.5 

II 

+5 

69.3 

II 

20 

73-8 

II 

phases  III  and  IV  not  identified.  The  eutectic  points  of  four  other 
unidentified  phases  are  also  given. 

’(Eutectic)  **(m.  pt . ) 


SOLUBILITY  OF  SUCROSE  IN  WATER  AT  HIGH  TEMPERATURES 

(Taylor,  1947) 


In  order  to  avoid  the  filtration  and  handling  of  highly  concentrated, 
viscous  Sucrose  solutions,  the  saturation  points  were  determined  by  ob¬ 
serving,  microscopically,  in  a  specially  designed  apparatus,  the  behavior 
of  sucrose  crystals  in  solutions  of  accurately  known  concentrations,  dur¬ 
ing  both  falling  and  rising  temperature.  The  temperatures  of  incipient' 
healing  and  erosion  of  the  crystals  were  observed  and  the  mean  of  these 
taken  as  the  point  of  saturation. 


t° 


Gms-  Ci2Hg2°ii0Per  -o 
100  gms.  Sat.  Sol.  1 


Gms.  C12Hg2011  per 
ioo  gms .  Sat .  Sol. 


t° 


Gms.  C12H22011  per 
ioo  gms .  Sat .  Sol. 


64 

65 

66 

67 

68 
69 


75 .026 

70 

76 .400 

76 

77.825 

75.251 

71 

76.634 

77 

78.068 

75.478 

72 

76.869 

78 

78.312 

75.706 

73 

77 .106 

79 

78.558 

75.936 

74 

77-345 

80 

78.805 

76.168 

75 

77.584 

81 

79.053 

82 

79.305 

( cone  .^ther^  V  °n  coefficient  of  Sucrose  between  Ethyl  Ether  and  Wate 
'"cone.  for  a  concentration  of  about  780  millimols  per  liter  in 
water  layer  is  0.0000011  at  180.  (Collander,  i949). 


he 
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LAURON I TR I LE  CH3(CH2)1QCN 

SOLUBILITY  OF  LAURONITRILE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Binkherd,  Pool,  and  Ralston,  1944) 


Gms.  CH3ICH2)10CN  per  100  gms .  Solvent  in: 

Methanol  95% Ethanol  Isopropanol  n  Butanol  Acetone  2-Butanone  Acetonitrile 


-40  2.0  2.4 

-20  5.1  5.6 

0  163.  181. 

+  10  00  00 


2.5 
5-6 
212  • 
00 


7-9 
22 .1 
830. 

00 


7-3 
32.6 
660 . 

00 


11 .4 
38.7 
755- 
00 


0.9 

6.9 

1200. 

00 


Gms . ,CH3 (CH2 )10CN  per  100  gms.  Solvent  in: 


""Tetra  Chloro 

Trichloro 

Nitro 

Ethyl 

Ethyl 

Butyl 

Methane 

Methane 

Ethane 

Ether 

Acetate 

Acetate 

-40 

- 

35.1 

7-9 

17.8 

8.7 

11  -3 

-20 

24 .0 

84  • 

22  .1 

43-0 

33-2 

24.3 

0 

515. 

720 . 

00 

CO 

0 

480. 

690. 

560. 

+  10 

00 

00 

00 

00 

00 

CO 

THE  EUTECTIC  TEMPERATURES  AND  COMPOSITIONS  OF  MIXTURES  OF 
LAURONITRILE  AND  OTHER  COMPOUNDS 


(Hoerr,  Binkherd,  Pool, 

Mixture 

Lauronitrile  +  Benzene 
Lauronitrile  +  Cyclohexane 
Lauronitrile  +  Trichloro  Methane 
Lauronitrile  +  Glacial  Acetic  Acid 


LAURIC  ACID  (Dodecanoic  Acid)  CH3(CH 


and  Ralston,  1944) 

t°  Wt.  %  CH3ICH2)10CN 


-14.8 

51 .1 

-15.1 

19.9 

-27.9 

7-9 

-0.7 

75-9 

.COOH 

SOLUBILITY  OF  LAURIC  ACID  IN  WATER 

(Ralston  and  Hoerr,  1942; 

Bg  genberger,  Broome,  Ralston,  and  Harwood,  1949) 


Gms.  CH3(CH2)10COOH  per: 


Gms.  CH3(CH2)10COOH  per: 


loo  cc  Sat.  Sol.  ioo  gms.  H20 


ioo  cc  Sat.  Sol.  ioo  gms.  H20 


o 

20 

30 

40 


0.0037 

0.0055 

0.0063 


0.00077 


45 

50 

60 

100 


0.00092 

0.00116 


0.0075 


0.0087 


The  authors  give  no  explanation  of  the  divergence  of  the  above  results. 
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t° 


o 

10 

20 

30 

40 

50 


SOLUBILITY  OF  LAURIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 


Gms.  CH3(CH2 

)10COOH  per  100  gms. 

Solvent 

i  it : 

95  Wt . % 
Ethanol 

99 .4  Wt .  % 

Ethanol 

Acetone  2-Butanone 

Benzene 

Glacial 
Acetic  Acid 

15  .2 

34-0 

91 .2 
260 . 
1410. 

00 

20.4 

41 .6 

105. 

292 . 

1540. 

00 

8.95  ii*5 

21.9  24-7 

60.5  64 . 7 

218.  202. 

1590.  1825. 

0 C  00 

32.3 
93  -6 
260 . 
1390. 
oc 

81 .8 

297  • 

1480 . 
oc 

SOLUBILITY  OF  LAURIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 


Gins.  CH3(CH2)10COOH  per  100  gms.  Solvent  in: 


t°  < — — - 

Tetra  Chloro 

Tr ichloro 

Ethyl 

Butyl 

Uycionexane 

Methane 

Methane 

Acetate 

Acetate 

0 

_ 

9.2 

22  .4 

9-4 

13-0 

10 

19.8 

•  20.5 

39.1 

18.5 

26 .8 

20 

68.0 

53- 

83. 

52 . 

68 . 

30 

215. 

1 60 . 

207  . 

250 . 

212 . 

40 

1310. 

835. 

2120  • 

1250. 

1350. 

50 

00 

OO 

00 

00 

00 

t° 

Gms  .  CH3 (CH9  )10 

,00011  per  100 

gms .  Solvent 

in : 

Methanol 

Isopropanol 

n  Butanol 

Nitro  Ethane 

Acetonit 

0 

12.7 

21 .5 

21 .4 

1  -9 

2.1 

10 

42 .1 

44-1 

37  .2 

2.8 

2.8 

20 

120. 

100. 

83 .0 

5  *4 

7  -6 

30 

383  • 

253  • 

217  • 

16.3 

24  -4 

40 

2250. 

1270. 

1070. 

1460 . 

1540. 

50 

OC 

00 

00 

00 

00 

THE  EUTECTICS  OF  MIXTURES  OF  LAURIC  ACID  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr,  1942;  Hoerr  and  Ralston,  1944  ) 

Mixture  t°  Wt .  %  CH3 (CH2 > , 0COOH 


Laurie  Acid  +  Cyclohexane 

Laurie  Acid  +  Benzene 

Laurie  Acid  +  Glacial  Acetic  Acid 


3- 2 

4- 5 
12.8 


6.8 

11 .2 

17.3 


C | 2^24^2 
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SOLUBILITY  OF  LA URIC  ACID  IN  SEVERAL  SOLVENTS 

•Hoerr,  Sedgwick,  and  Ralston,  1946) 


Gms .  CH3ICH2)10COOH  per  ioo  gms .  Solvent  in: 


L 

X - - - 

Toluene 

0  Xylene 

Chloro  Benzene 

Furfural^ 

-10 

5-2 

3  -6 

2.0 

_ 

0 

15.3 

11  .2 

10.6 

- 

+  10 

40.6 

34-8 

31  -9 

0.3 

20 

97.0 

92 . 

87.0 

3  -7 

30 

215  • 

238. 

239.O 

20.9 

40 

141 0 . 

1360. 

1360.  1210. 

t° 

Gms.  CH3 

(CH2)10COOH 

per  100  gms.  Solvent 

in : 

Nitro  Benzene 

1  ,  4  Dioxane 

1 ,  2  Dichloro Ethane 

Nitro  Methane^ 

0 

- 

- 

1 .2 

- 

10 

2.7 

- 

6.7 

- 

20 

8.8 

101  . 

36.5 

1  .1 

30 

66.3 

246 . 

170. 

2.8 

40 

790. 

1270. 

1230. 

6.6 

50 

00 

00 

00 

9-7 

60 

15.7 

70 

34-1 

Freezing-point  data  for  mixtures  of  Laurie  Acid  and  Palmitin  are  given 
by  Efremov,  Vinogradova,  and  Tichomirova,  1937. 


LAURO  4-AN  IS  IDINE,  2-SODIUM  SULFONATE 

Results  for  the  solubility  of  this  compound  in  water  are  given  in  the 
form  of  a  diagram, showing  that  above  a  certain  temperature  the  increase 
in  solubility  is  extremely  rapid  with  small  increments  of  temperature. 
See  note  under  Dodecyl  Salts  p.74S.  (Adam  and  Pankhurst,  1946). 


LAURAMIDE  (Dodecanam i de )  CH3 (CH2 )1QC0NH2 

SOLUBILITY  OF  LAURAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1948) 


t° 


10 

30 

50 

6o 

70 

8o 

90 

100 


Grams  CH3 ICH2 ) 10CONH2  per  ioo  gms.  Solvent  in: 


4 .2 

12  .4 

77.0 
164.0 
206 . (64 . 


95  Wt.  % 
Ethanol 

Iso¬ 

propanol 

n  Butanol 

Acetone  2-Butanone 

2.9 

11 .4 

54-0 

102 .0 

3-7 

11  .4 

47-5 

86 .0 

2  .2 

10.1 

38.1 

1.3  i»2 

3-4  3-8 

18.3  17.6 

30.5(56.5°  >41 -6 

7° )l93 .0 


126 . 


154.0 

370.  (28.5°  >357  •  (82,. 3r)  - 

580 

3550 


7J  •  v 

194.0(79.60 ) 
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C 1 2H25° 


t° 


S 

Ethyl 

Acetate 


Gms .  CH3(Cfl2) 


10CONH2  per  100  gms 


Solvent  in: 


Butyl 

Acetate 


Nitro  Tetrachloro  Aceto- 
Ethane  Methane  nitrile 


Benzene 


Cyclo¬ 

hexane 


10 

0.5  0 • 4 

30 

2.5  3*0 

50 

12.9  12-4 

60 

29-4 

70 

68.0  52.0 

80 

133  .(77.2°)  “ 

90 

33  0. 

100 

2550. 

0.8 
1 .1 
3-9 


24  .2 

495- 

5100. 


_ 

0.3 

0.6 

- 

0.4 

0.9 

0.8 

0.5 

1  -5 

5-i 

3  -2 

0.6 

9.9 

12 .1 

11 .4 

1  -3 

40.8 

39-8 

57.0 

23.9 

72 .0  (76° 

)  175.0  (82°) 

195-0 

163  -18 

OOOECYL  AMMONIUM  CHLORIDE  CH^  (CH2  I^NH^Cl 

SOLUBILITY  OF  DODECYL  AMMONIUM  CHLORIDE  IN  AQUEOUS 
SOLUTIONS  OF  ETHYL  ALCOHOL 

(Ralston  and  Hoerr,  1946) 


c2h5°h 

aqueous 

per  100 
Solvent 

Gms.  CH3 ICH2 ) 

1  x 1NH3Cl  per 

1 00  gms . 

Aq.  Solvent  at: 

s' 

0° 

20° 

O 

O 

6o°' 

0.0  1 

i=H_0) 

0.1 

0  .2 

60 

74 

1  0  • 

0.2 

3  -1 

79 

110 

20 

0.3 

11  -5 

128 

185 

40 

0.9 

33-8 

238 

685 

60 

3.8 

38.7 

1 66 

490 

80 

5.6 

24 .1 

93 

295 

93 .5 

2 .7 

12  .6 

53 

175 

99.9 

0 .2 

6.5 

34 

113 

The  published  paper  gives  the  results  only  in  the  form  of  a  diagram. 
The  above  numerical  values  were  kindly  supplied  by  the  authors. 


DODECYL  AMMONIUM  SALTS  Cf^  (CI^  I^Nf^Cl  etc. 

SOLUBILITY  OF  DODECYL  AMMONIUM  SALTS  IN  WATER 

(Hoerr  and  Ralston,  1942) 


Gms.  Salt  per  100  gms.  H_0  at: 


Dodecyl  Ammonium  Chloride  o.i 

Dodecyl  Ammonium  Bromide 

Dodecyl  Ammonium  Iodide 

Dodecyl  Ammonium  Formate  26.7 

Dodecyl  Ammonium  Acetate  30.2 

Dodecyl  Ammonium  Propionate  21.7 


Dodecyl  Ammonium  Monophosphate  - 


20° 

O 

O 

6o° 

O 

O 

00 

100° 

0.3 

60.1 

74.2 

86.4 

98.4 

0-3 

56.0 

79-0 

103 . 

- 

0.3 

8.1 

86. 

119. 

- 

30.5 

34-7 

39-5 

47  .2 

127 . 

34-2 

38.5 

43  -9 

58.0 

152. 

36.4 

129. 

177. 

OO 

do 

- 

- 

0.6 

- 

The  published  paper  gives  the  results  only  in  the  form  of  a  diagram. 
The  above  numerical  values  were  kindly  supplied  by  the  authors. 
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C  1 2  H  2  5 

SOLUBILITY  OF  DODECYL  AMMONIUM  SALTS  IN  95  Wt .  %  ETHYL  ALCOHOL 

(Broome  and  Harwood,  1960) 


Salt 

Gms .  Salt 

/ - 

per  100  gms 

•  95  Wt. 

%  C2H5OH  at 
\ 

10° 

30° 

50° 

70° 

Dodecyl  Ammonium  Chloride 

6.7 

23  -3 

93  -o 

245 

Dodecyl  Ammonium  Bromide 

10.4 

47  .0 

146 . 

335 

Dodecyl  Ammonium  Iodide 

51  -3 

126 . 

350 

560 

Dodecyl  Ammonium  Formate 

SO. 4 

182 

650 

Dodecyl  Ammonium  Acetate 

43-3 

146 

490 

00 

Dodecyl  Ammonium  propionate 

53  -6 

210 

1440 

00 

Dodecyl  Ammonium  Butyrate 

185 . 

835 

00 

00 

Dodecyl  Ammonium  Monosulfate 

5.6 

28.5 

235 

- 

Dodecyl  Ammonium  Monophosphate 

- 

0.3 

4.2 

Dodecyl  Carbamate 

- 

4-3 

50.4 

- 

The  above  numerical  values  were  kindly  supplied  by  the  authors. 


SOLUBILITY  OF  DODECYL  AMMONIUM  SALTS  IN  BENZENE 

(Broome  and  Harwood,  1960) 


Gms  .  Salt  per 

100  gms . 

C6H6  at': 

Salt 

- 

S 

io°  30° 

50° 

70° 

Dodecyl 

Ammonium 

Chloride 

- 

1-5 

54-1 

Dodecyl 

Ammonium 

Bromide 

0.4 

6  .4 

92 .7 

Dodecyl 

Ammonium 

Iodide 

2.9 

80.8 

143  • 

Dodecyl 

Ammonium 

Formate 

9-4 

270. 

415. 

Dodecyl 

Ammonium 

Acetate 

2.0 

140. 

00 

Dodecyl 

Ammon i urn 

Propionate 

1.5  43-5 

710 

00 

Dodecyl 

Ammon ium 

Butyrate 

43.0  710. 

00 

00 

Dodecyl 

Carbamate 

—  - 

17.6 

225 

The  above  numerical  values  were  kindly  supplied  by  the  authors. 


METHYL  DODECYL  AMMONIUM  SALTS  CH3 (CH2 )11NH2(CH3 )C1  etc. 

SOLUBILITY  OF  METHYL,  DIMETHYL  AND  TRIMETHYL  DODECYL 
AMMONIUM  SALTS  IN  WATER 


Salt 


Methyl  Dodecyl  Ammonium  Chloride 
Dimethyl  Dodecyl  Ammonium  Chloride 
Dimethyl  Dodecyl  Ammonium  Acetate 
Trimethyl  Dodecyl  Ammonium  Chloride 


Gms.  Salt  per  100  gms .  H20  at': 


0° 

20° 

4O0 

6o° 

00 

O 

O 

100° 

0.2 

13  -6 

40.4 

46.1 

55-0 

66.5 

56 .2 

50.O 

61 .8 

64 .8 

68.5 

73-9 

67 .2 

73-9 

81  .2 

93  -2 

00 

00 

74  -2 

70.4 

69.8 

70.2 

72.7 

95.9 

The  above  unpublished  numerical  values  were  kindly  supplied  by  Messrs 
Hoerr  and  Ralston. 


Results  for  the  freezing-points  of  mixtures  of  Dodecyl  Ammonium  Acetate 
and  5a  e?  I5d  lor  tte  Uqiidns  curves  of  Dodecyl  Afonin-  Formate,  Acetate, 
pJop^aJe  and  N-Di»ethyl  A-,oni».  Acetate  in  water,  are  8.ven  tn  the  for. 
of  diagrams  by  Hoerr  and  Ralston,  1942. 


747 


c | 2h26 


OODECANE  CH3(CH2)10CH3 

SOLUBILITY  OF  n  DODECANE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Crews,  1944) 


Gms.  CH3(CH2)10CH: 
"Tetra  Chloro Trichloro 


Methane  Methane 

-60  “  0-5 

-50  -  1 -3 

-40  -  4-9 

-30  “  19.8 

-20  114  nV- 

-i<  260  3!7. 


per  100  gms 

.  Solvent 

in : 

Ethyl 

Ethyl 

Butyl  ' 

Ether 

Acetate 

Acetate 

0.9 

- 

0.3 

3-4 

- 

0.9 

10.0 

0.3 

2 .6 

39-1 

2 .8 

7  -4 

186 . 

13  -6 

84  -6 

490. 

106  .o 

178.0 

Gms.  CH  (CH2)10CH3  per  100  gms.  Solvent  in: 


Acetone 


2-Butanone 


Isopropanol 


n  Butanol 


-60 

- 

0.4 

-So 

- 

0.7 

-40 

0.5 

1  -3 

-30 

1 .2 

3-2 

-20 

3  -3 

12.O 

-15 

6 .2 

41  .8 

0.1 

0.7 

2.7 

9-0 

21 .1 


0.5 
1 .0 
2.0 
4.6 

13  -6 
31  -4 


THE  EUTECTICS  OF. MIXTURES  OF  DODECANE  AND  OTHER  COMPOUNDS 

(Ralston,  Hoerr,  and  Crews,  1944) 


Mixture 


Eutectic  Temp.  Wt .  %  Dodecane 


Dodecane  +  Benzene 
Dodecane  +  Cyclohexane 
Dodecane  +  Tetra  Chloro  Methane 
Dodecane  +  Trichloro  Methane 


17.9 

32.9 
-34.2 
•63  .6 


65.1 

28.5 

9.9 

0.3 


The  critical  solution  temperature  of  mixtures  of  Dodecane  and  Aniline 
is  83.7° •  (Ludeman,  1940,  quoted  from  Shepard,  Henne,  and  Midgley,  1931) 


SOLUBILITY  OF  DODECANE  AND  SEVERAL  OF  ITS  DERIVATIVES  IN  AQUEOUS  SOLUTIONS 
OF  0.3  MOL.  SODIUM  LAURYL  SULFATE  PER  1000  GMS .  DETERGENT  SOLUTION  AT  25°  (?) 

(Harkins  and  Oppenheimer,  1948,  1949) 


Compound 


Dodecane  CH3 (CH2  > 1 0CH3 
Dodecyl  Chloride  CH3  (CH2  I^Cl 
Dodecyl  Mercaptan  CH^CH^^SH 
Dodecyl  Amine  CH3 (CH2 )1INH2 
Dodecyl  Alcohol  CH^CH^^OH 
Dodecylic  Acid  CH3 ICH2 ) 1 0COOH 

A  distinction  is  drawn  by  the  authors 
penetrat i on . 


Compound  per  1000  gms.  Aqueous  Solvent 


Gms . 

Mols . 

<  1.72 

<1  0.01 

<  1  .82 

<.  0.01 

6.55 

0.03 

20.6 

0.11 

22  .8 

0.12 

26.3 

0.13 

between 

solubilization  and 

cI2h26 
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SOLUBILITY  OF  DODECYL  SALTS,  EACH  SEPARATELY, IN  WATER' 

(Adam  and  Pankhurst,  1946) 

Note.  In  the  case  of  these  salts  the  solubility  below  a  certain  tem¬ 
perature  is  small  but  above  this  temperature  it  increases  extremely  rap? 
idly  with  small  increments  of  temperature.  The  results  are  given  only 
in  the  form  of  a  diagram  from  which  the  following  approximate  values  were 
estimated.  For  the  determinations,  weighed  amounts  of  the  salt  and  water 
were  sealed  in  pyrex  tubes  and  the  temperatures  determined  at  which  a 
clear  solution  was  obtained  on  slow  warming. 

Results  for: 


Dodecyl 

Dodecyl 

Dodecyl 

pyridinium  Bromide 

Pyridinium  Iodide 

Sodium  Sulfate 

t° 

Gob.  C^tCBaluNC^Cl 
per  100  gms .  H20 

t° 

Gob.  CHjlCH^j 
per  100  gms 

NMU 
.  H20 

t° 

Gms.  CHjlCHaliiCBQjNa 
per  100  gms.  H20* 

0.0 

0.22 

1 0 

0.10 

15 

0.1 

2.5 

0.66 

20 

0-33 

16 

0.5 

2.7 

1 .0 

22  .2 

2  .0 

17 

1 .0 

3  *0 

2 .0 

22  .3 

4.0 

17-5 

2  .0 

3.8 

8.0 

22  .5 

8.0 

18.0 

8.0 

4.2 

10.0 

22  .6 

10.0 

18 .3 

10.0 

* 

In  this  case  the  solvent 

was 

Aqueous  0 

.05  n 

Na2CO. 

instead  of  H20. 

00DECAN0L  CH3 (CH^) 1 QCH20H 

SOLUBILITY  OF  DODECANOL  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 


t° 


0 

10 

20 

30 


Gms.  CH3(CH2)10CH2OH  per  100  gms.  Solvent  in: 


/ 

Benzene 

Cyclohexane 

Nitro  Ethane 

Acetonitrile^ 

_ 

0.9 

1 .0 

139 

1390 

00 

125 

1290 

00 

4.2 

20.2 

00 

3-9 

16.7 

29.9 

Gms.  CH,lCB„),nCHaOH  per  100  gms.  Solvent  in: 


^Tetra  Chloro 
Methane 

-20  1  -3 

0  18.9 

+  10  '  83  . 

20  450 

30  00 


Ethyl 

Butyl 

Acetate 

Acetate 

2  .7 

5-5 

16.1 

21  .8 

76.0 

84.0 

980 . 

980.0 

00 

00 

Acetone 

2-Butanol 

1 .6 

3-7 

12.9 

19.6 

75-0 

88. 

,150. 

1150. 

00 

Op 

Gms 


CH3.CH2.10CH2OH  per  100  gms, 


Solvent  in: 


''Trichloro  Mnhane  Ethyl  Ether  «  W.  ■  SSttool  Isopropyl  . 


-40 

-20 

0 

+20 

30 


1-3 

4-1 

47.5 

820. 

00 


1.4 

5-3 

44.2 

960. 

00 


0.5 

3-0 

73-0 

234O. 

00 


0.6 
4.2 
52.0 
2120. 
00 


1.5 

10.0 

72. 

1330. 

00 


n  Butanol 


3-6 

11.3 

63- 

950. 

00 
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C|2H26° 


THE 


EUTECTICS  OF  MIXTURES  OF  DODECANOL  AND  OTHER  COMPOUNDS 


Mixture 


Dodecanol  +  Benzene 
Dodecanol  +  Cyclohexane 
Dodecanol  +  Tetra  Chloro 

Methane 


+  0 

Gms . 

Dodecanol  per 

t 

100 

gms.  Mixture 

2.5 

23  -9 

-0.9 

15.8 

-23*3 

1 .1 

V 

DOOECYL  AMINE  CH3  (CH2 >10CH2NH2 

The  temperature-composition  relations  in  the  system  Dodecyl  Amine-Wa¬ 
ter  are  presented  by  Ralston,  Hoerr,  and  Hoffman,  1942,  in  tie  form  of  a 
diagram  which  shows  the  transition  temperatures  and  boundaries  of  the 
several  liquid  and  solid  phases,  but  from  which  accurate  numerical  val¬ 
ues  cannot  be  deduced.  Three  hydrates  having  the  compositions 
(C12H25NH2)3-2H20,  C12H2SNH2-2H20  and  C12H25NH2  *4^0  are  formed. 

SOLUBILITY  OF  DODECYL  AMINE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  Pool,  and  Harwood,  1944) 


Gms.  CH3 (CH2 )10CH2 -NH2  per  100  gms .  Solvent  in: 


95  Wt.  % 

Iso- 

n 

Tetra  Chloro 

Trichloro 

Ethyl 

Methanol  Ethanol 

propanol 

Butanol 

Methane 

Methane 

Ether 

-40 

4.8  2,0 

4-7 

2.4 

- 

9.2 

0.2 

-20 

29.7  14 .1 

15.0 

8.5 

5-5 

20.0 

3  -4 

0 

196.  115- 

75-0 

57-0 

19.8 

56.0 

22 .6 

+20 

930.  660. 

492 .0 

430.0 

148.0 

315. 

275  • 

30 

00  00 

OO 

00 

00 

OO 

00 

t° 

Gms.  CH3(CH2)1qCH2NH2 

,  per  100 

gms.  Solvent  in: 

Ethyl  Butyl 

2- 

Aceto- 

Cyclo- 

Acetate  Acetate 

Acetone 

Butanone 

nitrile 

Benzene 

hexane 

-20 

4-7  4-4 

0.3 

3  -6 

— 

.. 

0 

18.6  23.0 

8.1 

18.6 

0.2 

- 

- 

+  10 

- 

- 

- 

72 . 

57. 

20 

221.  221. 

226 . 

290. 

27.7 

277 . 

230. 

30 

00  00 

00 

OO 

OO 

oc 

00 

THE  EUTECTIC  MIXTURES  OF  DODECYL  AMINE  AND  OTHER  COMPOUNDS 

Mixture 

t° 

Wt.  %CH 

3  (ch2)10ch2nh2 

Amine  4  Benzene 

+  0  . 

2 

"  +  Cyclohexane 

-3  . 

5 

8.2 

11  +  Tetra  Chloro  Methane 

-24. 

4 

4  *4 

DODECYL  AMINE  HYDROCHLORIDE  CI^  (CH2 >10CH2NH2 'HC1 


^°r  the  solubility  of  Dodecyl  Amine 
bthyl  Alcohol  at  temperatures  between  io°  and 
of  a  diagram  by  Harwood,  Ralston,  and  Selby, 


Hydrochloride  in  95  Wt .  % 
70°  are  given  in  the  form 
1941  • 


cI2H27  750 

DODECYL  AMINE  ACETATE  CH3 (CH2 )10CH2NH2 -CHgCOQH 

The  temperature-concentration  relations  in  the  system  Dodecyl  Amine 
Acetate-Water  is  presented  by  Ralston,  Hoerr,  and  Hoffman,  1941,  in  the 
form  of  a  diagram  which  shows  the  transition  points  and  boundaries  of 
the  several  liquid  and  solid  phases.  No  evidence  of  compound  formation 
was  obtained. 

Results  for  the  solubility  of  Dodecyl  Amine  Acetate  in  95  Wt .  %  Ethyl 
Alcohol  and  in  Benzene,  between  about  io°  and  50°,  are  given  iu  the  form 
of  diagrams  by  Norwood,  Ralston,  and  Selby,  1941. 


DICHLORO  FLUORENE  C13H8Cl2 


t° 


SOLUBILITY  OF  DICHLORO  FLUORENE  IN  SEVERAL  SOLVENTS 

(Albertson  and  Ray,  1949) 

Gms.  C13HgCl2  per  100  cc  Solvent  in: 


n  Butanol 

Acetic  Acid 

Dioxane 

Toluene 

Kerosene 

2-Ifentanc 

0 

- 

- 

- 

21 .5 

- 

29-0 

10 

- 

4.8 

41  -5 

31  .0 

35-5 

20 

- 

6.6 

53  -7 

42  .5 

7.0 

43-0 

30 

8.0 

9.1 

70.0 

58.0 

9-0 

53-7 

40 

9.6 

12.7 

96.0 

76.5 

14.O 
.6^)22 .5 

70.5 

50 

12.7 

18.4 

- 

100. (46 

100.  L 

60 

19.2 

29.6 

— 

34-5 

70 

33  *3 

53-0 

- 

53-5 

80 

80.(76.6 

°)  80.0(74.6 

°)  - 

“ 

FLUORENONE  g^H„C0g6Ha 


o 

10 

20 

30 

40 

50 

6o 


SOLUBILITY  OF  FLUORENONE  IN  SEVERAL  SOLVENTS 

(Albertson  and  Ray,  1949) 

Gms.  C13HgO  per  100  cc  Solvent  iit: 


8.2 
11  .4 
20.0 
42  .5 


Acetic  Acid 

Dioxane 

Toluene 

Kerosene 

_ 

18.0 

- 

9-5 

61 .5 

28.5 

2.5 

24 .0 

79-0 

42  .5 

3  -0 

44.0 

98.0(27 

•  30)  63.0 

4-0 

80.0 

- 

100.0 

6.0 

100. (41 -6° 

) 

— 

9-4 

6°)  - 

17.6 

24-0 

34-0 

45-0 

63.O 

100.0(39.0O) 
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FLUORENE  (^^2?6H4 

SOLUBILITY  OF  FLUORENE  IN  SEVERAL  SOLVENTS 

(Albertson  and  Ray,  1949) 


Gms 


C13H10  per  io°  cc  Solvent  in: 


t° 

n  Butanol 

Acetic  A' 

0 

- 

- 

10 

2.7 

•  2.0 

20 

3.0 

2  .5 

30 

4.0 

3  -8 

40 

5-5 

5-7 

50 

7-8 

8.7 

60 

11  -5 

13-7 

70 

18.O 

22  .5 

80 

32.5 

37-0 

90 

80.0 (88° 

)  70.0 

Dioxane 

Toluene  Kerosene  2 

-Pentanone 

_ 

9.0 

- 

11.6 

21 .0 

12.8 

3-7 

14-4 

27.8 

18.5 

5.0 

18.0 

36.0 

26  .2 

7-2 

23  .2 

46.5 

35-7 

10.0 

30.5 

62 .0 

50.0 

14.0 

43-0 

90. (57 73 -5 

19.8 

62.5 

- 

95-0 

(66.^130.6 

100. (67 . 

- 

- 

50.0 

— 

- 

- 

70.0(85° ) 

CRITICAL  SOLUTION  TEMFERATURES  OF  MIXTURES  OF 
FLUORENE  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


C.S.T.  of 

Solvent  the  Mixture  Solvent 


Ethylene  Glycol 
Triethanol  Amine 
Diethanol  Amine 


220  Ethanol  Amine 
180  Diethylene  Glycol 
179  Resorcinol 


Freezing-point  data  are  given  for: 


Fluorene  +  Acenaphthene  ( Klochko-Zhovnir ,  1948) 
Fluorene  +  Fhenanthrene  "  "  " 

Fluorene  +  Fluoranthene  (Klochko-Zhovnir,  1949) 


C.S.T.  of 
the  Mixture 

145 

138 

105 


2 -AMINO  FLUORENE  C6H4CH2C6H3NH2 

SOLUBILITY  OF  2-AMINO  FLUORENE  IN  AQUEOUS  FURINE  SOLUTIONS 

(Neisb,  1948) 

The  solutions  were  shaken  frequently  at  370  for  5  hours  and  then  al¬ 
lowed  to  stand  at  room  temperature  for  one  hour  before  filtering.  The 
Amine  content  of  the  clear  solution  was  determined  by  a  colorimetric 
diazotization  procedure. 


c I3H I  I 
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Gros  .  Amine  Milligrams  C-t^H^N  Dissolved  per  liter  Aqueous  Solution  of: 


per  100  cc 


Solution 

.(1 ) 

(2) 

<3  > 

o.o(=H20) 

0.033 

0.024 

0.031 

0.10 

0.075 

0.056 

0.089 

0.15 

- 

- 

0.093 

0 .25 

0.208 

- 

0.140 

0.3 

- 

0.176 

- 

0.35 

0.163 

0.4 

- 

0.231 

- 

0.5 

0.348 

0.339 

0.193 

0.7 

0.363 

- 

- 

1 .0 

0.528 

- 

0.279 

2 .0 

- 

- 

- 

(1)  1,3, 7, 9  Tetra  Methyl  Uric  Acid 
I2)  1,3,7  Trimethyl  Uric  Acid 

(3)  1,3,7  Trimethyl  Xanthine 

(4) 8-  Methoxy  Caffeine 


(4) 

(5) 

16) 

(7) 

0.025 

0.037 

0.022 

0.025 

0.052 

0.055 

- 

- 

0.083 

0.064 

- 

- 

- 

- 

0.027 

- 

0.133 

0.107 

— 

0.182 

0.122 

- 

- 

— 

0.120 

0.039 

O.O46 

- 

- 

0.114 

O.O56 

- 

- 

- 

0.101 

(5)  Theophylline 

(6)  Adenosine  (-R'*=ri  b  oside  ) 

(7)  Mg  Adenosine  Triphosphate 
(-R1 '=Ribose  Triphosphate) 


SOLUBILITY  OF  2-AMINO  FLUORENE  IN  AQUEOUS  SOLUTIONS  OF 
MIXTURES  OF  CAFFEINE  AND  1,3,7  TRIMETHYL  URIC  ACID 

(Neish,  1948) 


Gms  .  Furine  per  1  cc  Milligms.  C13H1;1N 
Aqueous  Solution  per  liter  Aqueous 

«"■ —  \ 

„  ^  .  1 ,3 ,7  Trimethyl 

Caffeine  Uric  Acid 


0.5  0.25  0.249 

0.4  0.20  0.256 

0.3  0.15  0.097 

0.2  0.10  0.047 

0.1  0.05  0  •  024 

1.0  ~  0-297 

0.5  0.270 


ISOPROPYL  NAPHTHALENE  Cj 0H? (CH3 >2CH 


Dissolved 

Solution 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
ISOPROPYL  NAFHTRALENE  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Triethanol  Amine  226 
Diethanol  Amine  217 
2  Amino  Acetanilide  220 
Hydroquinone  198 
Ethanol  Amine  168 
Adipic  Acid  184 
Diethylene  Glycol  175 
Resorcinol  !53 
p  phenylene  Diamine  140 


Triethylene  Glycol 

133 

Benzidine 

103 

Ethylene  Diformate 

76 

Maleic  Anhydride 

40 

p  Amino  Ethyl  Acetanilide 

57 

Nitro  Methane 

-2 

Methanol 

11 

Acetonitrile 

-30 

Acetic  Anhydride 

<  -78 
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PYRAMIDON  (Dimethyl  Amino  Antipyrine)  (C^H^O)  *N(CH3  )a 


t 


o 


0.0 

.1.0 

4.0 

10.0 

20. 

30 

40 


SOLUBILITY  OF  FYRAMIDON  IN  WATER 

(Kaplan  and  Rabinovich,  1948) 


G«s.  C13H  ,N30 per 
ioo  gms.  Sat.  Sol. 


Gms .  C  j  ^ 
ioo  gms. 


H17N.O  per 
Sat .  Sol. 


i  -9 

50 

5.0 

2.7 

6o 

7-7 

3-9 

70 

l6  .2 

4 .6 

75 

72 .0 

4-7 

8o 

82 .0 

4.8 

90 

88.2 

4-9 

100 

92 .0 

At  73°  and  concentrations  between  21  and  68.6  percent  Fyramidon,  the 
system  separates  into  two  liquid  layers,  the  limiting  curve  of  which  is 
a  complete  circle. 


Upper  Layer 


Lower  Layer 


t° 

Gms.  C13H.?N30  per 

100  gms .  Sat .  Sol. 

t° 

Gms.  C13H.7N 
1 00  gms .  Sat 

123 

9.38 

129 

10 

104 

10.0 

166 

15 

81 

15.0 

175 

20 

77 

20.0 

190 

45 

70.5 

27.0 

188 

50 

70.0 

40.0 

175 

66 .6 

69.5 

50 

152 

75- 

74-4 

66.6 

138 

77-7 

84 . 

75- 

92 

77.7 

Sol. 


The  distribution  coefficient  of  Fyramidon  between  Ethyl  Ether  and  Water, 
for  a  concentration  of  130  millimols  per  liter  in  the  ether  layer  divided 
by  205  millimols  per  liter  in  the  water  layer  is  0.63  at  20°  .  ICollander, 
1949)  • 


ISOPROPYL  TETRALIN  C1 QH1 x (CI^  )2CH 


CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
ISOPROPYL  TETRALIN  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


Solvent 

Triethanol  Amine 
Diethanol  Amine 
,Hydroquinone 
Diethylene  Glycol 
Triet.hylene  Glycol 
Benzidine 
2  Nitro  Aniline 
o  Nitro  Benzoic  Acid 
2  Amino  Acetophenone 
Ethylene  Diformate 
Salicyl  Alcohol 
Maleic  Anhydride 


C.S.T.  of 

,  Solvent 

C.S.T.  of 

the  Mixture 

the  Mixture 

264 

2  Amino  Ethyl  Acetanilide 

70 

248 

Methyl  Sulfate 

57 

235 

Phenyl  Ethanol  Amine 

10 

210 

Nitro  Methane 

34 

179 

Methanol 

57 

145 

Furfuryl  Alcohol 

32 

<  140 

phenyl  Hydrazine 

<  0 

<  132 

Acetonitrile 

14 

102 

Ethylene  Chlorohydrin 

-27 

112 

Acetic  Anhydride 

3 

83 

110 

Ethylene  Diacetate 

-21 

cI3hI8°7 
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SAL  1C  IN  C6H11050C6H4CH20H 

The  distribution  coefficient  of  Salicin  between  Ethyl  Ether  and  Water, 
^^conc  *  f°r  a  concentration  of  about  200  millimols  per  liter  in 

the  water  layer  is  0.00049  at  190.  (Collander,  1949). 


METHYL  01  ISOPROPYL  BENZENE  C6H3CH3[ (CH3 >2CH]2 

CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
METHYL  DI ISOPROPYL  BENZENE  AND  SEVERAL  SOLVENTS 

(Francis,  1914) 


C.S.T.  Of  „  ,  C.S.T.  Of 


Solvent  the 

Mixture 

Solvent  the 

Mixture 

Diethylene  Glycol 

229 

m  Dinitro  Benzene 

69 

Triethylene  Glycol 

203 

Nitro  Methane 

34 

2  Nitro  Aniline 

190 

Methanol 

32 

0  Nitro  Benzoic  Acid 

168 

Furfural  Alcohol 

32 

Ethylene  Diformate 

131 

Phenyl  Hydrazine 

40 

Salicyl  Alcohol 

142 

Acetonitrile 

2 

Maleic  Anhydride 

139 

Ethylene  Dichlorohydrin 

13 

m  Nitro  phenol 

115 

Furfural 

-18 

p  Amino  Ethyl  Acetanilide 

113 

phenyl  Phthalate 

39 

Catechol 

100 

Acetic  Anhydride 

-6 

Methyl  Sulfate 

49 

Ethylene  Diacetate 

-14 

NOVOCAIN  (Procaine)  NH2C6H4C00C2H4N (C2H5 )2 

The  distribution  coefficient  of  Novocain  between  Ethyl  Ether  and  Water 
(conc^_E^hgr )  is  64  at  about  20° •  (Collander,  1949.  quoted  from  Eisen- 

brandt  an3  Richer,  1938)  • 


NOVOCAIN  BICHROMATE  tC13H2ON202  )2 ‘H-jCrC^ 

SOLUBILITY  OF  NOVOCAIN  BICHROMATE  IN  WATER 

(Holleman  and  Bungenburg  de  Jong,  1940) 


N„te.  In  this  system  separatio.  Into  ““^.Xt. 

are6 g iven^on ly° in ' t he* form  of  a  d,agra„  fro.  which  the  follow!.*  approxi- 
mate  values  were  read. 


t° 


63 

1 .0 

70 

3-0 

74 (tr.pt . ) 

9.0 

74  " 

74.0 

84 

81 

100 

90 

133 -5 lm.pt . ) 

100- 

Gms.  (C13H2ON202)2H2Cr04 
t°  per  100  gms. 

''H  0  rich  ^Novocain  Salt' 
2 Layer  rich  layer 


74 

8o 

90 

99 (Crit  .t .  ) 


9 


10 

18 


40- 


74 

71 

62  .5 
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NOVOCAIN  PERCHLORATE  CI3H2ON202 'HC104 

SOLUBILITY  OF  NOVOCAIN  PERCHLORATE  IN  WATER 

(Holleman  and  Bnngenburg  de  Jong,  1940) 


See  Note  under  NOVOCAIN  BICHROMATE 

t  o  Gms.  CI3H2ON202-HC10 

per  too  gms.  Sat.  Sol. 


36 

1  .0 

51 

5.0 

56ltr.pt . ) 

12.0 

56  " 

78.0 

60 

80. 

70 

87- 

80 

91 

112lm.pt.)  ioo 


Liquid  Layer  Results 


Gms.  C13H2ON202  HC104 
per  ioo  gms . 


^H20  rich 

Novocain  Salt 

Layer 

Rich  Layer 

56 

12 .0 

78.0 

60 

13.0 

76.0 

70 

19.0 

70.0 

75 

23.0 

62 . 

78  Crit 

.t .  43 

.0 

NOVOCAIN  THIOCYANATE  C13H2ON202 ‘HCNS 

SOLUBILITY  OF  NOVOCAIN  THIOCYANATE  IN  WATER 

(Holleman  and  Bungenbnrg  de  Jong,  1940) 


See  Note  above. 


Gms.  C13H20N  02-HCNS 
per  ioo  gms.  Sat.  Sol. 


34-5 

2.0 

36.ltr.pt.) 

10. 

36.  " 

70. 

40. 

70.5 

50 

72 

60 

80 

70 

88 

80lm.pt .  ) 

100 

Liquid  Layer  Results 


Gms.  C13H2ON202*HCNS 
per  ioo  gms . 


36 

H20  Rich 

Novocain  Salt 

Layer 

Rich  Layer 

36 

10.0 

70.0 

40 

11  . 

68. 

45 

14. 

65. 

50 

20 

60 

54 

Crit. temp.  40 

.0 

NOVOCAIN  IODIDE  C13H2QN202 ‘HI 

SOLUBILITY  OF  NOVOCAIN  IODIDE  IN  WATER 

(Holleman  and  Bungenbnrg  de  Jong,  1940) 


The  original  results  are  given  only  in  the 
which  the  following  values  were  .read. 


form  of  a  diagram  from 


t 


o 


Gms.  C13H2ON202'HI  per 
ioo  gmj, .  Sat .  Sol. 


27.0 

30.5 

32.0 

34.0 
36. 
41  . 
49. 


9.0 

20.0 

40.0 

60.0 

70.0 

80.0 

82.0 
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PENTA  ERYTHRITE  TETRA  ACETATE  C13H2Q08 

The  distribution  coefficient  of  Fenta  Erythrite  Tetra  Acetate  between 
Ethyl  Ether  and  Water,  for  a  concentration  of  294  millimols  per  liter  in 
the  ether  layer  divided  by  31.6  millimols  per  liter  in  the  water  layer 
is  9.3  at  200.  (Collander,  1949). 


TRIDECYLIC  ACID  (Tridecanoic  Acid)  CH3  (CH2 l^COOH 

SOLUBILITY  OF  TRIDECYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 


Gms.  CIL  (CfL  ), ,COOH  per  100  gms .  Solvent  in: 


Water 

95  Wt .  % 
Ethanol 

Acetone 

0 

0.0021 

15-5 

7  .52 

10 

- 

34-5 

20.2 

20 

0.0033 

104 . 

78.6 

30 

0.0038 

336. 

316. 

40 

- 

6560 . 

8230. 

45 

0.0044 

50 

6o 

0.0054 

00 

00 

: -Butanone 

Benzene 

Glacial 
Acetic  Acid 

11  .9 

- 

- 

29.5 

42  .4 

95  • 

117 . 

96.8 

315. 

354- 

395- 

8230 . 

7600. 

8230. 

OO 

00 

SOLUBILITY  OF  TRIDECYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 


Gms.  CH  (CH2)11COOH  per  100  gms.  Solvent  in: 


o 

10 

20 

30 

40 

50 


Cyclohexane 


3i*o 

100. 

330. 

8200 . 

00 


Tetrachloro 

Methane 

11  -3 
26.9 

75-0 

240. 

5450- 

00 


Trichloro 

Methane 

28.4 
53  • 

116 . 

315  • 
6550. 

00 


Ethyl 

Acetate 

10.1 
22  .5 

70. 

281 

8200 

00 


Butyl 

Acetate 

14-5 

33.0 

95.0 
322 . 
9000. 


Gms.  CR3(CH2)11COOH  per  100  gms.  Solvent  in: _ 

Methanol  Isopropanol  n  BuCnol  Nitro  Ethane  AcetonitrilT 


0 

10 

20 

30 

40 

50 


12  .6 
48.5 
148. 
515- 
14 ,000. 

00 


22 .1 
52. 
125  • 

340. 

6550. 

OO 


21  .5 
39.8 
100 . 
295- 
5750. 


1  -4 
2 .1 
4  -5 
17-3 
9000  . 
00 


1  -4 
2 .0 
5.8 
21  .4 
8600. 
00 


THE  EUTECTICS  OF  MIXTURES  OF  TRIDECUIC  *CIO  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr,  1942;  Hoerr  and  Ralston,  1944) 

Wt .  %  CH.,  (CH_  L.COOH 


Mixture 


Tridecylic 

Tridecylic 

Tridecylic 


Acid  +  Cyclohexane 

Acid  +  Benzene 

Acid  +  Glacial  Acetic  Acid 


1 .9 
3  -7 
13-1 


8.6 

14- 6 

15- 9 
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TR I  DECANE  CE3 (CHa JjjCHj 

The  critical  solution  temperature  of  mixtures  of  Tridecane  and  Aniline 
is  87°  •  (Ludeman,  1940,  quoted  from  Shepard,  Henne,  and  Midgley,  1931 >• 

TRIDECYLAMINE  HYDROCHLORIDE  CH3 (CH2 )12NH2 -HC1 

Results  for  the  solubility  of  Tridecylamine  Hydrochloride  in  95  Wt.  % 
Ethanol  at  temperatures  between  io°  and  40°  are  given  in  the  form  of  a 
diagram  by  Harwood,  Ralston,  and  Selby,  1941- 

TRIDECYLAMINE  ACETATE  Cf^  <CH2  )12NH2  -CRjCOOH 

Results  for  the  solubility  of  Tridecylamine  Acetate  in  95  Wt .  %  Ethanol 
and  in  Benzene  at  temperatures  between  io°  and  50°  are  given  in  the  form 
of  a  diagram  by  Harwood,  Ralston,  and  Selby,  1941. 


PHENANTHRENE  C14fl10 

The  solubility  of  Phenanthrene  in  water  determined  f luorimetrically  is 
0.000015  mol.  (0.0027  gm.)  per  liter  at  20°  .  Results  are  also  given  for 
the  influence  of  Caffeine,  Tetramethyl  Uric  Acid  and  of  Theophylline  on 
the  solubility  of  Phenanthrene  in  Water.  (Weil-Malherbe ,  1946). 


THE  CRITICAL  SOLUTION  TEMPERATURE  OF  MIXTURES  OF 
PHENANTHRENE  AND  SEVERAL  SOLVENTS 


(Francis,  1944) 


Solvent 


C.S.T .  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Ethylene  Glycol 
Triethanol  Amine 
Diethanol  Amine 


225  Ethanol  Amine 

175  Diethylene  Glycol 

182  Monoacetin 

174  Resorcinol 


139 

128 

130 

111 


Glycerol  Monochloro  Hydrin 


Freezing-point  data  are  given  by  Klochko-Zhovnir ,  1949  for: 


Phenanthrene  +  Fluoranthene 
Phenanthrene  +  Naphthalene 


ANTHRACENE  C6H4 : (CH )2 :C6H4 


CI4HI0 
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THE  SOLUBILITY  OF  ANTHRACENE  AND  OTHER  CARCINOGENIC 
HYDROCARBONS  IN  WATER  AT  270 

(Davis,  Krabl,  and  Clowes,  1942) 

The  determinations  were  made  by  the  nephelometric  method,  and  the  re¬ 
sults  are  expressed  in  terms  of  micrograms  (=10^  gm.)  per  liter.  A  de¬ 
scription  of  the  nephelometric  and  the  results  in  parentheses  are  given 


by  Davis  and  Parke,  Jr. 

»  1942. 

Micrograms 

Micrograms 

Hydrocarbon 

Hydrocarbon 

Hydrocarbon  Hydrocarbon 

per  liter 

per 

liter 

Anthracene 

75. 

Triphenylene  38. 

phenanthrene 

1600.(1650)  Pyrene  165. 

Naphthalene 

1  .0 

4,  5  Methylene  Phenanthrenenoo . 

Chrysene 

1  -5 

Perylene  < 

0.5 

5-Methyl  Chrysene 

62 . 

1 , 2  ,  5 ,  6  ,  Dibenzanthracene 

o.S 

6-Methyl  Chrysene 

65. 

Picene 

2.5 

5,  6-Dimethyl  Chrysene 

25  • 

3,  41-Ace  1,  2-Benzanthra¬ 

1,  2-Benzanthracene 

11 . 

cene 

2.7 

1  Methyl,  1 ,  2-Benzanthracene55. 

Cho  lanthrene 

3  -5 

9  Methyl,  1,  2 -Benzanthracene^ . 

20-Methyl  Cholanthrene 

1  -5 

6  Chloro,  10-Methyl, 

3,4  Benzpyrene 

4 .0(4 .0 

1,  2-Benzanthracene  10. 

5-Methyl, 3,  4-Benzpyrene 

0.8 

10-Ethyl  ,1,2  Benzanthracene  45  .(40  1 

1,  2,  7,  8  Dibenzanthracene 

12 .0 

10  Butyl ,  1 ,  2  Benzanthracene  8. 

15,  16-Benzdehydro 

10  Amyl,  1,2  Benzanthracene  0.8 

Cholanthrene 

1 .0 

9,  10-Dimethyl,  1,  2  Benz¬ 

anthracene  43 . 0 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
ANTHRACENE  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 

C.S.T.  Of 

Solvent  the  Mixture 


Ethylene  Glycol  217 
Triethanol  Amine  <  197 
Diethanol  Amine  <  195 


DICHLORO,  D I 

SOLUBILITY 


PHENYL  TRICHLORO  ETHANE  (DDT)  C2C13 (CgHgCl \2 
OF  DICHLORO,  DIPHENYL  TRICHLORO  ETHANE  IN  SEVERAL  SOLVENTS 

(Gunther,  1945) 


Gms 


C2C13(C6H5C1)2  per  100  gms.  Saturated  Solution  in: 


Acetone 


Carbon  chloroform  Dioxane 

Benzene  Tetrachloride  Chioroior 


0 

21  .2 

6.8 

7  .2 

27  -3 

27 .1 

24-0 

40.3 

44.0 

45- 

57.8 

48 . 

59.0 

9.0 

10.5 

18.0 

34-8 


18.2 

8.0 

21 .9 

29.0 

31.0 

46.0 

47  -4 

_ 

61 .0 
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Gtns .  C2C13(C6H5C1)2  per  100  gms .  Saturated  Solution  in: 


tu 

"'Ethyl  Ether 

95%  Ethanol 

Petroleum  Ether 

- ; — ^ 

Pyridine 

0 

15.0 

0.8 

1 .7 

21 .0 

7.2 

18.9 

1 .0 

2  .4 

36.0 

24 .0 

27.5 

2  .2 

4.8 

51.0 

45. 

“ 

- 

— 

48. 

3  -9 

62.0 

Mention 

is  made  that  commercial  DDT 

contains  the  0, 

P' 

Isomer  and  other 

contaminants  which  would 

give  rise  to 

solubility  results 

differing  from 

those  obtained  with  the 

pure  compound. 

For  the 

determination 

of  impurities 

in  DDT,  Thorp, 

1946,  describes  a 

solubility 

procedure  for 

this  purpose, 

based  upon  dissolving  successive 

amounts  of 

the  sample  in 

petroleum  ether,  ethyl  alcohol, 

chloro  benzene , 

carbon  tetrachloride  and  benzene.  From  the  diagrams  plotted  from  such 
results,  estimates  of  the  impurities  can  be  made. 

SOLUBILITY  OF  DICHLORO  DIPHENYL  TRICHLORO  ETHANE 
(FURE  DDT)  IN  SEVERAL  SOLVENTS 

(Fleck  and  Haller,  1946) 


Gms 

.  CXUCJLCIL 

Gms 

Solvent 

per  100 gms.  Solvent 

Solvent  pgr 

Amsco  Solvent  G  (1 ) 

40 

Solvent  F  D  544B  (1 ) 

Aro-Sol  (151-BM1) 

49 

Solvent  FD  544C  (1) 

Benzene 

85 

Solvesso  NO  1  (2) 

Deobase  (2) 

6 

Solvesso  No  2  (2 ) 

Di isopropyl  Benzene 

22 

Solvesso  No  3  (2) 

Heavy  Aromatic  Naphtha 

(1 )  48 

Toluene 

Culicide  Oil  (1 ) 

48 

Ultrasene  (2) 

Methyl  Ethyl  Ketone 

100 

Velsicol  AR-50  (1 ) 

Monomethyl  Naphthalene 

63 

Velsicol  AR-60  (1 ) 

Solvent  FD  544A  (1) 

40 

Xylene 

(CgHJCl 
)gms.  Solve 


2 
vent 


45 

39 

52 
50 

40 

8o 

6 

53 
49 
64 


(1)  An  Alkylated  Naphthalene  fraction 

(2)  A  Petroleum  fraction 


SOLUBILITY  OF  TECHNICAL  AND  PURE  DDT,  EACH  SEPARATELY,  IN  KEROSENES 

(Fleck  and  Haller,  1946) 

<5ms .  DDT  (Technical  and  Pure)  per  100  gms;: 


to  iV,  unospetne B (o’  Kyyy 

^  (An.  Ft.  48^  (An.  Ft.  70.4°)  (An  .  Ft .  63 .0°  )  (An .  Pt .  69.1°  , 

Technical  Pure  technical  Pure'  'Technically  'T^Cliy 


-30  3 

-20  4 

0  7 

+20  12 

30  20 


2 

3 
5 
9 

12 


1 

2 

4 

8 


0.5 

1 

3 

6 

8 


3 

4 
4 
9 

16 


1 

2 

3 

8 

12 


2 

2 

4 

8 

13 


1 

2 

3 
6 
8 


11 


cmHio 
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t° 


Gms .  DDT  (Technical  and  Pure)  per  100  gms.': 


Kerosene  E 
(An.  Pt.  67.3°  ) 

/ - ^ - s 

Technical  Pure 


Kerosene  F 
(An.  Ft.  67.3°) 


Technical  Fure 


Kerosene  G 
(An.  Ft.  63.5°) 


Technical  Pure 


-30  2  1 

-20  3  2 

0  5  3 

+  20  9  7 

30  15  10 


2 

3 

5 

9 

15 


1 

2 

3 

7 

10 


2  1 

3  2 

6  4 

10  8 

17  11 


An.  Ft.  =  Aniline  point 

(1)  Naphthenic  Source  (2)  Paraffine  Source  (3)  Mid  Continent  Source 


D I8ENZYL  C6H5CH2CH2C6H5 


CRITICAL  SOLUTION  TEMFERATURES  OF  MIXTURES  OF 
DIBENZYL  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Triethanol  Amine  215 
Diethanol  Amine  206 
Acetamide  185 
Glycerol  Monochlorohydrin  178 
Hydroquinone  171 
Ethanol  Amine  168 


Adipic  Acid 

<  147 

Diethylene  Glycol 

160 

Monoacetin 

140 

Resorc inol 

125 

Triethylene  Glycol 

11S 

£  DIMETHYL  AMINO  AZOBENZENE  C14HlSN3 

Results  showing  the  solubilization  of  £  Dimethyl  A™1™  ^benzene  in 
aoueous  solutions  of  potassium  and  of  sodium  salts  of  oleic,  lauric, 
mk  c  etc  acids,  in  terms  of  the  milligrams  of  the  compound  solu¬ 
bilized  'vev  mol.  of  micellized  soap,  are  given  by  Kolthoff  and  Johnson, 

1946 . 


BORNYL  FUMARATE  C03HCH :CHC02C10H117 

_  .  .  .  .  +  fr,r  miYtnrps  of  the  various  racemic  and  optically 

act iveZ isomers "of  Bornyl  Fumarate  are  given  by  Abbot,  McKenzie,  and  Ross, 

1937. 

TETRAETHYL  BENZENES  (Sym.  and  Unsym.)  C6H2<C2H5>4 

Freezing-point  data  for  matures  of  Sy.and  Unsy..  Tetraethyl  Benzenes 
arc  given  by  Sniith  and  Gus ,  1940* 
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MYR I STON ITR I LE  CH3(CH2)12CN 

SOLUBILITY  OF  MYRISTONITRILE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Binkerd,  Pool,  and  Ralston,  1944) 


Gms 

.  CH3(CH2)12CN 

per  100  gms 

,  Solvent  in: 

- - S 

t° 

Benzene 

Tetrachloro 
Cyclohexane  Methane 

Trichloro 

Methane 

Ethyl  Ether 

-40 

-20 

0 

- 

- 

5-1 

14  -4 

34-6 

2.6 

11.0 

_ 

- 

52. 

1 07  • 

60. 

+  10 

318 

245 

155- 

260. 

175  • 

20 

00 

00 

00 

OO 

00 

Gins 

.  CH3(CH2)12CN 

per  100  gms 

.  Solvent  in 

Ethyl  Acetate 

Butyl  Acetate 

Acetone 

n  Butanone 

Methanol 

-40 

1 .6 

2.8 

1 .8 

3  -5 

1 .0 

-20 

5-5 

7.0 

4 .2 

10.0 

1 .4 

0 

55- 

42  .8 

63  • 

76. 

5-8 

+  10 

225 . 

174. 

239. 

272 . 

41  .4 

20 

00 

00 

00 

00 

OO 

t° 

Gins 

•  ch3ich2)12cn 

per  100  gms 

.  Solvent  in 

• 

"95  Wt .  % 
Ethanol 

Isopropanol  i 

n  Butanol 

Nitro  Ethane 

Acetonitrile 

-40 

1 .2 

1  -5 

1  -7 

1 .0 

0.1 

-2  0 

2 .2 

2.3 

3-0 

3-1 

1 .1 

0 

8.7 

9-7 

13.2 

32.7 

9.6 

+  10 

59. 

67. 

83. 

207  • 

258. 

20 

00 

00 

OO 

ot- 

00 

THE  EUTECTIC  TEMPERATURES  AND  COMPOSITIONS  OF  MIXTURES  OF 
MYRISTONITRILE  AND  OTHER  COMPOUNDS 

(Hoerr,  Binkerd,  Pool,  and  Ralston,  1944) 

Mixture  t°  Wt .  %  CH3(CH2)10CN 


Myristonitrile  + 

Benzene 

-7.6 

39.0 

Myristonitrile  + 

Cyclohexane 

-5  .2 

12 .1 

Myristonitrile  + 

Trichloro  Methane 

-23.8 

2 . 1 

Myristonitrile  + 

Glacial  Acetic  Acid 

+  8.8 

50.4 

C  I  i+h28°2  762 

MYRISTIC  ACID  (Tetr adecano i c  Acid)  CH, (CH_ L oC00H 

j  J.  2 

SOLUBILITY  OF  MYRISTIC  ACID  IN  WATER 

(Ralston  and  Hoerr,  1942;  Bggenberger, 
Broome,  Ralston,  and  Harwood,  1949) 


t° 

Gms.  CH3(CH2! 

!12COOH  per 

Gms.  CH3  ICH2 ) 

12COOH  per 

1 00  cc  Sat .  Sol . 

.  100  gms.  H20"' 

t° 

y“W" 

100  cc  Sat .  Sol . 

1 00  gms  .  H2(T 

0 

- 

0.0013 

45 

- 

0.0029 

20 

- 

0.0020 

50 

0.00042 

30 

- 

0 . 0024 

60 

0.00056 

0.0034 

The  authors  give  no  explanation  of  the  divergence  of  the  above  results. 


SOLUBILITY  OF  MYRISTIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 


'  95* 
Ethanol 


Gms .  CH3 (CH2 )12C00H  per  100  gms.  Solvent  in: 


99.4%  Glacial 

Ethanol  Acetone  2-Butanone  Benzene  Acetic  Acid 


0 

10 

20 

30 

40 

50 

60 


0 

10 

20 

30 

40 

50 

60 


0 

10 

20 

30 

40 

50 

60 


3  -86 
7.64 
18.9 
68.7 
238.0 
1485  • 

00 


7.07 

9.77 

23.9 
84.7 
263  . 
1560. 
oc 


2 .75 
6.50 
15-9 
42  .5 
149. 


4  .28 
8 .46 

18.5 

54-3 

189. 


00  (56.5  11230. 

OC 


6.95 
29  .2 
87  .4 
239- 
1290. 

00 


10.2 
51 .1 
289. 
1410 . 

OC 


SOLUBILITY  OF  MYRISTIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 

( 

Gms.  CH3(CH2)12COOH  per  100  gms.  Solvent  in: 


Tetrachloro 
Cyclohexane  Methane 


5-3 
21 .5 
72 . 
217  • 
1310 

oc 


3-2 
6.8 
17-6 
55- 
106 . 
870. 
oc 


Trichloro 

Ethyl 

Butyl 

Methane 

Acetate 

Acetate 

8.1 

3  -4 

4.8 

i5-i 

6.6 

9.9 

32.5 

15-3 

21 .6 

78. 

44-7 

61 . 

205 

1000. 

00 


164  • 

1350. 


137Q 

00 


Gms.  CH3(CH2)12COOH  per  100  gms.  Solvent  in: 


^Methanol  Isopropanol  n  Bufanol  Nitro  Ethane  Acetonitrile 


2.8 

5.8 
17-3 
75  .0 

350. 
2670 . 
oc 


7-2 

13  -6 
31  *6 

82. 

230. 

1210. 

on 


7-3 
13-1 
28.7 
71  • 
194  • 
980. 


0.3 
0.5 
1  .2 

3-3 

10.7 

1180.0 

00 


0.7 

0.9 

1.8 

4.1 

13.0 

1210. 

00 
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THE  EUTECTICS  OF  MIXTURES  OF  MYRISTIC  ACID  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr,  194*;  Hoerr  and  Ralston,  1944) 


Mixture 

Myristic  Acid  +  Cyclohexane 

Myristic  Acid  +  Benzene 

Myristic  Acid  +  Glacial  Acetic  Acid 


5.6 

5-2 

15  *18 


Wt.  %  CH3(CH2)12C00H 

2  .4 
2 .88 
5-3 


SOLUBILITY  OF  MYRISTIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr,  Sedgwick,  and  Ralston,  1946) 

Gins.  CH^(CH2)12C00H  per  100  gms.  Solvent  in: 


t° 

y 

Toluene 

0  Xylene 

Chlorobenzene 

Furfural 

-10 

0.6 

0.3 

0.4 

- 

0 

3  .2 

2  .4 

2 .0 

“ 

+  10 

10.2 

8.4 

7  .2 

“ 

20 

30.4 

26 .1 

23 .6 

30 

82  .1 

75  -4 

72  .4 

1  -5 

40 

230. 

221 . 

220. 

13-6 

50 

1350. 

1320. 

1280. 

792 .0 

t° 

Gms . 

CH,  ICH„ )._COOH  per  100  gms.  Solvent  in: 

3  2  12  .. 

X - 

Jiitro  Benzene  1,  4  Dioxane 

1 , 2  Dichloro  Ethane 

Nitro  Methane 

0 

10 

1  -3 

_ 

0.8 

- 

20 

3.0 

32  .6 

5-0 

0.7 

30 

7.1 

88. 

35-5 

1  *3 

40 

34-2 

228 . 

1 64  • 

2.3 

50 

560. 

1100 

1150. 

4-7 

60 

0° 

oc 

00 

7.1 

70 

- 

- 

- 

11  .1 

80 

- 

- 

19.2 

Freez i 

ng-point  data 

for  mixtures  of 

Myristic  Acid  and  Falmitin  are 

given  by 

Efremov,  Vinogradova,  and  Tichomirova,  1937. 

MYRISTAMIDE  (Tetradecanami de )  CH.,  (CH_ 

3  2 

)i2CONH2 

SOLUBILITY  OF  MYRISTAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943) 

t° 

Gms . 

/ - - - 

CR3(CR2,12C0NH2 

per  100  gms.  Solvent 

in : 

Benzene 


hexane 


Methane 


Ethyl 

Acetate  2-Butanone  Acetone 


10 

30 

So 

60 

70 

80 


0-3 
0.4 
1  -5 

5  .2 

27.4 

95-0 


0.2 

0-3 

0.4 

1.7 


<  0.1 
0.2 
1  .4 
10.1 


0-3 
1 .0 
3  .3 
7.8 
22  .1 


0.6 
1  .2 

4-7 

11.1 

32.8 


0.4 
1 .0 
3  -7 

6.4(56.5° 


61  .(81 .4°  )  27.6(76.0°)  5S.0(77.:f)  100.0 1 79. 6°  ) 


C I  4h29° 
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Gms .  CH3(CR2)12CONH2  per  100  gms .  Solvent  in: 


Butyl 

Acetate 

Methanol 

9S  Wt . % 
Ethanol 

Iso¬ 

propanol 

n  Butanol 

Nitro 

Ethane 

Aceto-^ 

nitrile 

10 

0.3 

1 .0 

1 .2 

1 .2 

0.8 

0.3 

0.2 

30 

1 .2 

2  .7 

3  -8 

3  .2 

3-8 

0.5 

0.6 

50 

5-0 

14.3 

15.1 

15.5 

13-7 

2.0 

1  .1 

60 

- 

36.8 

33  -5 

34-2 

- 

- 

2.9 

70 

22 .4 

56 .  (64.^  )  81 .0 

76.0 

58.0 

7-5 

7.8 

90 

165.0 

- 

180.(78.^)208.(82.3' 

3)  276 . 0 

142.0 

43  *3  (&2.0° 

1  00 

700.0 

- 

- 

1150.0 

1500. 

- 

TETRADECANE  CH3  (CH2 

The  critical  solution  temperature  of  mixtures  of  Tetradecane  and  Ani¬ 
line  is  89.5°.  (Ludeman,  1940,  quoted  from  Shepard,  Henne,  and  Midgley, 

1931 >  • 


TETRADECANOL  CH3 (CH2 )12CH20H 


SOLUBILITY  OF  TETRADECANOL  IN  SEVERAL  SOLVENTS 

Hoerr,  Harwood,  and  Ralston,  1944) 


Gms.  CH3 (CH2 )12CH20H  per  100  gms.  Solvent  in: 


Benzene 


Cyclohexane  Nitro  Ethane  Acetonitrile 


10 

20 

30 

40 

50 


14  .2 
74. 
355 
oo 


13  -4 
72. 
350 
00 


0.1 
l  -9 
14-5 
00 


<  0.1 
1 .3 
7.7 
22 .1 
00 


Gms . 

t° 

ch3 ich2 

>12CH20HJper 

Tetrachloro 

Ethyl 

Butyl 

Methane 

Acetate 

Acetate 

-20  0.2 

0.1 

1 .1 

0  2.0 

3  *4 

6 .2 

+10  10.5 

10.2 

17.0 

20  54  • 

41  -5 

58. 

30 

40 


-40 

-20 

0 

20 

30 

40 


210  . 

00 


272 .0 

00 


Acetone 

0.1 
2 .4 
8.7 

38.6 

340.0 

00 


2-Butanone 

0.6 

4-7 

16.5 

60.0 

340.0 

00 


Gms.  CFL(CH„),oCH.0H  per  100  gms.  Solvent  in: 


Trichloro 

Methane 


0.6 
8 .2 
85.0 
305  • 

00 


Ethyl 

Ether 

0.1 
1  .2 
9-3 
100- 
380. 
1180. 


Methanol 


0.2 

4.6 

158. 

870. 

00 


95  Wt.  % 
Ethanol 


0.4 
6  .4 
105. 

630. 

00 


Iso¬ 

propanol 


1 .2 
12 .8 
123  . 
545- 

00 


n  Butanol 


0.2 

2.3 

14.0 

105. 

36s- 

00 
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THE  EUTECTICS  OF  MIXTURES  OF  TETRADECANOL  AND  OTHER  COMPOUNDS 

Hoerr,  Harwood,  and  Ralston,  1944) 


Mixture 

Tetradecanol  +  Benzene 
Tetradecanol  +  Cyclohexane 
Tetradecanol  +  Tetrachloro  Methane 


t°  Wt.  %  CH3(CH2)12CH20H 

5,2  6‘5 

4.8  5-6 

-23.0  o*1 


TETRA  DECYLAMINE  CH3(CH2)12CH2NH2 

SOLUBILITY  OF  TETRA  DECYLAMINE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  Pool,  and  Harwood,  1944) 

Gins.  CH3(CH2)I2CH2NH2  per  100  gms.  Solvent  in: 


t° 


Cyc lo- 

Ethyl 

Butyl 

2- 

Aceto- 

Benzene 

hexane 

Acetate 

Acetate 

Acetone 

Butanone 

nitrile 

-20 

_ 

- 

1.7 

1 .4 

- 

0.2 

- 

0 

- 

- 

7.8 

9.7 

0.1 

2 .8 

“ 

+  10 

26 .4 

19-9 

- 

“ 

~ 

20 

83. 

68. 

S7.o 

62 .0 

15-5 

48.0 

1 .8 

30 

302  • 

268 . 

233- 

233. 

228.0 

285.0 

14.9 

40 

00 

00 

00 

00 

00 

00 

00 

Gms.  CH,(CH0)10CH, 

NR2  per  100 

gms.  Solvent  in: 

yX 

t 

Tetra- 

Trichloro 

Ethyl 

95  Wt.  % 

Iso- 

Aceto- 

Methane 

Methane 

Ether 

Methanol 

Ethanol 

propanol 

nitri le 

"40 

- 

4-5 

- 

0.2 

- 

0.6 

0.2 

-2  0 

2.3 

11 .2 

0.2 

2 . 8 

1 .5 

3-7 

2  .4 

0 

7-7 

29.5 

5.8 

62 . 

30.2 

25.1 

16.5 

+  20 

56. 

110. 

7i . 

292 . 

218. 

154. 

130. 

30 

235. 

308. 

273  • 

770. 

660. 

458. 

405. 

40 

CO 

00 

705. 

00 

00 

00 

00 

THE  EUTECTICS  OF  MIXTURES  OF  TETRADECY LAM I NE  AND  OTHER  COMPOUNDS 

(Ralston,  Hoerr,  Pool,  and  Harwood,  1944  ) 

Mixture  t°  Wt .  %  CH3 (CH2 >12CH2NH2 

Tetradecylamine  +  Benzene  3.0  10,8 

Tetradecylamine  +  Cyclohexane  0.8  5. '5 

Tetradecylamine  +  Tetrachloro  Methane  -23.4  1.9 


TETRADECYLAMINE  HYDROCHLORIDE  CH  (CH  )  _CH_NH„  ‘HCl 

j  2  12  2  2 

Results  for  the  solubility  of  Tetradecylamine  Hydrochloride  in  95  Wt .  % 
Ethanoi  at  temperatures  between  io°  and  70°  are  given  in  the  form  of  a 
diagram  by  Harwood,  Ralston,  and  Selby,  1941. 


cI4h3I  766 

TETRAOECYLAM I NE  ACETATE  CRj  (CH2 >12CH2NH2 -CHgCOOH 

Results  for  the  solubility  of  Tetradecylamine  Acetate  in  95  Wt .  % 
Ethanol  and  in  Benzene  at  temperatures  between  io°  and  6o°  are  given  in 
the  form  of  diagrams  by  Harwood,  Ralston,  and  Selby,  1941. 

NEUTRAL  RED  BASE  C15Hl6N4 

The  distribution  coefficient  of  Neutral  Red  Base  between  Ethyl  Ether 
and  Water  (c°onq  for  a  concentration  of  about  1  millimol  per  li¬ 

ter  of  the  ether  layer  is  5.0  at  210.  (Collander,  1949). 


sec.  AMYL  NAPHTHALENE  C^H^CjHjj 


CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
sec.  AMYL  NAPHTHALENE  AND  SEVERAL  SOLVENTS 

(Francis,  1944) 


C.S.T.  of 

Solvent 

C.S.T. 

Solvent 

the  Mixture 

the  Mixt 

Triethanolamine 

251 

Methyl  Sulfate 

5 

Diethanolamine 

239 

Nitro  Methane 

27 

Hydroquinone 

229 

Methanol 

49 

Adipic  Acid 

237 

Furfural  Alcohol 

0 

Diethylene  Glycol 

199 

Chloro  Acetic  Acid 

<  33 

Triethylene  Glycol 

160 

Phenyl  Hydrazine 

<  0 

p  Nitro  Aniline 

135 

Acetonitr i le 

4 

Ethylene  Diformate 

110 

Ethylene  Chlorohydrin 

<  -78 

Salicyl  Alcohol 

80 

Acetic  Anhydride 

"39 

Maleic  Anhydride 
p  Aminoethyl  Acetanilide 

90 
<  50 

Ethylene  Diacetate 

-60 

SPARTEINE  C15H26N2 

The  distribution  coefficient  of  Sparteine  between  Ethyl  Ether  and  Water 
for  a  concentration  of  104  "illimols  per  liter  of  the  ether  layer  divided  by 
by  1.6  millimols  per  liter  of  the  water  layer  is  65  at  20  .  (Collander, 

1949)  . 


PENTADECYLIC  ACID  CH3 (CH2 ) 13C00H 

SOLUBILITY  OF  PENTADECYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 


t° 


Water 


Gms .  CH3 (CH 


95  Wt.  % 
Et  hanol 


).  COOH  per  100  gms .  Solvent  in: 

^  Glacial 

2-Butanone  Acetone  Benzene  Acetic  Acid 


0 

10 

20 

30 

40 

45 

.50 

60 


0.00076 

0.0012 

0.0014 

0.0017 

0.0020 


3  -82 
7.18 
19-50 
78.5 
295-0 

2460. 

00 


4  .28 
8.70 
20  .2 
70.4 
257  • 

2530. 

00 


2  .20 
5  .27 
13  -8 

49-3 

183.0 

OG 


8.84 
36.2 
103  - 
295  • 

2280 . 

CO 


8.76 
62 . 
350. 

2600. 

00 


cI5H30°2 
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SOLUBILITY  OF  FENTADECYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 


Gms .  CH3(CH2)13C00H  per  100  gms.  Solvent  in: 


Cyclohexane 

Tetrachloro 

Methane 

Trichloro 

Methane 

Ethyl 

Acetate 

Butyl 

Acetate 

6.8 

27-1 

88. 

277 . 

2460 . 

00 

3-8 

8.4 

22  .2 

69  • 

208. 

1560. 

00 

9-5 

17.7 

38.1 

91 . 

246 . 

1750. 

00 

2.8 

6 .2 

IS- 4 

Si  • 

208 . 

2370. 

00 

4-5 

9-7 

22  .3 
66.0 
253  • 

2460 . 

00 

Gins  •  CH3(CH2)13C00H  per  aoo  gms.  Solvent  in: 


t° 

Methanol 

Is opr opanol 

n  Butanol 

Nitro  Ethane 

0 

2  .2 

6 .2 

7-1 

0.1 

10 

5.0 

13-3 

12 .5 

0 .2 

20 

16  .4 

34-4 

28 .4 

0.7 

30 

75-0 

95- 

74-0 

2  .4 

40 

400. 

272 . 

220  . 

10.2 

50 

4400 . 

2070. 

l680. 

2460 . 

60 

00 

00 

00 

00 

Acetonitrile 


0.4 
o.S 
1 .1 
2.9 
10.  S 
2460 . 
00 


THE  EUTECTICS  OF  MIXTURES  OF  FENTADECYLIC  ACID  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr,  1942;  Hoerr  and  Ralston,  1944) 


Mixture 

Fentadecylic  Acid  + 
Pentadecylic  Acid  + 
Fentadecylic  Acid  + 


t° 

Cyclohexane  5.4 

Benzene  5.15 

Glacial  Acetic  Acid  15.4 


Wt.  %  ch3(ch2i13cooh 
2.9 

3  .65 
4-3 


PENTADECANE  CH _ ICH_ ) , 0CH_ 

The  critical  solution  temperature  of  mixtures  of  Fentadecane  and  Ani¬ 
line  is  92.00.  ILudeman,  1940,  quoted  from  Shepard,  Henne ,  and  Midgley, 
1931 )• 


PENTADECYLAM I NE  HYDROCHLORIDE  CH  (CH_ ) , _CH0NH  'HC1 

Results  for  the  solubility  of  Pentadecylamine  Hydrochloride  in  95  Wt .  % 
Ethanol,  at  temperatures  between  io°  and  70°  are  given  in  the  form  of  a 
diagram  by  Harwood,  Ralston,  and  Selby,  1941. 


PENTADECYLAMINE  ACETATE  CH3  (CH2  >13CH2NH2  -C^COOH 

Results  for  the  solubility  of  Pentadecylamine  Acetate  in  95  Wt.  % 

Et  anoi  and  in  Benzene,  at  temperatures  between  io°  and  6o°  are  given  in 
the  form  of  diagrams  by  Harwood,  Ralston,  and  Selby,  1941. 
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DODECYL  TRIMETHYL  AMMONIUM  CHLORIDE  CH3 (CH2 )11N(CH3 I  Cl 


SOLUBILITY  OF  DODECYL  TRIMETHYL  AMMONIUM  CHLORIDE  IN  SEVERAL  SOLVENTS 

(Beck,  Harwood,  and  Ralston,  1947) 


Gms .  CH3 (CH2 

)11N(CH3  i3ci 

per  100  gms  . 

Solvent  in: 

t° 

Carbon 

Tetrachloride 

Acetone 

Methanol 

Acetonitrile 

-40 

- 

- 

16 .0 

- 

-30 

- 

31  -o 

-2  0 

- 

- 

35-2 

“ 

-10 

- 

- 

83.1 

0 

- 

- 

113*8 

4.8 

+  10 

- 

- 

145*8 

10.9 

20 

- 

- 

180.0 

18.2 

30 

1  .21 

2.88 

226 .6 

32.8 

40 

34-2 

9-76 

- 

81 .2 

45 

102  . 

41 -75 (50° ) 

SO 

PYRENE 

gel 

*^1 6^1 0 

91-9  (55°) 
110.6  (56.5 

°) 

The  solubility  of  Pyrene  in  Water,  determined  f luorimetrically ,  is 
0  000001  mol.  per  liter  at  20° .  Results  are  also  given  for  the  influence 
of  Caffeine,  Tetramethyl  Uric  Acid,  and  Theophylline  on  the  solubility  of 

pyrene  in  Water. 


The  solubility  of  3,  4-Benzpyrene  in  Water  is  0.000000024  mol.  per  li 
ter  at  20° .  (Weil-Malherb ,  1946). 


BENZOYL  HYDROTROPIC  ACID  Cl6H1403 

Freezing-point  data  for  mixtures 
Benzoyl  Hydrotropic  Acid  are  given 


of  the  dextro  and  levo  forms  of 
by  Bickel  and  Peas  lee,  Jr.,  1948- 


2,  3-DIPHENYL  BUTANE  CH3 (CH2 )2CH IC6H5)2 


Freezing-point  data  for  mixtures  of 
Diphenyl  Butane  are  given  by  Richmond 

1947  )  • 


the  dextro  and  levo  forms  of  2, 
Underhill,  Brook,  and  Wright, 


3" 


?6q 


C|6h20 


Dl  ISOPROPYL  NAPHTHALENE  C1QH6[ ICH3 ) 2CH] 2 


CRITICAL  solution  temperatures  of  mixtures  of 

DllsJraom  NAPHTHALENE  AND  SEVERAL  SOLVENTS 


I  a  n  />  1  ■ 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Triethanol  Amine  265 
Diethanol  Amine  258 
Hydroquinone  233 
Adipic  Acid  253 
Diethylene  Glycol  214 
p  Phenylene  Diamine  181 
Triethylene  Glycol  177 
Benzidine  x44 
p  Nitro  Aniline  <  132 
p  Amino  Acetophenone  98 
Ethylene  Diformate  118 
Salicyl  Alcohol  96 
Maleic  Anhydride  91 
Aceto  Acetanilide  68 


2  Amino  Ethyl  Acetanilide 


Methyl  Sulfate  *9 

Phenyl  Ethanol  Amine  21 

Nitro  Methane  35 

Methanol  58 

Furfuryl  Alcohol  18 

Chloro  Acetic  Acid  <  38 

phenyl  Hydrazine 
Acetonitrile  12 

Ethylene  Chlorohydrin  -28 

Acetic  Anhydride  -13 

Ethylene  Diacetate  -26 

Sulfur  Dioxide  <-78 


PENTA  ACETYL  GLUCOSE  Ci6H220i;l 


The  distribution  coefficient  of  Penta  Acetyl  Glucose  between  Ethyl 
Ether  and  Water,  for  a  concentration  of  55.2  millimols  per  liter  of  the 
ether  layer  divided  by  3.36  millimols  per  liter  of  the  water  layer  is  16 
at  200.  (Collander,  1949). 


CAPRAN I L I OE  CH3 (CH2 )gCONHiC6Hs ) 

SOLUBILITY  OF  CAPRANILIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1948) 


Gms .  CH3(CH2)8C0NH(C6H5)  per  100  gms .  Solvent  in: 


Cyclo- 

Tetra  Chloro 

Ethyl 

Acetone 

2- 

Benzene 

hexane 

Methane 

Acetate 

Butanone 

10 

10.1(13.7) 

3.3(3.6) 

34-2 

17.1 

39-1 

25.5 

30 

67.0(110. ) 

29.9(78. ) 

52.0(110) 

53-0(72. ) 

93-0 

81 .0 

50 

283. 

273. 

275- 

248. 

490. 

280. 

6o 

720. 

680. 

880. 

750. 

870.(56.5°) 

800. 

70 

00 

CO 

CO 

00 

00 

Gms . 

CH3 (CH2  )g 

CONHICgHg)  per  100  gms. 

.  Solvent  in 

: 

Butyl 

95  Wt .  % 

Iso- 

n 

Nitro 

Aceto- 

Acetate 

Methanol 

Ethanol 

propanol 

Butanol 

Ethane 

nitri le 

10 

18.3 

18.3 

33-6 

19.0 

25-3 

14.0 

9-3 

30 

42.6(62.0) 

70.1 

81 .0 

46.4(67) 

55.0(100) 

21 .8 

18.0 

50 

198. 

400. 

365.0 

220. 

221 . 

133-0 

297.0 

60 

~ 

1050 

1125.0 

665.0 

- 

- 

825.0 

70 

00 

2250(64.7° 

)  oO 

OO 

00 

90 

00 

The  results  in  parentheses  at  10°  and  3o°  are  for  an  unstable  modifica 
tion  of  the  compound  which  has  a  greater  solubility  than  the  stable  form 
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D I  AMYL  BENZENE  C6H^CCH3 (CH2  )^]2 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
DIAMYL  BENZENE:  AND  OTHER  SOLVENTS 

(Francis,  1944) 


Solvent  the 

Mixture 

0  -  Lf.O.1.  01 

Solvent  the  Mixture 

Hydroquinone  > 

256 

m  Nitro  Acetophenone 

93 

Diethylene  Glycol 

262 

Benzyl  p  Hydroxy  Benzoate 

99 

Triethylene  Glycol 

234 

Methanol 

76 

g  Nitro  Benzoic  Acid 

250 

Furfuryl  Alcohol 

82 

p  Amino  Acetophenone 

196 

Chloro  Acetic  Acid 

56 

Ethylene  Diformate 

172 

phenyl  Hydrazine 

81 

Maleic  Anhydride 

191 

Acetonitrile 

67 

g  Amino  Benzophenone 

177 

Ethylene  Chloro  Hydrin 

70 

Aceto  Acetanilide 

162 

Furfural 

47 

2,  4 -Dinitro  phenol 

151 

Phenyl  Phthalate 

49 

0  Amino  Ethyl  Acetanilide 

154 

Acetic  Anhydride 

44 

Catechol 

144 

Ethylene  Diacetate 

31 

Antipyrine 

128 

Ethyl  phenyl  Ethanol  Amine  <; 

27 

Methyl  Sulfate 

114 

Tetrahydro  Furfuryl  Alcohol 

12 

Phenyl  Ethanol  Amine 

113 

Aniline 

12 

m  Dinitro  Benzene 

U9 

Acetonyl  Acetone 

21 

2,  4  Dinitro  Chloro  Benzeneioi 

Triphenyl  phosphite 

31 

Nitro  Methane 

85 

Sulfur  Dioxide 

-8 

PANTOCAIN  Cl6H26C2N2 

The  distribution  coefficient  of  Pantocain  between  Ethyl  Ether  and  Water, 
(Conc^jE^h^r )  js  1I0g  at  about  20°.  (Collander,  1949,  quoted  from  Eisen- 

brandt  an§  picher,  1938). 

PALM  I  TON  I  TRUE  CH3(CH2>14CN 


THE  SOLUBILITY  OF  FALMITONITRILE  IN  SEVERAL  SOLVENTS 


(Hoerr,  Biakerd,  Pool,  and 

Ralston,  1944) 

Gms.  CH3(CH 

2>i4CN  per 

ioo  gms.  Solvent  i it : 

t° 

Benzene 

Cyclo¬ 

hexane 

Tetrachloro 

Methane 

Trichloro 

Methane 

Ethyl 

Ether 

Glacial 
Acetic  Acid 

-40 

-2  0 

0 

+  10 

20 

30 

101 

250 

2750 

43  -2 

198  • 

2700. 

1  -5 

15-7 

41  • 

120. 

1725  • 

6.3 

17-7 

52.0 

95- 

213- 

2300. 

0.4 

3-6 

21 .0 

52. 

139- 

1700. 

48.0 

1075- 

771 


C I6H3 I 


Gms.  CH3(CH2)14CN  per  100  gms.  Solvent  irt: 


•"Ethyl 

Acetate 


Butyl 

Acetate 


-40 

0.5 

1 .1 

-20 

2.0 

3-0 

0 

10.7 

12.6 

+  10 

38.7 

34-2 

20 

163.O 

125  • 

30 

24 00 .0 

1850. 

Gms 

.  CH3(CH2 

I 

"95  Wt.  % 

Iso- 

Ethanol 

propanol 

-40 

0.6 

0.6 

-20 

0.7 

1 .0 

0 

1  -7 

2  .2 

+  10 

5-0 

7  .2 

20 

33-0 

40.8 

30 

1000.0 

1000.0 

Acetone 

0.3 
1 .0 
9-5 
47.8 

187  • 

2450. 


n  Butanone  Methanol 


1 .2 
3  -i 
16.4 
60. 

205  • 

2750. 

Solvent  in: 


0.1 
0.2 
0.8 
2  .6 
16.8 
770.0 


n  Butanol 

0.7 
1  .2 
3  *6 
12 .0 
58. 
H75- 


Nitro 

Ethane 

0.1 
1 .0 
6.6 
20.2 
127  • 
2850. 


Acetonitrile 


0.1 
1  -3 
4.6 
94  • 
4250. 


THE  EUTECTIC  TEMPERATURES  AND  COMPOSITIONS  OF  MIXTURES  OF 
PALMITONITRILE  AND  OTHER  COMPOUNDS 

(Hoerr,  Binkherd,  Pool,  and  Ralston,  1944) 


Mixture 


Wt.  %  CH3(CH2)11+CN 


Palmitonitrile  + 

Benzene 

-2.6 

28 .4 

Palmitonitrile  + 

Cyclohexane 

2 .0 

5-6 

Palmitonitrile  + 

Trichloro  Methane 

-23.0 

0.7 

Palmitonitrile  + 

Glacial  Acetic  Acid 

15.2 

18.4 

The  freezing-points  of  mixtures  of  palmitonitrile  and  Stereonitrile 
are  given  by  Hoffman,  Hoerr,  and  Ralston,  1945. 


PALMITIC  ACID  CH3 ( Cfl2 ) 1 4COOH 

SOLUBILITY  OF  PALMITIC  ACID  IN  WATER  AND  IN  ALCOHOL 

(Ralston  and  Roerr,  1942) 


t° 

Gms . 

ch3 (CH2 ) 14COOH  per 

100  gms.  Solvent 

in: 

Water 

91 .1  Wt .  % 
Ethanol 

95  Wt .  % 
Ethanol 

99.4  Wt . 
Ethanol 

0 

10 

20 

30 

40 

50 

60 

0.00046 

0.00072 

0.00083 

0.0010(45 

0.0012 

0.76 

1 .94 

4-6o 

15.3 

.°) 

0.85 

2.10 

4-93 

16.7 

73  -4 

286.0 

2280. 

1 .89 

3  .20 

7 .21 

23.9 

94  .2 

320. 

2600. 

cI6h32°2  772 

SOLUBILITY  OF  PALMITIC  ACID  IN  SEVERAL  SOLVENTS 

(Kalston  and  Hoerr,  1942) 


t° 

Gms .  CH3 

(CH2)14COOH  per 

100  gms.  Solvent 

in: 

S' 

Acetone 

2-Butanone 

Benzene 

Glacial 
Acetic  Acid 

0 

0.60 

0.90 

- 

- 

10 

1 .94 

3-09 

1 .04 

20 

5.38 

8.57 

7.30 

2 .14 

30 

15*6 

20.6 

34-8 

8.11 

40 

58.0 

66.1 

105 . 

5i  -7 

50 

880.(56.5°) 

228. 

306. 

313* 

60 

- 

2390. 

2170 . 

2280. 

0 

10 

20 

30 

40 

50 

6o 


SOLUBILITY  OF  PALMITIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 

Gms.  CH  (CH2)14COOH  per  100  gms.  Solvent  in: 


^  Tetra  Chloro  Trichloro 

Cyclohexane  Methane  Methane 


0.9 
6*5 
27 .4 
92 .0 
285 . 
2530. 


0.6 
1  .8 
5-8 
21 .5 
72 . 
212 . 
1590. 


2.9 
6.0 
15.1 
36  .4 
91 .0 
250. 
1820 . 


Ethyl 

Acetate 

0.8 

2.2 

6.1 

17-6 

S3* 

203  • 
2340. 


Butyl 

Acetate 

1  *5 
3*8 

8.9 
23  *4 
69* 

226 . 
2330. 


0 

10 

20 

30 

40 

50 

60 


Methanol 

0.8 
1  *3 
3*7 
13  *4 
77* 
420. 
4650. 


Gms.  CH3lCH2)14COOB  per  100  gms.  Solvent  in: 

Isopropanol  7b«W  Nitro  Ethane  Ace  ton  it  Til? 


2  .4 

4 . 6 

10.9 
32  *3 
94  • 
270. 
2460 . 


1  *9 
4  .2 
10.5 
30.0 
84  • 
243  • 
i960. 


<  0.1 
0.7 
2  .6 
10. 
1650. 


<  0.1 
0.2 
0  .4 
1.0 
2.8 
9.9 
1200. 


THE  EUTECTICS  OF  MIXTURES  OF  PALMITIC  ACID  AND  OTHER  COMPOUNDS 

^  .  u ^ a »- r*  Q12*  Hoerr  and  Ralston, 

(Ralston  and  Hoerr,  nue“ 


Mixture 

Palmitic  Acid  +  Cyclohexane 
Palmitic  Acid  +  Benzene  # 

Palmitic  Acid  +  Glacial  Acetic  Acid 


wt.  %  ch3ich2)14cooh 


6.4 

5*4 

16.17 


0.4 

0.19 

1 .23 


773 


cI6H32°2 


o 

10 

20 

30 

40 

5° 


SOLUBILITY  OF  PALMITIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr,  Sedgwick,  and  Ralston,  1948) 

Gins.  CH3(CH2)14COOH  per  100  gms.  Solvent  ltf: 


Toluene 

0.2 
2  .2 
8.7 
30.0 
8o.6 
244- 


o  Xylene  Chloro  Benzene  Nitro  Benzene 


C  o.i 
i  .9 
7-9 
25  -2 
77-0 
235-0 


< 


0.1 
i  .6 
7.8 
25 .8 
76.4 
230.0 


0.1 
1 .2 
6.4 
55-5 

1215*0(60° ) 


Gms.  CH3(CH2)14COOH  per  100  gms.  Solvent  in: 


tu 

1,  4 

Dioxane 

Furfural  1 

— - - - - - - 1 - " -  \ 

,  2  Dichloro  Ethane  Nitro  Methane 

0 

-  (1.1) 

- 

- 

10 

- 

- 

20 

10. 

9 

-  (1.6,  25' 

a )  0.6 

0.5 

30 

32. 

8 

1 .6 (10.2 ) 

6.0 

0.9 

40 

91  • 

0 

39-7 

1  -4 

50 

248. 

15.9 

187.0 

2  .2 

60 

1730. 

1800.0 

1650.0 

4.1 

The  results  in 

parentheses,  for  the  solubility  in  Furfural, 

in  terms  of 

Wt .  %  of 

Technical  palmitic 

Ac  id, are  given 

by  Trimble , 

1941  • 

THE  SOLUBILITY 

OF  MIXTURES  OF  PALMITIC 

AND  STEARIC 

ACIDS  IN 

BENZENE 

(Ralston  and  Hoerr, 

1946) 

Gms .  per  100  gms . 

Mixture 

Gms .  per 

100  gms 

.  Mixture 

t° 

t° 

^Stearic 

Palmitic 

s' 

Stearic 

palmitic 

Ac  id 

Ac  id 

Be nzene 

Acid 

Acid 

Benzene 

10 

0.24 

0.00 

99.76  40 

33-8 

0.0 

66 .2 

0.58 

0.07 

99.35 

37.1 

4.1 

58.8 

0.66 

0.16 

99.18 

39-8 

10.0 

50.2 

1 .20 

0.80 

98.00 

37.3 

24 .8 

37-9 

20 


30 


1 .22 

1  -35 
1 .72 
0.89 
0.29 
O.00 

2  .40 
3.60 
4.64 
5-94 
6.75 
6.44 
6.70 

3  -83 
l  .25 
0.00 

11.0 

15.0 

19.0 

20.8 

19.7 

13-9 

3-5 

0.0 


1  .22 
2 .02 
4.00 

3 - 55 

2  .6l 
1  .04 
0.00 
O.4O 
l.l6 

3  .96 

6.75 

9.66 
15.65 
15.32 
11 .25 
6 .80 
0,0 
1 .7 

4- 8 

13  -9 

19.7 
32.9 
31 .6 

25.8 


97.56 
96.63 
94.28 

95.56 

97.10 
98.98 
97  .60 
96.00 
94  .20 

90.10 
86  .50 
83.90 
77.6s 
80.85 
87.50 
93  .20 
89.0 
83  -3 
76  .2 

65.3 

60.6 

53-7 

64.9 

74  .2 


50 


60 


70 


32.4 
26.6 
21  .1 

13.5 
6.0 
0.0 

59.2 

59.6 

60.2 

52.6 
44.5 
36.0 

27.7 
18.0 

8 .4 
0.0 
82  .4 
79-5 

76 .3 

72 .4 
6.3 
0.0 

°q. 


32.4 
40.0 
49.2 
54-0 
54  -3 
51  .2 
0.0 
6.6 

15.1 
35-0 
44-5 

S4-0 

64.7 

72 .0 
75-6 
75-3 
0.0 
8.8 

19.1 
27  .6 

93.7 
9S-5 

00 


35-2 
33  -4 

29.7 

32.5 
39-7 
47-8 

40.8 
33  -8 
24.7 
12  .4 
11.0 
10.0 

7.6 

10.0 

16.0 

24.7 

17.6 
11  .7 

4-6 

0.0 

0.0 

4.5 

00 
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CI6H32°2 

SOLUBILITY  OF  MIXTURES  OF  PALMITIC  AND  STEARIC  ACIDS  IN  ACETONE 

(Ralston  and  Hoerr,  1945) 


Gms .  per 

100  gms . 

Mixture 

t° 

Gms .  per 

100  gms . 

Mixture 

\ 

Stearic 

Falmit ic 

Stearic 

Fa  lmitic 

Acid 

Acid 

Acetone 

Acid 

Acid 

Acetone 

0.80 

0.00 

99 .20 

30 

9.2 

13-7 

77.1 

0.90 

0.10 

99*00 

7-9 

18.5 

73  -6 

1 . 04 

0.26 

98.70 

4.8 

19.4 

75  .8 

1  .24 

0.82 

97*94 

0.0 

13.5 

86.5 

1 .19 

1 .19 

97*62 

40 

14.5 

0.0 

85.5 

1  .00 

1 .50 

97*50 

16.2 

1.8 

82 .0 

0.84 

2.06 

97*10 

27  .2 

6.8 

66.0 

0.53 

2.12 

97.35 

27  -8 

18.5 

53-7 

0.00 

1  -91 

98.09 

26.1 

26.1 

47-8 

1 .52 

0.00 

98.48 

21 .9 

33-0 

45-1 

1  .86 

0.21 

97.93 

17.8 

41  -5 

40.7 

2 .90 

0.73 

96.37 

11 .2 

44.8 

44-0 

3  -33 

2 .22 

94  .45 

0.0 

36.7 

63  .7 

3  -25 

3  .25 

93  .50 

50 

43  -6 

0.0 

56.4 

3-02 

4.53 

92.45 

49-4 

5.5 

45.1 

2 .96 

5-74 

91  .30 

55-4 

13-9 

30.7 

1  .64 

6.56 

91  .80 

50.3 

33-5 

16  .2 

0.00 

5-11 

94  -89 

42.7 

42 .7 

14.6 

4  •  7 

0.0 

95  -3 

34-6 

51  -9 

13-5 

5.0 

0.6 

94  -4 

27.4 

63.8 

8 . 8 

8.4 

2.1 

89.5 

17.6 

70.2 

12 .2 

9.1 

6.0 

84-9 

0.0 

69.7 

30.3 

9.6 

9-6 

80.8 

The  published  paper  gives  the  results  only  in  the  form  of  a  diagram. 
The  above  numerical  values  were  kindly  supplied  by  the  authors. 


Results  in  close  agreement  with  the  above  were  obtained  for  the  solu¬ 
bility  of  mixtures  of  palmitic  and  Stearic  Acids  in  Chloroform  and  in 
Ethyl  Acetate . 


The  solubility  of  mixtures  of  Palmitic  Acid  and  Heptadecane  in  2-  Bu- 
tanone,  as  well  as  the  freezing-points  of  mixtures  of  Palmitic  Acid  and 
Heptadecane, are  given  in  the  form  of  diagrams  by  Ralston  and  Hoerr,  1945. 

Freezing-point  data  are  given  by  Weitkamp  1945,  for  Mixtures  at  Pal¬ 
mitic and Is cpalmi tic  Acids,  and  also  for  binary  mixtures  of  the  follow 
in?  fattv  acids  and  their  Amides:  Heptadecanoic  (Margaric),  Hexadecanoic 
(Palmitic  )  ,  Octadecanoic  (Stearic),  Nonadecanoic  -Methyl  Jonadewnoic 
(Isoarachidic),  Methyl  Heptyl  Decanoic  (Isostear ic ) ,  Methyl  Eicosanoic 
(Arachidic)  and  Octadecanoic. 


PALMITO  4-ANISIDINE  2-SODIUM  SULFONATE 
PALMITO  4  PHENET I D I  HE  2-  SODIUM  SULFONATE 


Results  for  the  solubility  of  these 

^ olub i  1  it y" is&ex t reme ly^ rapid  wi^small  increments  of  temperature.  See 
5ote  unde?  Cetyl  Fyridinium  Bromide.  (Adam  and  Parkhurst,  m6>. 


775 


c  1 6  H  3  3 


CETYL  PYRIDINIUH  BROMIDE,  CHLORIDE  and  IODIDE 

SOLUBILITY  OF  CETYL  SALTS,  EACH  SEPARATELY,  IN  WATER 

(Adam  and  Parkhurst,  1946) 


Note.  In  the  case  of  these  salts  the 
at ure  is  small,  but  above  this  temperature  it  inc  n  0nly  in  the 

Toll  of^'diagram8? rom°whichPthe  JujneHcal  values 

which  a  clear  solution  was  obtained  on  slow  warming. 


Cetyl  Fyridinium 
Bromide 

Ore.  CH^CH^^-NSJ  Br 
per  too  gms .  n2U 


25 

>0.1 

27.5 

0.5 

30 

2.0 

32 

5-0 

32 .5 

10.0 

Cetyl  Fyridinium 
Chloride 

Gns.  CH3(CB2I1s'IC,H LC.l 
per  ioo  gms.  n2U 


12 

>  0.1 

15 

0-3 

17 

1  .0 

20 

6.0 

22 

10.0 

Cetyl  Fyridinium 
Iod ide 

Gns.  CH3(CH2)15’NC5H4I 
per  ioo  gms.  h2<J 


43 

>  0.1 

45 

0.6 

46 

1 .0 

47 

6.0 

48 

10.0 

Similar  results  are  also  given  for  Cetyl  Trimethyl  Ammonium  Bromide 
and  Iodide  and  for  Cetyl  Sodium  Sulfate. 


PALM  I  TAM  IDE  CR3 (CH2 ) 14CONH2 

SOLUBILITY  OF  PALMITAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943) 


t° 


Benzene 


Gms.  CH3 (CH2 )14CONH2  per  ioo  gms.  Solvent  in: 

Cyclo-  Tetrachloro  Ethyl 

hexane  Methane  Acetate  Acetone 


2“ 

Butanone 


10 

0.3 

- 

- 

0.2 

0.3  0.4 

30 

0.4 

0.3 

0.1 

0.6 

0.8  1.0 

50 

2.0 

0  .4 

0.3 

2.9 

3 • 9  4-8 

60 

7.6 

0.8 

3  -5 

8.5 

6.9(56.5°  >12.7 

70 

41  -2 

8.8 

19.8 

27.7 

39.1 

80 

145.0 

122  .  (81 .4°  ) 

46.5(76° ) 

65.0(77.2° 

)  -  118.0 

t° 


^Butyl 

Acetate 


Gms.  CH3  (CH2  )11+CONH2  per  ioo  gms.  Solvent  in: 


M.Thann1  95  Wt .  %  Iso-  n  Nitro 

Ethanol  propanol  Butanol  Ethane 


A.cet.o- 

nitrile 


10 

0 .2 

30 

0.8 

50 

4-6 

60 

- 

70 

25.0 

80 

- 

90 

205 . 

ioo  670. 


0.7 

0.4 

0.4 

0.3 

0 .2 

1 .2 

1  -5 

1 .8 

1  -9 

0.3 

10.0 

10.6 

12  .4 

11 .2 

0.9 

32.0 

,  29.4 

29.9 

- 

- 

51 .0  (64.  f  >89.0 

79-0 

67. 

7  -5 

216.  (78.^) 

229.  (82 

•3°)  - 

353  - 

208. 

1050. 

1075  • 

0.2 

0.3 
0.7 
1 .6 
5-9 

34 .8(82.0° ) 
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C 1 6H34 

HEXADECANE  CH3 ICH2 ) 14CH3 

The  critical  solution  temperature  of  mixtures  of  Hexadecane  and  Ani¬ 
line  is  95°.  The  Aniline  point  is  at  88°.  (Ludeman,  1944,  quoted  from 
Shepard,  Henne,  and  Midgley,  1931,  and  Garner,  1928). 


THE  SOLUBILITY  OF  HEXADECANE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Crews,  1944) 


t° 


Gms .  CH3 (CH2 ) l4CH3  per  100  gms .  Solvent 


Tetra  Chloro  Trichloro 
Benzene  Cyclohexane  Methane  Methane 


i  n : 


Ethyl  Ether 


-30 

- 

- 

— 

0.4 

1  -4 

-20 

- 

S  *5 

2  .2 

5-4 

-10 

- 

- 

15.1 

8.1 

16.3 

0 

- 

- 

56.0 

32  .4 

64 . 0 

+  10 

360. 

430. 

245  • 

214  • 

302  . 

aS 

1440. 

1440 

790. 

1020. 

1200. 

Gms . 

.  CH3ICH2) 

14CH3  per 

100  gms .  Solvent  in; 

t° 

"  Ethyl 
Acetate 

Butyl 

Acetate 

Acetone 

Iso- 

2  Butanone  propanol 

n  Butanol 

-20 

_ 

0.2 

- 

at 

0.1 

0.3 

-10 

0.1 

1  .6 

<  0.1 

0.3 

0.4 

1 .2 

0 

3  -0 

9-9 

1 .2 

2 .6 

1 .7 

4.1 

+  10 

SO. 

138. 

S  -3 

17.6 

7.5 

16.7 

15 

840 . 

1000. 

13.0 

830.0 

21  .2 

50. 

THE  EUTECTICS  OF  MIXTURES  OF  HEXADECANE  AND  OTHER  COMPOUNDS 

(Ralston,  Hoerr,  and  Crews,  1944) 


Mixture 


t°  wt.  %  ch3ich2>14ch3 


Hexadecane  +  Benzene  -1 *3 
Hexadecane  +  Cyclohexane  -12.5 
Hexadecane  +  Tetra  Chloro  Methane  -26.2 


HEXADECANOL  CH3 (CH2 ) 14CH20H 


t° 


10 

20 

30 

40 

50 


SOLUBILITY  OF  HEXADECANOL  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 


Gms.  CH3(CH,)1£1CH20H  per  100  gms.  Solvent  in: 


Benzene 


Cyc 


2 '14  2' 

lohexane  ^  Nitro  Ethane  Acetonitrile 


2.8 
13  -5 
73-0 
302 . 
•oo 


2  .2 
11.0 
66 .0 
285 . 
00 


at  0.1 
1  .6 
13  <4 
00 


0.1 
1  .1 
5-6 
20.9 
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t° 


-2  0 
0 

+  10 
.  20 
30 
40 


Tetra  Chloro 
Methane 


0.4 
i  -5 
8.6 
47.7 
185.0 


Gms.  CH3(CH2)14CH20H  per  100  gms.  Solvent  nt: 

Acetone 


-20 

0 

+20 

30 

40 


Tr ichloro 
Methane 


1 .6 
24.0 
76.0 
262.0 


Ethyl 

Acetate 


24  .o 
76.0 
262  .0 


Butyl 

Acetate 


2-Butanone 


0.3 

~~ 

1 .6 

2.1 

0.1 

5-3 

1  -3 

4-9 

13  -8 

6.7 

14  -2 

46 . 0 

30.9 

50.0 

225 .0 

290.0 

290.0 

Gms.  CH3(CH2)14CH20H  per  100 


gms.  Solvent  in: 


Ethyl 

Ether 

0.1 

3-o 

26.1 

76.0 


Methanol 


0.3 

10.0 
105  • 


95  Wt .  %  Iso-  Rntanol 

Ethanol  propanol  -  B 


123 .  (34-5°)  Soo. 


- 

<  o-i 

0.5 

1 .8 

3  .1 

4.0 

15-9 

23.7 

24  -8 

89.0 

95-0 

78.0 

430.0 

410.0 

275-0 

The  Eutectic  of  mixtures  of: 

Hexadecanol  +  Benzene  is  at  about  5. 5°  and  1.7  Wt.  %  CH3  (CH2 )  1I+CH20H 
Hexadecanol  +  Cyclohexane  is  at  6.o°  and  1.4  Wt .  %  CH3 (CH2 ) ^4CH20H 


HEXADECYLAM I NE  CH3 (CH2 >14CH2NH2 

SOLUBILITY  OF  HEXADECYLAMINE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1944) 


Gms.  CH3(CH2)14CH2NH2  per  100  gms.  Solvent  in: 


t°  / 

Cyclo- 

Ethyl 

Butyl 

2- 

Aceto- 

Benzene 

hexane 

Acetate 

Acetate 

Acetone 

Butanone 

nitrile 

-20 

- 

- 

0.3 

-0.2 

- 

- 

- 

0 

3  -2 

3  -5 

“ 

- 

+  10 

10.0 

7-4 

- 

- 

20 

30.7 

26.6 

19.7 

29.9 

<  0.1 

8.3 

0.2 

30 

98. 

86. 

63  • 

64 . 

4-7 

48. 

1  -3 

40 

388. 

360. 

295. 

295- 

445  - 

580. 

14 .8 

SO 

oc 

CO 

00 

00 

00 

OO 

00 

t° 

Gms.  CH3(CH2)14CR2 

NH2  per  100 

gms.  Solvent  irt : 

Tetra  Chloro  TrTchloro 

Ethyl 

95  Wt.  % 

Iso- 

n 

Methane 

Methane 

Ether 

Methanol 

Ethanol 

propanol 

Butanol 

-40 

- 

2  .4 

- 

_ 

_ 

_ _ 

-20 

0.5 

6.6 

- 

0.2 

- 

0.4 

<C  0.1 

0 

3  -2 

17.0 

0.2 

6 .1 

3-0 

7  -3 

3-9 

+20 

21  .2 

56. 

18.5 

116 . 

83 .0 

68.0 

55-0 

30 

73  • 

117. 

72 . 

256 . 

239-0 

169 . 

148.0 

40 

335  • 

378. 

*35  -134-5°  )  785  • 

770.0 

580. 

515- 

So 

OO 

CO 

CO 

OG 

00 

OO 
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THE  EUTECTICS  OF  MIXTURES  OF  HEXADECYLAMINE  AND  OTHER  COMPOUNDS 

(Ralston,  Hoerr,  and  Pool,  19441 


Mixture 

t° 

Wt.  %  CH3tCH2 

Hexadecylamine  +  Benzene 

4.6 

6.1 

Hexadecylamine  +  Cyclohexane 

4.0 

2.7 

Hexadecylamine  +  Tetra  Chloro  Methane 

-23 .0 

0.4 

HEXADECYLAMINE  HYDROCHLORIDE  CH3 (CH2 ) 14CH2NH2 -HCl 

Results  for  the  solubility  of  Hexadecylamine  Hydrochloride  in  95  Wt.  % 
Ethanol,  at  temperatures  between  io°  and  750  are  given  in  the  form  of  a 
diagram  by  Harwood,  Ralston,  and  Selby,  191+1. 

HEXADECYLAMINE  ACETATE  CH3  (CH2  ) ^CH^H^CH-jCOOH 

Results  for  the  solubility  of  Hexadecylamine  Acetate  in  95  Wt.  %  Ethanol 
and  in  Benzene,  at  temperatures  between  20°  and  65°  are  given  in  the  form 
of  a  diagram  by  Harwood,  Ralston,  and  Selby,  1941. 

D I  OCTYL  AMINE  a  and  3  f orms , NH[CH2 (CH3 ) ?] 2 

SOLUBILITY  OF  THE-a  AND  £  FORMS  OF  DIOCTYL  AMINE, 

EACH  SEPARATELY,  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 

Gms.  a  and  3  NH[CH2  (CH3  )  ^  2  per  100  gms.  Solvent  in: 

Cyclohexane  Ethyl  Acetate  Butyl  Acetate 


Benzene 


✓ - - - 

a  Form  p  Form 

1 

a  Form 

— s  / 

p  Form 

a  Form 

p  Form 

a  Form 

3  Form 

_ 

18.3 

8.1 

38.0 

15-4 

0 

10 

780  100 

740 

122 

00 

268 . 0 

00 

276 . 0 

00 

20 

00  7io 

OO 

650 

CO 

Gms .  a  and 

3  nh[ch2 

(CH3>7]2 

per  100 

gms.  Solvent  in: 

- \ 

Tetra  Chloro  Methane  Trichloro  Methane 


Ethyl  Ether 


— 

or  Form 

- s 

0  Form 

/TI - 

a  Form 

'  s 

3  Form 

'a.  Form 

q  Form 

-1 0 

13  -2 

8.6 

36.0 

26.0 

17.0 

58.0 

9.6 

30.9 

0 

+  10 

20 

330.0 

00 

94.0 

355-0 

390.0 

00 

139.0 

435  -0 

255.0 

OO 

89.0 

308.0 

779 
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SOLUBILITY  OF  THE  ft  FORM  OF  DIOCTYL  AMINE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 


Gms .  ft  NH[CH2(CH3  )7]2  per  100  gms .  Solvent  in: 


t° 

95  Wt.  % 

Iso- 

n 

Aceto- 

Acetone 

Butanone 

Methanol 

Ethanol 

propanol 

Butanol 

nitrile 

-10 

_ 

- 

58. 

4.6 

26 .8 

45-9 

- 

0 

1 .9 

4-9 

- 

— 

+  10 

- 

66.5 

63 .0 

233  -o 

282 .0 

20 

625.0 

650. 

- 

« 

— 

3  -4 

30 

00 

00 

OO 

00 

00 

00 

5  -4 

40 

- 

- 

— 

7  •  0 

50 

- 

- 

- 

- 

— 

9.1 

60 

- 

- 

- 

- 

- 

- 

11 .5 

70 

- 

- 

— 

— 

14-9 

THE  EUTECTICS  OF  MIXTURES  OF  a'AND/P  FORM  OF 
DIOCTYL  AMINE  AND  OTHER  COMPOUNDS 

(Hoerr,  Harwood,  and  Ralston,  1944) 

Mixture  t°  Wt .  %  NH[CH2(CH3  )7]2 


a  Dioctyl  Amine 

(m.pt.  14.6°)  +  Benzene 

1 .5 

41 .6 

B  Dioctyl  Amine 

(m.pt.  26.7°)  +  Benzene 

0.4 

37-6 

a  Dioctyl  Amine  +  Cyclohexane 

-7  .6 

17.5 

ft  Dioctyl  Amine 

+  Cyclohexane 

-2.8 

12.7 

a  Dioctyl  Amine 

+  Tetra  Chloro  Methane 

-2  .39 

1  .6 

ft  Dioctyl  Amine 

+  Tetra  Chloro  Methane  ■ 

-23  -4 

0.7 

4,  5- DIPHENYL  P I  PER  I  DONE  -  2  a  and  ft  forms  C17H1?N0 

The  freezing-points  (m.pts.)  of  mixtures  of  the  a  and  ft  forms  of  4,  5- 
Diphenyl  piperidone  are  given  by  Koelsch,  1943. 


MORPHINE  C17H19N03-H20 

SOLUBILITY  OF  MORPHINE  IN  WATER 

ISelles,  1941) 


Gms •  c17h  no3 

per  1000  cc  H20 

0.64 
0.82 
1.10 
1 .47 

,coic  dF.tWbUti0n  COefficient  of  Morphine  between  Ethyl  Ether  and  Water 
“cTJric .  fl2U~*  for  a  concentration  of  about  1  millimol  per  liter  in  the 
water  layer  is  0.21  at  180.  (Collander,  1949). 


t° 

171 9  „3 _ 

f  0 

per  1000  cc  H20 

t 

13 

0.26 

60 

20 

0.31 

70 

30 

0-35 

80 

40 

0.40 

90 

So 

0.50 

780 


cI7h2o° 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities,  p.  775,  first  and  second 
tables,  change,  in  four  places,  the  formulae  of  DIETHYL  DIPHENYL  UREA, 
from  N (C2R5 )2N )2C0  to  IC2H5NC6H5  )2C0;  also,  in  first  line  of  figures 

in  first  table,  fifth  column,  change  (0.3  at  85°)  to  (0.03  at  85°). 


COCAINE  (1)  C17H2104N 

The  distribution  coefficient  of  Cocaine  between  Ethyl  Ether  and  Water, 
for  a  concentration  of  125  millimols  per  liter  in  the  ether  layer  divided 
by  0.95  millimols  per  liter  in  the  water  layer  is  138  at  180.  (Collander, 
1949) . 


ATROPINE  C17H2303N 

The  distribution  coefficient  of  Atropine  between  Ethyl  Ether  and  Water 
for  a  concentration  of  21.9  millimols  per  liter  in  the  ether  layer  divi¬ 
ded  by  5.22  millimols  per  liter  in  the  water  layer  is  4.1  at  190. 
(Collander,  1949). 


HEPTADECYLIC  ACID  (Margaric  Acid)  CRj  (CH2 )15C00H 

SOLUBILITY  OF  HEPTADECYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 


Gms .  CH3(CH2)1SC00H  per  100  gms .  Solvent  in: 


Water  gfthanof  Ethanol*  Acetone  gutanone  Benzene  Acetic  Acid 


2“ 


Glacial 


o 

10 

20 

30 

40 

SO 

6o 


0.00028  1.03 

1.68 

O.OOO42  4-17 

0.00055  15*30 

0.00069(4^)84  .2 
344-0 

0.00081  6560.0 


2.O4 
2.98 
6.62 
22  .2 
110. 
388. 
823O. 


0.40 
1  .50 
4  .28 
14 .6 
67 .5 


0.71 

2.88 

7.41 

20.3 

77-7 


1330.0(56.3288.0 

6s6o. 


1 .52 
9.23 
42 .1 
121 .0 
369- 

5450. 


t°  Cyclohexane  Tetr,  Chloro  Trichloro 


Methane 


Methane 


Ethyl 

Acetate 


1 .27 
6.52 
61 .0 
384  - 
6560. 


SOLUBILITY  OF  HEPTADECYLIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 

Gms.  CH3(CH2)15C00H  per  100  gms.  Solvent  in: 


Butyl 

Acetate 


0 

10 

20 

30 

40 

50 

60 


1  -5 
8 .4 

34-o 

108. 

365  • 
7600. 


0.7 
2 .0 
6.8 
25 .1 
83. 
250. 
4650. 


3  -6 
7-5 
17-8 
42  .6 
1 06 . 
297  • 
5000. 


0.4 

1 .6 

5-3 
16.8 
59- 
242  • 
6000. 


1 .2 
3-5 
8.7 
24-0 
75- 
269. 
6350. 


781 


cI7H34°2 


Gms.  CH3(CH2)15C00H  per  100  gms.  Solvent  in: 


Methanol 


Isopropanol  n  Butanol  Nitro  Ethane  Acetonitrile 


0 

0.1 

1  .2 

10 

0.7 

3-0 

20 

2.5 

io.8 

30 

9-9 

37-9 

40 

6  2  . 

108. 

50 

500. 

345- 

6o 

12,000. 

6550. 

1 .6 
3  -6 
9-5 
27-4 
85- 
274. 
4900 . 


0.2 

1.9 

9.6 

4250- 


<  0.1 
0.2 
0.6 

1 .9 
8.3 
3600. 


EUTECTICS  OF  MIXTURES  OF  HE FTADECYLIC  ACID  AND  OTHER  COMPOUNDS 

(Ralston  and  Hoerr,  1942;  Hoerr  and  Ralston,  1944) 


Mixture 


t°  Wt.  %  CH3(CH2)15C00H 


Heptadecylic  Acid  +  Cyclohexane  6.3  0.7 

Heptadecylic  Acid  +  Benzene  5-35  0.42 

Heptadecylic  Acid  +  Glacial  Acetic  Acid  16.34  0.58 


HEPTADECANE  CH3 (CH2 >15CH3 

SOLUBILITY  OF  HEPTADECANE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Crews,  1944) 


Gms.  CH3 (CH2 >1SCH3  per  100  gms.  Solvent  in: 


t° 

Cyclo-  Tetra  Chloro 

Trichloro  Ethyl 

Ethyl' 

Benzene 

hexane 

Methane 

Methane 

Ether 

Acetate 

-30 

- 

- 

- 

0.9 

1 .0 

- 

-20 

4-7 

3-1 

4  .6 

0.1 

-10 

- 

12.5 

10.2 

13  -2 

0.9 

0 

- 

47- 

42  .2 

49-5 

4.1 

+  10 

260 . 

274. 

174. 

174. 

196 . 

21 .2 

15 

640 . 

640. 

380. 

420. 

480. 

420 . 0 

t° 

Gms .  CH3  (CH. 

2  >15^3 

per  1 00  gms . 

Solvent  in: 

Butyl  Acetat 

e  Acetone 

2- 

■Butanone  Isopropanol 

n  Butanol 

-30 

0.5 

- 

— 

_ 

_ 

-20 

1  -3 

- 

0.3 

- 

— 

-10 

3  .2 

- 

0.8 

0.1 

0.4 

0 

9-5 

0.3 

3.8 

0.8 

2.7 

+  10 

97.0 

3  .2 

16.7 

5-o 

13 .0 

15 

530. 

8.5 

220. 

11  .7 

35  -6 

EUTECTICS  OF  MIXTURES  OF  HEPTADECANE  AND  OTHER  COMPOUNDS 

(Ralston,  Hoerr,  and  Crews,  1944) 


Mixture  to 

Heptadecane  +  Benzene  _1 

Heptadecane  +  Cyclohexane  -10 

Heptadecane  +  Tetra  Chloro  Methane  -2<  ' 


wt.  %  ch3o2)15cr3 

37.2 

17.5 

3-3 
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HFPTADECYLAMINE  HYDROCHLORIDE  CH3 (CH2 )  1SCH2NH2 -HC1 

Results  for  the  solubility  of  Heptadecy lamine  Hydrochloride  in  95 
Wt .  %  Ethanol  at  temperatures  between  20°  and  7s0,  are  given  in  the  form 
of  a  diagram  by  Harwood,  Ralston,  and  Selby,  1941. 


HEPTADECYLAMINE  ACETATE  CH3  ICH2  )15CH2NH2  -CH^OOH 

Results  for  the  solubility  of  Heptadecy lamine  Acetate  in  95  Wt .  % 
Ethanol  and  in  Benzene,  at  temperatures  between  20°  and  65°  are  given  in 
the  form  of  diagrams  by  Harwood,  Ralston,  and  Selby,  1941. 


CHRYSENE  Cl8H12 

The  solubility  of  Chrysene  in  water,  determined  f luor imetrically ,  is 
0.0000034  mols.  per  liter  at  20°  .  Results  are  also  given  for  the  influ¬ 
ence  of  Caffeine,  Tetra  Methyl  Uric  Acid  and  Theophylline  upon  the  solu¬ 
bility  of  Chrysene  in  Water.  (Weil-Malherbe ,  1946). 


TRIPHENYLENE  ClgH12 

Freezing-point  data  are  given  Sturrock  and  Lowe,  1939  for  : 

Triphenylene  +  Benzanthracene 
Chrysene  +  Benzanthracene 


NITRO  CELLULOSE  C1 gH2106(0H »2 (0N02 ) ? 


Results  for  the  solubility  of  Nitro  Cellulose  in  Alcohol  -  Ether  -  Ace 
tone  mixtures,  in  the  form  of  tables  and  diagrams,  show  that  with  in 
c^easiig  Sitr^gen  content  of  the  Nitro  Cellulose ,  complete  solubility  may 
be  reached  in  solvent  mixtures  containing  a  high  percentage  o 
Ether  reduces  tSe  solvent  action  of  the  mixtures.  (Eymont  and  Syrkin, 

1935  >• 


CODEINE  Cl8H21N03-H20 


The  distribution  coefficient  *  **£ 

uSS1.!  water  layer  is  0.8  at  about  so". 

(Col lander,  1949>- 


01  tert.  BUTYL  NAPHTHALENE  CjoHgC ICH3 >3C]2 


CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF  DI  tert.  BUTYL 
CRITICAL  bULUiiJJAFHTHALENE  AND  OTHER  SOLVENTS 


Solvent 

Hydroquinone 
Diethylene  Glycol 
Triethylene  Glycol 


C.S.T.  of 
the  Mixture 


Solvent 


257 

231 

190 


o  Nitro  Benzoic  Acid 
Ethylene  Diformate 
Catechol 


C.S.T.  of 
the  Mixture 

135 

150 

100 
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lauranilide  ch3 cch2 )10CONH(C6Hs ) 

SOLUBILITY  OF  LAURANILIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943) 


Gins.  CIL(CH2>10CONHIC6H5>  per  100  gms.  Solvent  in: 


Cyclo-  Tetra  Chloro  Ethyl  Acetone  2-Butanone 
Benzene  hexane  Methane  Acetate 


10 

1 .5 

0.6 

8.5 

30 

14 .7 (56 .0 ) 

0.9(2 .8 

i  14.0(43 

50 

155. 

105. 

134.0 

60 

340. 

265 . 

375-0 

70 

1000 

785 

1375  • 

80 

00 

00 

00 

6.8  6.3  10.7 

0)  17.2(23.0)  12.5  34-8 

107.  210.0  152. 

286.  352.(S6.50)  358. 

1250.  ~  1350 


Gms.  CH_ (CH„ ) ,  „C0NH (C^Hc )  per  100  gms .  Solvent  in: 


t” 

Butyl 

Acetate 

Methanol 

95  Wt.  % 

Ethanol 

10 

10.5 

2.9 

10.7 

30 

21 .1  (25.0)  11 .1 

22  .3 

50 

86. 

187.0 

128. 

60 

- 

430. 

365  - 

70 

730 

645  .(64.7°)l450. 

80 

- 

- 

OO 

90 

00 

- 

- 

Iso¬ 

propanol 

n 

Butanol 

Nitro 

Ethane 

A.cet.o- 

mtrile 

6.7 

13  -2 

6.0 

0.8 

16.6(25.0)26.1(37.0)  8.5 

3-0 

1 02 . 

108  . 

22  .3 

24.1 

254- 

- 

- 

308. 

93  0 

89O. 

720 . 

1100 

OO 

OO 

00 

Op 

The  results  in  parentheses  at  30°  are  for  an  unstable  modification 
which  has  a  greater  solubility  than  the  stable  form. 


HEX  A  ETHYL  BENZENE  See  page  820. 


OLEIC  ACID  C8H17CH:CH(CH2)7C00H 

RECIPROCAL  SOLUBILITY  OF  OLEIC  ACID,  CARBON  DISULFIDE  AND  METHYL  ALCOHOL 

(Martinez-Moreno  and  Crespi-Gonzalez,  1948) 

Limiting  Solubility  Concentrations: 


At  o° 


At  25° 


Gms .  per 
Oleic  Acid 

4-3 

5.8 
7-3 

7.8 
7.7 
6  .4 
4.6 

0.9 


.00  gms  . 

Mixture 

CS2 

ch3oh 

92.8 

2.9 

88.1 

6.1 

80.1 

12  .6 

72.7 

19.5 

65.1 

27 .2 

57-5 

36.1 

49.1 

46.3 

40.2 

58.9 

Gms.  per  100  gms.  Mixture 


Oleic  Acid  CS2  CH30H 

o.o  50.1  49.9 

°-4  51.3  48.3 

2- 6  59 .8  37.6 

3- 7  67.9  28.4 

3*8  75.9  20.3 

3  *4  83.5  13.1 

2 • 9  90 .8  6.3 

0.4  96.4  3.2 

°-°  97.9  2.1 


C|8h34°2 
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Tie  Lines  at  25° 


CS2  Rich  Layer  CH30H  Rich  Layer 


Gms . 

per  100  gms. 

Mixture 

Gms . 

per  100  gms . 

Mixture 

Oleic  Acid 

cs2 

ch3oh 

Oleic  Acid 

cs2 

ch3oh" 

0.9 

95-8 

3  -3 

1 .5 

54.5 

44-0 

1  .4 

94  .8 

3-8 

2  .1 

57-9 

40.0 

2.5 

92 .0 

5-5 

2.9 

62 .1 

35-0 

Similar  results  for  Olive  Oil  +  CS2  +  CH30H  at  25°  and  for  the  quater¬ 
nary  system  Oleic  Acid  +  Olive  Oil  +  CS2  1  CH3OH  at  25°  are  also  given. 

Results  for  Oleic  Acid  +  Olive  Oil  +  CH30H  are  given  by  Ruis  and 
Martinez -Moreno,  1947. 

Results  for  Palm  Oil  +  Fatty  Acids  of  Palm  Oil  +  CH30H  at  50°  are  given 
by  Mart  inez-Moreno  and  Fanfag  u  a  ,  1949. 


OLEO  4  -  AN  I S ID  I NE ,  2- SODIUM  SULFATE 


Results  for  the  solubility  of  this  compound  in  Water  are 
form  of  a  diagram  showing  that  above  a  certain  temperature 
in  solubility  is  extremely  rapid  with  each  small  increment 
ture  (See  Note  un(ier  Cetyl  pyridinium  Bromide  p.775>  (Adam 
1946 ) . 


given  in  the 
the  increase 
of  tempera- 
and  Fankhurst, 


ELAIDIC  ACID  C8H1?CH :Cfl ICH2 )7C00H 

Freezing-points  of  mixtures  of  Elaidic  Acid  and  Falmitin  are  given  by 
Efremov,  Vinogradova,  and  Tichomirova,  1937- 


STEARON  I TR  I LE  CH3lCH2>l6CN 

SOLUBILITY  OF  STEARON ITR I LE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Binkerd,  Pool,  and  Ralston,  1944) 


t° 


Gms.  CH3(CH2)16CN  per  100  gms .  Solvent  itf: 

-  Cyclo-  Tetra  Chloro  Trichloro  Ethyl  Glacial 

Benzene  hexane  Methane  Methane  Ether  Acetic  Acid 


-40 

-2Cf 

0 

+  10  50 

20  104 

30  264 


_ 

- 

2-3 

0.1 

_ 

0.2 

7-8 

0.9 

- 

5-2 

28  .2 

7.5 

11  .2 

15.1 

53-0 

22  .2 

55- 

41  .2 

102 . 

56.0 

223  • 

130.0 

233  • 

155.0 

Gms.  CH3(CH2>l6CN  per  100  gms  •  Solvent  in: 


Ethyl 

Acetate 


Butyl 

Acetate 


Acetone  n  Butanone  Methanol 


-40 

- 

0.2 

-20 

0.1 

0.4 

0 

2.3 

3  .2 

+  10 

9.2 

11 .7 

20 

40.3 

38.8 

30 

175-0 

142.O 

o.i 
1 .0 
8.8 
53-0 
197-0 


0.1 

0.4 

5-1 

17-1 
6s  .0 
238.0 


0.2 
1  .6 
13.6 


Gms.  CH3(CH2)l6CN  per  100  gms.  Solvent  in: 


t° 

^95  wt .  % 
Ethanol 

Isopropanol 

n  Butanol 

Nitro  Ethane 

Ace ton 

-40 

0.2 

0.1 

0.2 

- 

- 

-2  0 

0.3 

0.2 

0.5 

0.1 

0 

o.S 

0.8 

1  -4 

0.8 

0.1 

+10 

0.9 

2  .2 

3-8 

’  3-9 

0.5 

20 

4-5 

8.6 

16.2 

17.8 

3  -6 

30 

35-7 

54.0 

83 .0 

137.0 

115.0 

THE  EUTECTICS  OF  MIXTURES  OF  STEARONITRILE  AND  OTHER  COMPOUNDS 


Mixture 

Stearonitri  le  +  Benzene 
Stearonitrile  +  Cyclohexane 
Stearonitrile  +  Trichloro  Methane 
Stearonitrile  +  Glacial  Acetic  Acid 


t°  Wt.  %  CH3(CH2)1 


+  1 .2 

19.2 

4 .8 

2.8 

-22 .8 

0.1 

16.4 

3-1 

6cn 


STEARIC  ACID  CH3 (CH2 )l6COOH 

SOLUBILITY  OF  STEARIC  ACID  IN  WATER  AND  IN  AQUEOUS  ALCOHOL 

(Ralston  and  Hoerr,  1942) 


t° 


0 

10 

20 

30 

40 

SO 


✓ - 

Water 


Gms.  CH3(CH2)l6C00H  per  100  gms.  Solvent 


8o .8  Wt.  %  91 .o  Wt.  %  95  Wt.  % 

Ethanol  Ethanol  Ethanol 


in : 


99.4  Wt . 
Ethanol 


0.00018 

0.06 

0 

- 

0.10 

0 

0 .00029 

0.20 

0 

0.00034 

0.81 

2 

0.00042 (45°  ) 

3  .20 

13 

- 

50.8 

68 

•  13 

0 .24 

0 .42 

•  35 

0.65 

1 .09 

.66 

1 .13 

2  .25 

•30 

3  .42 

5  .42 

•  5 

17.1 

22.7 

.7 

83  .9 

105 .0 

CI8H36°2  786 


SOLUBILITY  OF  STEARIC 

ACID  IN  SEVERAL  SOLVENTS 

(Ralston  and  Hoerr,  1942) 

t° 

Gms 

•  CH3 (CH2 (jgCOOH  per  100  gms.  Solvent 

in: 

Acetone 

2-Butanone 

Glacial 

Benzene  Acetic  Acid 

0 

0.21 

0 .25 

- 

_ 

10 

0.80 

1 .01 

0.24 

- 

20 

1 .54 

2.99 

2  .46 

0.12 

30 

4-93 

8.34 

12  .4 

1.68 

40 

17.0 

24.8 

51  .0 

7.58 

40 

220. (56 . 

5°)  84.7 

145. 

74.8 

60 

344-0 

468. 

485.0 

SOLUBILITY  OF  STEARIC 

ACID  IN  SEVERAL  SOLVENTS 

(Hoerr  and  Ralston,  1944) 

t° 

Gms . 

CH3 (CH2 )i6COOH  per  100  gms.  Solvent  in; 

Tetra  Chloro 

Tr ichloro 

Cyclohexane 

Methane 

Methane 

Ethyl  Acetate 

Butyl  Acetate 

0 

- 

- 

0.4 

- 

0.1 

10 

0.2 

0.2 

2.0 

0 .2 

20 

2  .4 

2  -4 

6 . 0 

0.5 

1  .6 

30 

10.5 

10.7 

17.5 

5-2 

8.1 

40 

43  •  8 

36  .4 

48.7 

21 .6 

28.7 

50 

133  • 

108. 

124 . 

78. 

97- 

60 

450. 

325  • 

365. 

348. 

350. 

t° 

Gms . 

CH3(CH2)l6C00H  per  100 

gms.  Solvent  in: 

^Methanol  Isopropanol  t 

1  Butanol 

Nitro  Ethane 

Acetonitrile 

0 

- 

0.1 

- 

- 

- 

10 

- 

0.4 

0.2 

20 

0.1 

2 .0 

1 .6 

<  0.1 

30 

1  .8 

10.0 

9.0 

0.3 

0.8 

40 

11 .7 

38.1 

36  .2 

0.3 

50 

78.0 

118 . 

111 . 

2.7 

2  •  0 

60 

520.0 

422 . 

370. 

14 .0 

10.3 

SOLUBILITY  OF  STEARIC  ACID  IN  SEVERAL  SOLVENTS 

(Hoerr,  Sedgwick,  and  Ralston,  1946) 


♦  0 

Gms . 

CH3ICH2)i6C00H  per 

100  gms.  Solvent 

in: 

t 

x  Toluene 

0  Xylene 

Chloro  Benzene 

Nitro  Benzene 

10 

20 

30 

40 

50 

<  0.1 

2 .0 

10.6 

36.6 
103 .0 

<  0.1 

1 .7 

9.1 

34-6 

102 .0 

<  0.1 

2  .2 

10.8 

38.3 

102.0 

<  0.1 

1  -4 

9.8 

112 .0-I600  ) 
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t° 


20 

30 

40 

50 

60 


Gms.  CH3(CH2)l6C00H  per  100  gms.  Solvent  in: 


1 ,  4  Dioxane 


Furfural 


1 ,  4  Dichloro 
Ethane 


Nitro  Methane 


4-3 

iS-3 

48.8 

132 . 
415  • 


2  .6 

28.5 


1 .0 
10.0 
70.0 
280. 


SOLUBILITY  OF  STEARIC  ACID  IN  FURFURAL 

(Trimble,  1941) 

Gms.  CH,lCHo>lfiC00H 
per  100  gms.  Sat.  Sol. 


0.4 

0.7 
1  .0 
i  -3 
i  .9 

3.6(60°) 

5-5(70°) 


o 

25 

40 


0.3 
2 .1 
13 .1 


EUTECTICS  OF  MIXTURES  OF  STEARIC  ACID  AND  OTHER  COMPOUNDS 


Mixture 


t°  wt.  *  ch3o2)i6cooh 


Stearic  Acid  +  Cyclohexane  6.6 

Stearic  Acid  +  Benzene  5*50 

Stearic  Acid  +  Glacial  Acetic  Acid  16.48 


0.015 

0.03 


STEARO,  4  -  AN  I S 1 0  I NE ,  2  SODIUM  SULFATE 

Results  for  the  solubility  of  this  compound  in  Water  are  given  in  the 
form  of  a  diagram  showing  that  above  a  certain  temperature  the  increase 
in  solubility  is  extremely  rapid  with  each  small  increment  of  tempera¬ 
ture.  See  Npte  under  Cetyl  Fyridinium  Bromide  p.775.  (Adams  and  Fank- 
hurst,  1946).  ' 


SODIUM  STEARATE  CH3 (CH2 )l6COONa 


See  also  p.  438 


SOLUBILITY  OF  SODIUM  STEARATE  IN  SEVERAL  SOLVENTS 

(Smith  and  McBain,  1947) 

The  determinations  were  made  by  the  sealed  tube  method. 


C  I8h36°2 


788 


In  Cyclohexane 


In  p  Xylene 


In  Cumene 


(Crit .  t .  281° ) 


(Crit .  t .  348.5° ) 


t°  Wt .  %  Stearate 


t° 

Wt .  %  Stearate 

t° 

Wt .  %  Stearate 

222 

ll  -3 

228 

23.1 

115 

0.44 

220 

19.5 

238 

33  .4 

160 

7-9 

232 

28.6 

245 

43-7 

195 

11  -5 

244 

43-7 

222 

18.3 

216 

56.3 

In  n  Butyl  Benzene 

232 

25.1 

>  280 

61  .9 

240 

33  -2 

261 

87.8 

193 

19.9 

243 

39-6 

263 

90.8 

226 

31  -1 

>  310 

45.4 

239 

38.8 

>310 

52.8 

In 

p  Xylene 

>  300 

72 . 0 

In 

p  Cymene 

>  307 

83.0 

200 

10.2 

269 

93  -3 

216 

19.9 

118 

9-5 

285 

100. 

229 

27 .6 

144 

19.5 

240 

38.1 

171 

27 .6 

In 

Toluene 

In 

m  Xylene 

In 

n  Heptane 

(Crit 

.  t .  320 .6°  ) 

223 

20.9 

240 

32  .2 

133 

0.93 

230 

29.4 

165 

9.1 

244 

44 .1 

In 

Isooctane 

225 

18.9 

244 

36.0 

In  Ethyl  Benzene 

248 

47  .4 

235 

45  -4 

258 

73  -3 

287 

55-9 

140 

1  .36 

331 

60.3 

195 

10.3 

In  Benzene 

335 

77-9 

227 

19.0 

257 

89.8 

236 

27.8 

222 

20 . 1 

264 

94.6 

24  0 

37-4 

>  238 

29-9 

250 

46.8 

>  291 

66.1 

258 

78.9 

258 

88.2 

260 

95  -0 

STEARAMIDE  CH3 (CH2 ) l6C0NH2 

SOLUBILITY  OF  STEARAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943) 


t° 


10 

30 

50 

60 

70 

80 


Gms.  CH.(CHo)lfiC0NH2  per  100  gms .  Solvent  in: 


Cyclo- 

Tetra  Chlor 

Benzene 

hexane 

Methane 

0.3 

- 

- 

0.4 

0.3 

<  0.1 

1  .6 

0.4 

0.3 

5  .2 

0.6 

1 .6 

25-° 

89.0 

3  -3 

88,0(81 

10.5 

.4°  )  28  .4  (76. ( 

Ethyl 

Acetate  #cet0"e  2' 

-Butanone 

0.1  0.2 

0.3 

0.3  0  ’5 

0.7 

2.0  2.0 

2.9 

5.4  3-7(56.5 

)  8.2 

16.6 

23  .6 

I  41  .1  (77-2°) 

79.0 

Gms.  CH3(CH2)1^< 


,CONH2  per  100  gms, 


10 

30 

50 

60 

70 

80 

90 

100 


Butyl 

Acetate 

Methanol 

95  Wt .  % 
Ethanol 

Iso¬ 

propanol 

0.1 

0.4 

0.2 

0.2 

0.5 

0.7 

0.8 

1 .0 

2.9 

3  -5 

5*7 

6.9 

- 

12.7 

15  -6 

20.0 

17*0 

23  -3  (64.7)50.0 

56.0 

- 

- 

124.(78.5)172.(82.3 

135- 

- 

465 

- 

““ 

0.1 
1 .1 
7-3 

44.0 

204 . 
590. 


Nitro 

Ethane 

0.1 

0.2 

0.5 

5.2 

93-0 

61 . 


Aceto- 
nitri le 

0.1 
0 .2 
0.4 
0.9 
2  .6 

16.8(82.0) 


OCTADECANOL  Cf^  (CH2  )l6CH2OH 

SOLUBILITY  OF  OCTADECANOL  IN  SEVERAL  SOLVENTS 


t° 

Gms . 

(Hoerr,  Harwood,  and 

.  CH3(CH2)l6CH2OH 

Ralston,  1944) 

per  100  gms.  Solvent  in: 

X - - 

Benzene 

Cyclohexane 

Nitro  Ethane 

Acetonr 

10 

1 .2 

0.6 

- 

- 

20 

4  .2 

3-2 

“ 

— 

30 

22 .3 

18.1 

<  0.1 

0.3 

40 

98. 

92. 

2.7 

i  .6 

50 

430 

400. 

25  -4 

7.6 

Gms.  CH3 (CH2 ) 1^CH2OH  per  100  gms.  Solvent  in: 


Tetra  Chloro 
Methane 


Ethyl 

Acetate 


Butyl 

Acetate 


Acetone 


2-Butanone 


0 

<  0.1 

0.1 

0.3 

- 

0.1 

10 

0.3 

0.6 

1  .7 

0.1 

1 .0 

20 

1  -7 

2.8 

5.4 

1 .1 

3.8 

30 

12.0 

10.4 

17.0 

7.0 

12.7 

40 

6o.o 

49-5 

59.0 

41  -4 

62 .0 

t° 

Gms.  CH3  (CH2  ) 

1gCH2OH  per  100  gms, 

.  Solvent  in 

: 

Tr ichloro 

Ethyl 

,  ,  95  Wt .  % 

I50- 

Methane 

Ether 

Methanol  Ethanol 

propanol 

n  Butanol 

0 

0  .2 

0.5 

0.2 

<  0.1 

1  .0 

20 

6.7 

7.7 

0.4  5-0 

7.7 

9  «2 

30 

28.3 

26  .4 

6.6  22.2 

29.0 

27 .7 

40 

95-0 

46.0 

146.0  120.0 

119.0 

89.0 

The  eutectic  of 
:tadeca  nnl  _ 

Octadecanol 

+  Benzene  is  at  about  5.5°  and 

0.8  Wt .  % 

WtTt  Octadecanol ladecano1  +  Cyclohexane  is  at  abont  6. s'  and  o.. 
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OCTAOECYLAM I NE  CH3 (CH2 )l6CH2NH2 

The  temperature-composition  relations  in  the  system  Octadecylamine  - 
Water  are  presented  in  the  form  of  a  diagram  which  shows  the  boundaries 
of  the  several  liquid  and  solid  phases,  but  from  which  accurate  numeri¬ 
cal  values  cannot  be  deduced.  Two  hydrates  having  the  compositions 

^18^37^2  *3 '^2^  and  ^18^37^2  '2H20  are  formed.  (Ralston,  Hoerr,  and 
Hoffman,  1942). 

SOLUBILITY  OF  OCTADECYLAMINE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  Pool,  and  Harwood,  1944  ) 


Gms .  CH3 

(CH2)i6CH2 

NH2  per  100  gms. 

Solvent  in: 

t  / 

Cyclo- 

Ethyl 

Butyl 

2- 

- S 

Aceto- 

Benzene 

hexane 

Acetate 

Acetate  Acetone  gutanone 

nitrile 

0 

- 

0.9 

1.0 

- 

- 

10  4 .2 

2 .8 

- 

- 

- 

- 

20  14.8 

13  -2 

9-5 

11 .4 

0 .2 

30  52 . 

42.9 

27-0 

30.4  0.1 

6-3 

0,-3 

40  173- 

144-0 

100.0 

100.0  3.7 

85 .0 

1-9 

50  1000. 

940.0 

84S.O 

845.0  17.0 

1975-0 

10.5 

1 0  -- - 

Gms .  CH3 

ich2 )i6ch2 

NH2  per  100  gms. 

Solvent  in: 

- ■v 

Tetra  Chloro  Trichloro  Ethyl 


95  Wt .  %  Iso- 


Methane 

Methane 

Ether 

Methanol 

Ethanol 

propanol  Butanol 

-40 

- 

1 .2 

- 

- 

- 

- 

-2  0 

<0.1 

3-3 

- 

— 

— 

— 

0 

0.6 

9-4 

- 

0.6 

0.1 

0.5  0.4 

20 

7-7 

31  -9 

4  -4 

15  -6 

7-2 

30.0  22.7 

30 

27-9 

63  .0 

22 .7 

95-0 

75-0 

80.0  75-0 

40 

120.0 

149-0 

46 .8(34.5  2>6 . 0 

280. 

228.0  208. 

50 

835  -o 

845-0 

1440 . 0 

1630. 

1330.O  1240. 

THE  EUTECTICS  OF  MIXTURES  OF  OCTADECYLAMINE  AND 

OTHER  COMPOUNDS 

Mixture 

t 

0  Wt. 

%  ch3ich2)i6ch2nh2 

Oct  adecy  lam  ine  +  Benzene  5*2 

Octadecylamine  +  Cyclohexane  5-6 

Octadecylamine  +  Tetra  Chloro  Methane 


2  .2 
1  .0 
^  o.i 


FREEZING-POINTS  IN  THE  SYSTEM  OCTADECYLAMINE  -  ACETIC  ACID 


62  .6 
67-9 
73  -5 
79-5 

84  .4lm.pl 

80.9 

72.7 

63  .2 
62 . 0 

1.1  =  C, 


(Pool,  Harwood, 

and  Ralston, 

1946) 

C18H37NH2  Solid  phase 

^0  Gms .  C^  gH3 

gms.  Mixture 

per 

100  g”S. 

99.0  i-i 

60 .4 

*29-2 

96.3 

51  .4 

20  .2 

85  -4 

28.0 

10.1 

66.7 

16.2 

5-2 

50.0 

14 .2(Eutec )  5-0 

43-1 

14.8 

3-0 

36.9 

15-4 

2 .1 

31.7  " 

16.63 

0.0 

31  -2  1  -2 

L„NH  -CfLCOOH 

1 .2  = 

Ci8^37NH 

fixture 


1 .2 


.2  +  CH,COOH 

ch3cooh 


.2  compounds.. 
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OCTADECYLAMINE  HYDROCHLORIDE  CH3 (CH2 )l6CH2NH2 ’HCl 


Results  for  the  solubility  of  Octadecylamine 
Ethanol  at  temperatures  between  20°  and  8o°  are 
diagram  by  Harwood,  Ralston,  and  Selby,  1941  • 


Hydrochloride  in  95  Wt . 
given  in  the  form  of  a 


% 


OCTADECYLAMINE  ACETATE  CH3  ICH2  )  l6CH2NH2 -CH-^COOH 


Results  for  the  transition  temperatures  for  the  system  Octadecylam 
Acetate -Water  are  given  in  the  form  of  a  diagram  by  Ralston,  Hoerr , 


i  ne 
and 


Hoffman,  1941- 


Results  for  the  solubility  of  Octadecylamine  Acetate  in  95  Wt .  %  Ethanol 
and  in  Benzene  at  temperatures  between  30°  and  70°  are  given  in  the  form 
of  diagrams  by  Harwood,  Ralston,  and  Selby,  1941* 


TRIPHENYL  CHLORO  METHANE  ClC^^Cl 

The  Freezing-points  of  mixtures  of  Triphenyl  Chloro  Methane  and  Tri- 
phenyl  Carbinol  are  given  by  Funakubo  and  Matsui,  1937- 


THEBAINE  C19H21N03 

The  distribution  coefficient  of  Thebaine  between  Ethyl  Ether  and  Water, 
for  a  concentration  of  13.5  millimols  per  liter  in  the  ether  layer  divided 
by  0.85  millimols  per  liter  in  the  water  layer  is  16  at  190.  (Collander, 
1949) • 


CINCHONINE  CigH22N20 


SOLUBILITY  OF  CINCHONINE  IN  AQUEOUS  ETHYL  ALCOHOL 


(Chowdhry  and  Boni 

lla,  1949) 

t° 

Gms •  C19H22 

N20  per 

100  gms.  Saturated  Solut 

ion  in  Aq . 

C2H^OH  of: 

So  Vol.  % 

60  Vol. 

%  70  Vol.  % 

80  Vol.  % 

90. Vol.  % 

96.6  Vol. 

0 

- 

0.049 

0.0885 

0.190 

0.394 

0.517 

10 

“ 

0.075 

0.135 

0 .280 

0.540 

0.681 

15 

0.092 

0.165 

0.339 

0.626 

0.775 

20 

0.114 

0.200 

0.418 

0.725 

0.803 

25 

0.136 

0.239 

0.493 

0.833 

0.990 

28.2 

0.0304 

0.153 

0.271 

0.542 

0.894 

1 .080 

30 

0.163 

0 .286 

0.577 

0.946 

1..130 

40 

0.230 

0.404 

0.804 

1 .22 

1  .41 

50 

0.15 

0.32 

0.56 

1 .09 

1  -54 

1  -73 

70 

- 

0-433 

0.586 

0.754 

1 . 02 

1 .45 

1 .91 

1  .91 
2.37 

2  .12 

2  .58 
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C 1 9H  22° 

CINCHONIDINE  C19H22N20 

SOLUBILITY  OF  CINCHONIDINE  IN  AQUEOUS  ETHYL  ALCOHOL 

(Chowdhry  and  Bonilla,  19491 

Gms.  C19H22N20  per  100  gms .  Saturated  Solution  in  Aq.  C2H50H  of: 


50  Vol.  % 

60  Vol.  % 

70  Vol.  % 

80  Vol.  % 

90  Vol. 

%  96.9  Vol 

0 

0.097 

0 .46 

0.868 

1  .96 

3  .48 

3.85 

10 

0.159 

0.70 

1  .26 

2.7 

4  .55 

4.97 

15 

0  .202 

0.853 

1 .52 

3  .15 

5-17 

5-59 

20 

0.255 

1  . 04 

1  .81 

3  .61 

5-84 

6  .29 

25 

O.316 

1  .26 

2.15 

4.17 

6.54 

7.06 

27  -9 

O.36 

1.38 

2  .35 

4  -54 

7  .02 

7  -52 

30 

0.391 

1  -49 

2.5 

4-75 

7.34 

7.83 

40 

0.585 

2.09 

3  .4 

6.1 

9.08 

9.42 

50 

0.88 

2  .89 

4-55 

7.71 

11.02 

11 .51 

60 

1 .72 

3.85 

5  .84 

9-54 

13  .o 

13  -6 

70 

l  -73 

5.12 

7.58 

11  .8 

15-5 

16.0 

1 0  -  NONADECANONE  (Caorinone)  [CH3 (CH2 ) ^ 2C0 

SOLUBILITY  OF  10-  NONADECANONE  IN  SEVERAL  SOLVENTS 

(Garland,  Hoerr,  Pool,  and  Ralston,  1943) 

Gms.  [CH3(CH2)8]2C0  per  100  gms.  Solvent  in: 


t° 

/ - 

Benzene 

Cyclo-  Tetra  Chloro 
hexane  Methane 

Ethyl 

Acetate 

Butyl 

Acetate 

Acetone 

10 

30 

50 

13.8 

67.5 

510. 

8.6 

41  .2 

482 . 0 

7.5 

32 .7 
270.0 

5-1 

16.2 

372.0 

6.5 

18.6 

295.0 

3-1 

10.6 

3450.0(56.5° 

Gms.  QCH3  (CH2 

)^2C0  Per 

1 00  gms . 

Solvent  in: 

t°  "  ~  _  95  Wt.  %  Iso-  n  Aceto-  Nitro 

Butanone  Methanol  Ethanol  propanol  Butanol  nitrile  Ethane 


10  4-9 

30  22.0 

50  400.0 


o.6  1.2  1.3  1.6(20°)  0.8  1-6(20°) 

1<5  3.2  4.8  19.8(40°)  1.6  1.5(40  ) 

69.5  194.0  198.0  350.0  27.0  01 

00  (64.7°)  oc  (65°)  (65°)  00  (60°)  oc  (70  )  230.0(60  ) 

In  the  case  of  Acetonitrile  immiscible  liquid  layers  are  formed  over  a 
considerable  range  of  concentration. 
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EOSIN  (Tetra  Bromo  Fluorescein,  Bromo  Acid)  C2o^8^r4G5 

SOLUBILITY  OF  EOSIN  (Bromo  Acid)  IN  SEVERAL  SOLVENTS  AT  20 

(Lower,  1949) 


Gms .  Eos  in  per  Gms .  Eos  in  per 

Solvent  100  gms.  Sat.  Sol.  Solvent  100  gms.  Sat.  Sol. 


Furfuryl  Alcohol  3.0 

Tetra  Hydro  Furfuryl  Alcohol  22 .0 
Tetra  Hydro  Furfuryl  Acetate  28.0 
poly  Ethylene  Glycor'4000"  12 .0 
Foly  Ethylene  Glycol  "1500"  10.0 
Foly  Ethylene  Glycol  '400*10.0 


Hexo  Ethylene  Glycol  9.0 

Phenyl  Ethyl  Alcohol  8.0 

Diacetone  Alcohol  6.5 

Benzyl  Alcohol  6.0 

Tetra  Ethylene  Glycol  5.7 

Hydroxy  Citronella  4-5 

Cetral  4-5 

Triethylene  Glycol  4.0 

Acetone  3.7 

Diphenyl  Ketone  3.7 

Diethylene  Glycol  2.5 

Turpeneol  1.9 


Ethylene  Ricinolate 

1  -9 

Cyclohexanone 

1  .6 

Ethyl  Ricinolate  Acetate 

1  -4 

Olyl  Alcohol 

1 .0 

Ethylene  Glycol 

1 .0 

Lauryl  Alcohol 

0.75 

Myristyl  Alcohol 

0.57 

Stearyl  Alcohol 

0.5 

Glycol  Oleate  Acetate 

0.4 

Cocoa  Butter 

0.35 

Laurie  Acid 

0.3 

Myristic  Acid 

0.3 

Cetyl  Acetate 

0.3 

Castor  Oil 

1.8 

Ethyl  Stearate 

0 .2 

Glycol  Oleate 

0.1 

Ethyl  Oleate 

0.3 

ERYTHROSIN  (F  D  and  C  Red  No.  3;  Tetra  lodo  Fluorescein)  C2OHgI40«. 

SOLUBILITY  OF  F  D  AND  C  RED  NO.  3  IN  WATER 

(Zuckerman  and  Koch,  1946) 

Increasing  quantities  of  Erythrosin  containing  2%  of  its  weight  of 
NaCl  were  dissolved  by  heating  in  water  to  ioo°  and  then  allowed  to 
stand  at  37. 50  until  no  further  precipitation  occurred.  Portions  of  the 
clear  filtrate  were  evaporated  to  dryness  and  the  dissolved  dye  plus  NaCl 
weighed.  The  maximum  solubility  of  the  dye  under  these  conditions  was 
found  to  be  12.69%. 


PHENOLPHTHALEIN  (0HC6H4 )2COC6H4CO 


SOLUBILITY  OF  PHENOLPHTHALEIN  IN  SEVERAL  SOLVENTS  AT  250 

(Hubacber,  1946) 


Solvent 


Gi7B-  ^ltA  Usr 
100  gms.  Solvent 


Solvent 


^  *  ^cPiA  Wr 
100  gms.  Solvent 


Pyridine 

Acetone 

Ethanol  (92.4%) 
Ethanol  (99.6%) 
Ethanol  (41.5%) 
Methanol 
Ethylene  Glycol 


152.29  Ether  (U.S.P.) 

28.01  Acetic  Acid  (99.7%) 

10.37  Ether  (pure  ) 

9.20  Glycerol  (95.2%) 

9-17  Chloroform 

0.78  Benzene 

2.14  Water 


1  -39 
0.44 
0 .48 

0.053 

0.006 

0.0031 

0.0002 


C20H I 7°4 
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RFRBER I NE  C2QH1 ?N04 -6H20 

The  distribution  coefficient  of  Berberine  between  Ethyl  Ether  and  Wa¬ 
ter,  for  a  concentration  of  less  than  0.05  millimol  per  liter  in  the 
ether  layer  divided  by  10  millimols  per  liter  in  the  water  layer  is  less 
than  0.005  at  180.  (Collander,  1949). 


<?uinine  c20h24n2o2-3h2o 

The  distribution  coefficient  of  Quinine  between  Ethyl  Ether  and  Water, 
for  a  concentration  of  36  millimols  per  liter  in  the  ether  layer  divided 
by  0.82  millimol  per  liter  in  the  water  layer  is  44  at  20°.  (Collander, 

1949)  • 

Correction  to  Vol.  2,  3rd.  Ed.  Solubilities,  p.803,  in  the  table  show¬ 
ing  results  of  Treadwell,  the  column  headings  H20  Layer  and  Ethereal 
Layer  should  be  reversed. 


QUININE  SALTS 


SOLUBILITY  OF  QULNLNE  SALTS  LN  WATER  AT  20° 

(Johnson,  1937) 

Ln  order  to  obtain  more  soluble  and  less  acid  Quinine  Salts,  a  series 
of  double  salts  were  prepared  in  which  weakly  dissolved  organic  acids 
were  attached  to  the  quinoline  nitrogen  of  Quinine  Hydrochloride.  Ln 
the  following  double  salts  the  first  acid  is  that  attached  to  the  quinu 
clidine  N  and  the  second  acid  is  that  attached  to  the  quinoline  N. 


Double  Salt  Gms  .  Double  Salt  per 

100  cc  Sat .  Sol . 


C20fl24N2°2‘HC1'CH3COOH  i0’84 

CMlH2AVC»3C00H'HC1  72-‘‘° 

C20H34N2°2'CH3COT'CH3COOH  2-15 

C20H24N2°2'HCOOH'HCOOH  ‘1'° 
C20,H24N2°2'K1-C2»5COOH 

C2O»2,N202'BC1'W00K  “ -8’ 

C2OH24N202'HC1‘CH3CH0HC00H  114,9  l?> 
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D I  AMYL  NAPHTHALENE  Cj QH6[CH3 (CH2  >4] 2 


THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
DIAMYL  NAFHTHALENE  AND  OTHER  SOLVENTS 

(Francis,  1944) 


C.S.T.  of 


Solvent  the 

Mixture 

Diethylene  Glycol 

262 

Triethylene  Glycol 

246 

2  Nitro  Aniline 

230 

2  Amino  phenol 

220 

0  Nitro  Benzoic  Acid 

200 

rn  Amino  Phenol 

195 

2  Amino  Acetophenone 

162 

Ethylene  Diformate 

181 

Maleic  Anhydride 

184 

2  Amino  Benzophenone 

130 

Aceto  Acetanilide 

148 

2, 4  Dinitro  phenol 

117 

2  Amino  Ethyl  Acetanilide 

135 

Catechol 

136 

Antipyrine 

100 

Methyl  Sulfate 

111 

phenyl  Ethanol  Amine 

98 

PALM  1  TAN  1 L 1 DE  CH3 (CH2 )12C0NH<C6H5  ) 

C.S.T.  of 


Solvent  the 

Mixture 

m  Dinitro  Benzene  78 

2, 4 Dinitro  Chloro  Benzene 

5i 

Nitro  Methane 

95 

m  Nitro  Acetophenone 

56 

Benzyl  2  Hydroxy  Benzoate  < 

80 

Furfuryl  Alcohol 

88 

Chloro  Acetic  Acid 

108 

phenyl  Hydrazine 

79 

Acetonitrile 

84 

Ethylene  Chlorohydrin 

68 

Furfural 

23 

Acetic  Anhydride 

44 

Ethylene  Diacetate 

32 

Tetrahydro  Furfuryl  Alcohol 

9 

Aniline 

12 

Acetonyl  Acetone 

0 

SOLUBILITY  OF  FALMITANILIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943) 


Gms . 

ch3 ich2 

)12C0NH(C6H5 ) 

per  100  gms 

.  Solvent 

in : 

Benzene 

Cyclo¬ 

hexane 

Tetra  Chloro 
Methane 

Ethyl 

Acetate 

Acetone 

s 

2-Butanone 

1 .0 

0.4 

1 .0 

0.7 

1 .1 

2.7 

2  .2 

0.6 

1 .2 

3-0 

3  -3 

6.6 

30.5 

2.4 

20.2 

17  .2 

22  .1 

33  -5 

97. 

61 .0 

86.0 

52.0 

52.9(56.5' 

5)  89. 

222 . 

173-0 

235  - 

159- 

- 

208 . 

640. 

535-  (81 

•4°)  408  (76.0°) 

410. (77.2°) 

- 

600. 

bins 


ch3(ch. 


10 

30 

50 

6o 

70 

8o 

90 


Butyl 

Acetate 

1  .0 
4-3 
18.9 

116 . 


Methanol 

0.5 

0.8 

6.3 

25.4 


95  Wt.  % 

Iso- 

n 

Nitro 

- s 

Aceto- 

Ethanol 

propanol 

Butanol 

Ethane 

nitrile 

0.6 

0.6 

1 .8 

0.5 

0.3 

2 .2 

2  .4 

5-5 

0.8 

0.7 

14  -2 

14  -2 

21 .6 

3  -4 

2  .2 

49-5 

39.5 

- 

- 

5  .5 

.7  )  205  . 

147.0 

152.0 

41 .8 

32.5 

720178.5)1050  (82.3° 

)  - 

- 

733  •  (82.0° 

— 

00 

oc 

_ 

C20H44 
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TETRAAMYL  AMMONIUM  IODIDE  N[CH3(CH2)  CHj  I 

SOLUBILITY  OF  TETRAAMYL  AMMONIUM  IODIDE  IN  BENZENE  SOLUTIONS  OF 
TETRAAMYL  AMMONIUM  FICRATE  AND  OF  TRIBUTYL  AMMONIUM  PICRATE  AT  25° 

(Vernon  and  Masterson,  1942) 


Results  for  Benzene  Solutions  of: 


Tetraamyl 

Ammonium  Picrate 

Tributyl  Ammonium  Picrate 

Moles 

per  liter 

Moles  per 

liter 

Picrate 

Iodide 

/ — ; - ^ 

Picrate 

Iodide 

0.0000 

0.0000539 

0.0001 

0.000107 

0.0001 

0.0000583 

0.0003 

0.000204 

o . 0005 

0.0000992 

0.0010 

0.0003 85 

0.0010 

0.000143 

0.0030 

0 .000739 

0.0020 

0.000250 

0.0050 

0.001065 

TETR A  ISOAMYL  AMMONIUM  IODIDE  N[ (CH3 )2CH (CH2 4I 

SOLUBILITY  OF  TETRA ISOAMYL  AMMONIUM  IODIDE  IN  BENZENE  SOLUTIONS  OF 
TETRA ISOAMYL  AMMONIUM  FICRATE  AND  OF  TRIBUTYL  AMMONIUM  FICRATE  AT  250 

(Vernon  and  Masterson,  1942) 


Results  for  Benzene  Solutions  of: 


raisoamyl  Ammonium  picrate 

Tributyl  Ammonium  picrate 

Moles  'per 

liter 

Moles  per 

liter 

s' 

'  \ 

picrate 

Iodide 

picrate 

Iodide 

0 .000128 

0.000132 

0.0000 

0.000113 

0.000253 

0.000148 

0.000348 

0.000328 

0.000506 

0.000194 

0.000695 

0.000474 

0.001013 

0.000295 

0.001390 

0.000730 

0 .001500 

0.000397 

0.002778 

0.001124 

0 .002000 

0.000519 

0.002533 

0.000689 

STRYCHNINE  ACID  SULFATE  <C21H22N202 )2 -H2S04 ‘5H20 


SOLUBILITY  OF  STRYCHNINE  ACID  SULFATE  IN  CONCENTRATED  AQUEOUS 
SOLUTIONS  OF  SULFURIC  ACID  AT  20° 

IZwicker  and  Robinson,  19411 


Gms.  H2S04  per 
1 oo  gms .  Aq . 
Solvent 


Gms.  C21H22N202 
per  ioo  gms . 
Solvent 


Gms.  H2S04  per 
ioo  gms .  Aq . 
Solvent 


Gms.  C21H22N202 
per  ioo  gms . 
Solvent 


19-4 

0.237 

23 .0 

0.139 

25  -4 

0.095 

27*8 

0.029 

28.5 

0.029 

31  -i 

0.051 

35-3 

0-133 

40.9 

0.237 

48.3 

0.569 

59-7 

10.29  + 

c2IH46 


79  7 

OCTADECYL  TRIMETHYL  AMMONIUM  CHLORIDE  N[CH3 (CH2 )1?] (CH3  I3CI 
SOLUBILITY  OF  OCTADECYL  TRIMETHYL  AMMONIUM  CHLORIDE  IN  SEVERAL  SOLVENTS 

(Beck,  Harwood,  and  Ralston,  1947) 


Gms . 

N[CH3(CH2)17](CH3)3C1  per 

100  gms.  Solvent 

in : 

t° 

^93.5  Wt.  % 

Ethanol 

Methanol 

Acetonitrile 

Carbon 

Tetrachloride 

Acetone 

-10 

3-7 

5-7 

- 

- 

0 

9.3 

15-4 

+  10 

25 .6 

32.5 

— 

20 

43  -i 

71 .6 

0.7 

“ 

30 

82.9 

112.8 

1 .8 

40 

132.3 

168.0 

3  .2 

50 

209.8 

252 .1 

5.1 

0 .402 (55° ) 

0.503  <50° ) 

60 

- 

- 

9-9 

5-04 

0.706(55° ) 

70 

- 

- 

32.7 

36  .2  (65°  ) 

0.756(56.5° 

80 

- 

- 

73-6 

- 

- 

Results  for  the  solubility  of  Octadecyl  Trimethyl  Ammonium  Chloride  in 
Chloroform,  Ethyl  Acetate,  and  in  Benzene  are  given  in  the  form  of  a 
diagram. 


N,  N-  DIPHENYL  CAPRAMIDE  CH3 (CH2 IgCON (C6HS >2 


SOLUBILITY  OF  DIPHENYL  CAPRAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1948) 


Gms . 

CH3(CH2 

)8C0N(C6Hs)2 

per  100  gms 

.  Solvent 

in : 

t 

Cyclo- 

Tetra  Chloro 

Ethyl 

2- 

Benzene 

hexane 

Methane 

Acetate 

Acetone 

Butanone 

10 

100. 

64. 

72 . 

68. 

96. 

78. 

30 

329. 

255- 

310. 

302. 

735. 

337. 

50 

00 

00 

00 

00 

OO 

OO 

t° 


10 

30 

50 


Butyl 

Acetate 

54 

221 

oo 


Gms.  CR3(CH2)8C0N(C6H, ) 


5  2 


per  ioo  gms.  Solvent  in; 


w  ,  95  Wt.  %  Iso- 
Methanol  gthanol  propanol 

32  48.4  51 

200  275.  224 

00  00  00 


n 

Nitro 

Aceto-'' 

Butanol 

Ethane 

nitrile 

57 

57 

39-3 

226 

310 

252 . 

00 

00 

00 

C22h370  798 

STEARAN  HIDE  CH3 (CH2 > 14CONH (C6R5 ) 

SOLUBILITY  OF  STEARANILIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943) 


Gms 

.  CH3(CH2)14CONH(C6Hs) 

per  100  gms . 

Solvent  in: 

t° 

Cyclo-  Tetra 

Chloro  Ethyl 

,  2 

-Butanone' 

Benzene 

hexane  Methane 

Acetate 

Acetone 

10 

0.7 

0.3  0 

•4 

0 .4 

0.7 

0.8 

30 

1  *5 

0.4  0.5 

1  .8 

2 .0 

2  .2 

50 

14 .1 

l.l  7 

.0 

8.8 

13-0 

14.0 

60 

56. 

17-7  43 

•  3 

22  .7 

28.5(56.5° 

)  47 .0 

70 

145  • 

105.  167 

• 

93  • 

- 

121 .0 

80 

555  • 

308.  (8l  .4°  )  300 

(76.0° 

)  266  .  (77  .2°  ) 

- 

327. 

90 

— 

“ 

Gms . 

CH3(CH2)  ^(MlC^)  Per  100  grre.  Solvent 

in: 

s 

t 

Butyl 

.  95  Wt.  % 

Iso 

n 

Nitro 

Ace to- 

Acetate  Methanol  Ethanol 

propanol  Butanol 

Ethane 

nitrile 

10 

0.4 

0.1  0.3 

0. 

3  0.6 

0.4 

0.2 

30 

1  .8 

0.2  1.2 

1 . 

3  3 .2 

0 .6 

0.5 

50 

8.7 

1.0  7.7 

8. 

4  11  .2 

2.0 

1 .4 

60 

- 

6.7  21.6 

25. 

8 

3-3 

70 

68. 

16 .1(64.7° )  77  • 

91.0  85.0 

14  .2 

13  >8 

80 

- 

124  •  (78.50  >570. 

(82.3° )  - 

“ 

480.(82.0° 

90 

930 

- 

1450. 

1060. 

“ 

100 

00 

-  — 

00 

00 

i  ASCORBYL  PALMITATE  C22H3g07 


SOLUBILITY  OF  1  ASCORBYL  FALMITATE  IN  SEVERAL  SOLVENTS  AT  25' 

(Swern,  1941) 


Solvent 


Gms  C22H3g07 

per  100  gms •  Solvent 

Solvent 


Gins.  C_9H^q07 
per  100  gms . 


Solvent 


Water 

Ethanol  (95%) 

Benzene 

Ethylene  Glycol 

1,  2  Propylene  Glycol 


0.31  -  0.56  Dioxane 

23  .5  Ethyl  Acetate 

0.4S  Ethyl  Cellosolve 

0.18  Peanut  Oil 

6.6  Cottonseed  Oil 


19.0 
4-9 
>  33-0 

0.18(0.12) 

0.22(0.08) 


The  results  in  parentheses  are  for  1  Ascorbyl  Laurate  C1gH3O07 
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c23H30° 


QUINACRINE  HYDROCHLORIDE  C23H3O0N3Cl'2HCl-2H20 


SOLUBILITY  OF  QUINACRINE  HYDROCHLORIDE  IN  AQUEOUS  SOLUTIONS 
OF  HYDROCHLORIC  ACID  AT  2 7° 


The  results 

(Jones,  Shaw,  and  Waldo,  1946) 

are  given  only  in  the  form  of  a  diagram 

from  which  the  fol 

lowing  approximate  values  were  read. 

Gms.  Quinacrine-HCl 

Wt.%  Aqueous  HCl  per  100  cc  Wt .%  Aqueous  HCl 

Gms.  Quinacrine-HCl 
per  100  cc 

0.5 

1.8  10.0 

00 

0 

0 

1 .0 

0.6  15- 

0 .27 

1  -5 

0.2  17- 

0.55 

5-0 

0.08  23. 

0.4 

7-5 

0.06  31 

0.2 

40 

0.08 

Results  are  also  given  in  the  form  of  diagrams  for  the  solubility  of 
Quinacrine-HCl  in  1%  HCl  at  temperatures  up  to  50°  and  in  Aqueous  Acetone 
containing  1  to  5%  HCl  at  o°  and  at  27°  • 


TRICOSANONE  (laurone)  [C^  (CH2  )aoJ2C0 


SOLUBILITY  OF  TRICOSANONE  IN  SEVERAL  SOLVENTS 

(Garland,  Hoerr,  Pool,  and  Ralston,  1948) 


Gms  .  [CH3 (CH2 )10]2CO  per  100  gms .  Solvent  in: 


Benzene 

Cyclo¬ 

hexane 

Tetra  Chloro 
Methane 

Ethyl 

Acetate 

Butyl 

Acetate 

\ 

Acetone 

1 .2 

1 .6 

1 .8 

0.4 

0.6 

0.6 

20.3 

12.7 

11  -7 

2  .2 

3-7 

3  -4 

142 . 

118.0 

73  -3 

45  -4 

48.8 

62.0 

00 

00 

00  (76.0° 

)  00  (77 

to 

0 

8 

.2°  )  00 

Gms  .  [CH3  (CH2  )10]2CO  per  100  gms.  Solvent  in: 


2- 


95  Wt.'% 


Iso- 


Butanone  Methanol  Ethanol  propanol  Butanol  n^tViTe 


Nitro 

Ethane 


22 .8  (82° ) 


In  the  case  of  Acetonitrile,  immiscible 
a  considerable  range  of  concentration. 


liquid 


layers  are  formed  over 


C24h33°  800 

N,  N- DIPHENYL  LAURAMIDE  CHg ICH2 )10CON(C6H5 )2 


SOLUBILITY  OF  DIPHENYL  LAURAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1943) 


t° 

Gms 

•  CH3(CH2 

)10CON(C6H5) 

2  per  100  gms 

.  Solvent 

in : 

Benzene 

Cyclo¬ 

hexane 

Tetra  Chloro  Ethyl 
Methane  Acetate 

Acetone 

2-Butanone 

10 

56 

27 .2 

37*9 

25  .5 

46.8 

41 .5 

30 

179 

119. 

147  • 

125. 

192 . 

162 . 

So 

915 

800. 

1065 . 

1075. 

1350. 

1250. 

6o 

00 

00 

00 

00 

00  I56.50)  00 

0 

Gms  . 

ch3  ich2  ) 

a  0CON  (C^Hj  l^per  1  oo  gms  . 

Solvent 

in : 

Butyl 

Methanol 

95  Wt.  % 

Iso¬ 

n  Butanol 

Nitro 

Aceto¬ 

Acetate 

Ethanol 

propanol 

Ethane 

nitrile 

10 

24  -4 

9.0 

14-7 

21 .5 

25 .8 

29.0 

12  .6 

30 

92. 

81 . 

53  • 

77- 

84. 

118. 

75-o 

So 

750 

965  • 

900. 

990. 

760. 

1100. 

1075. 

60 

8 

O 

O 

)  OO 

00 

00 

8 

**4 

O 

O 

8 

O 

O 

)  oo 

R 1  OCTYL  AMINE  [CH3 (CH2 

>6cb2]3n 

SOLUBILITY  OF  TRIOCTYL  AMINE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  DuBrow,  1944) 

Gms.  [Cfl3(CH2)7]3N  per  100  gms.  Solvent  in: 

t° 

^Tr ichloro 

Ethyl 

Ethyl 

Butyl 

Methane 

Ether 

Acetate 

Acetate 

n  Butanol 

-60 

134 

58 

- 

11  .5 

8.1 

-50 

287 

147 

0.1 

22 .7 

15-5 

-40 

1000 

600 

4  .2 

325  • 

220.0 

-30 

oc 

00 

14 .1 

00 

00 

Gms 

.  [Cfl3(CH2) 

?]3N  per  100  gms 

.  Solvent 

in : 

t° 

95  Wt.  % 

Iso- 

Acetone 

2-Butanone 

Methanol 

Ethanol 

propanol 

“50 

_ 

0.1 

- 

- 

5-0 

-40 

0.2 

5-9 

<  0.1 

0.1 

17.0 

-30 

1  .2 

14  -3 

0.2 

0.3 

00 

-20 

1  .7 

37-0 

0.3 

0.4 

0 

3-7 

00 

0.4 

0.6 

EUTECTICS  OF 

MIXTURES  OF 

'  TRIOCTYL  AMINE 

AND  OTHER 

COMPOUNDS 

Mixture 

t° 

Wt.  % 

[ch3ich2)7]3n 

Trioctyl  Amine  +  Benzene 

-38.5 

91 .0 

Trioctyl  Amine  +  Cyclohexane 

-16.5 

17.0 

Trioctyl  Amine  +  Tetra  Chloro 

Methane  -60.1 

37.5 

8oi 


C24H34 


Trioctvl  Amine  forms  immiscible  layers  between  certain  concentrations 
nf^Ethvl  Acetate  and  a-Butaeone .  These  data  and  the  trees. ng-potnts 
with  Cyclohexane,  Bensene  and  Tetra  Chloro  Methane  are  sho»n  in  the  d.a- 
grams  of  the  results. 


DIOOCYL  AMINE  Nfl[CH2  (CH3  ) i:i]2 

SOLUBILITY  OF  DIDOCYL  AMINE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  end  Ralston,  1944) 

This  compound  exists  in  two  crystalline  forms  with  melting  points; 
46.9°  for  the  a  form  and  51.8°  for  the  p  form.  The  solubility  results 
are  for  the  higher  melting  modification. 


Gms.  NH[CH2(CH3)11]2  per  100  gms .  Solvent  in; 


t° 

Cyclo- 

Ethyl 

Butyl 

2- 

— 

Aceto- 

Benzene 

hexane 

Acetate 

Acetate 

Acetone 

Butanone 

nitrile 

10 

3-3 

2  .2 

- 

- 

- 

- 

- 

20 

14.6 

12  .4 

1  -5 

5-4 

1  -3 

— 

3-0 

54-0 

46.0 

10.5 

26  .4 

1 .8 

13  -o 

40 

205 . 

182 . 

141 .0 

165.0 

18.7 

1 78 . 

0.2 

50 

2400 . 

2340. 

3230.0 

3230. 

3900. 

4650. 

1  -9 

60 

oc 

00 

OO 

00 

00 

OO 

2  .4 

3  .2(70' 

Gms.  NH[CH 

2  (CH3  >ii]2  P61"  100 

gms.  Solvent  in: 

\. 

\ 

Tetra  Chloro 

Trichloro 

Ethyl 

95  Wt.  % 

Iso- 

n 

Methane 

Methane 

Ether 

Methanol 

Ethanol 

propanol 

Butanol 

-10 

0.7 

4.8 

- 

- 

- 

- 

0  .4 

0 

- 

0 .2 

- 

+  10 

5-9 

19.2 

2  .1 

- 

0.2 

2 .6 

3-4 

20 

15.0 

37-4 

9.1 

- 

- 

- 

- 

30 

34-0 

72 .0 

32.5 

4-3 

19.5 

55-0 

62  . 

40 

89. 

162.0 

50.(34.5° 

)  710. 

185 . 

297. 

312  . 

50  849- 

1275.0 

578o. 

3350. 

4080. 

4250. 

60 

00 

00 

OO 

00 

00 

OO 

,  N. 

-  DIPHENYL 

PALMITAMIDE  CH.,  (CH 

2>i2CON(C 

6H5)2 

SOLUBILITY  OF  N,  N-DIPHENYL  PALMITAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1948) 


+  o 

Gms . 

ch3 ich2 

t 

Benzene 

Cyclo¬ 

hexane 

10 

18.8 

9.2 

30 

81  . 

38.5 

50 

283 . 

232. 

60 

720 

660 . 

70 

00 

oc 

12C0N(C6H5)2  per  100 

Tetra  Chloro  Ethyl 
Methane  Acetate 

16.0  7.7 

44-7  24.7 

240.  182.0 

820.  610. 

00  00 


.  Solvent  in; 


Acetone  2-Butanone 


12.0  13.1 

45-5  S2.0 

298.0  268.0 

630.(56.5°)  800. 

00 


C26 

H37° 

802 

+  0 

/ - 

Gms.  CH3(CH2)12CON(C 

6H5  ,2^per 

1 00  gms . 

Solvent  in: 

t 

Butyl 

Acetate 

w  .  .  95  wt .  % 

Methanol  Ethanol 

Iso- 

propanol 

n 

Butanol 

Nitro 

Ethane 

Aceto-^ 

nitrile 

10 

30 

50 

60 

70 

8 .2 
24.8 
158. 

oc 

1.7  1.1 

5-6  5.0 

102.  100. 

525.  565. 

1400.(64.7°)  00 

6.6 

13  -4 
90.0 

452.0 

oc 

7-5 

19.0 

108.0 

00 

16.1 

29.0 

179.0 

00 

1  -5 
5.8 
75-0 

635.0 

00 

GLYCOCHPUC  ACID  C^H^NH  -CH2COOH 

SOLUBILITY  OF  GLYCOCHOLIC  ACID  IN  WATER 

IBmicb,  1882) 

These  results  were  erroneously  recorded  under  Glycolic  Acid  on  page 
117  of  the  3rd.  Ed.,  Vol.  2  of  Solubilities. 


t° 

2  0  43  1 
1 000  gms .  Sa 

20 

0.33 

60 

1  .02 

80 

2  -35 

100 

8.5 

f. 


Sol. 


SOLUBILITY  OF  GLYCOCHOLIC  ACID  IN  AQUEOUS  SOLUTIONS  OF 
ETHYL  ALCOHOL  AND  OF  TAUROCHLORIC  ACID  AT  20° 

(Emich,  1882) 

In  Ethyl  Alcohol  In  Taurochloric  Acid 


Wt .  % 

Gms.  C26H4306N 

Wt .  % 

Gms.  C26H4306N 

Wt.  % 

0,6  •  C26R43°6N 

C  H  OH 

per  1 000  gms . 

C  H„OH 

per  1000  gms . 

Taurochloric 

per  1000  gms. 

Sat.  Sol. 

Sat .  Sol . 

Acid 

Sat.  Sol. 

1  .0 

0.35 

20. 

2.75 

1 .0 

0.50 

2 .0 

0.49 

30 

16.74 

5-0 

3-7 

10.0 

1  .00 

50 

27-53 

10.0 

6.9 

aooo  gms  .  Sat.  Sol.  in  Ethyl  Ether  contain  0.93  gms .  C26H4306N  at  20° 
1000  gms .  Sat.  Sol.  in  Benzene  contain  0.09  gms.  Cz6H4306N  at  20° 

1000  gms.  Sat.  Sol.  in  Chloroform  contain  0.11  gms.  C26H4306N  at  20° 


ditridecyl  amine  NH[CH2(CH3)12]2 


803 


c26H77 


SOLUBILITY  OF  DITRIDECYL  AMINE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  aod  Ralston,  1944) 

Gms .  NH[CH2(CH3)12]2  per  100  gms.  Solvent  in: 


t° 

/ - 

Cyclo- 

Ethyl 

Butyl 

Acetone 

2- 

Aceto- 

Benzene 

hexane 

Acetate 

Acetate 

Butanone 

nitrile 

10 

1 .7 

1 .0 

- 

- 

- 

- 

- 

20 

8.0 

6-3 

0 .2 

0.9 

<  0.1 

30 

31  -4 

24  -5 

3  -4 

6.9 

<  0.1 

3  *8 

40 

116.0 

101 . 

29-4 

37.3 

5-2 

29-7 

50 

SOS 

500. 

475  • 

475.0 

505.0 

795-0 

0.5 

60 

00 

oc 

OO 

00 

00  156.1  )  00 

1  .4 

2.0(70° 

Gms.  NH[CH2ICH3)12]2  per  100  gms.  Solvent  in: 


t° 

Tetra  Chloro 

Trichloro 

Ethyl 

Methanol 

95  Wt.  % 

Iso- 

n 

Methane 

Methane 

Ether 

Ethanol 

propanol 

Butanol 

-10 

0.3 

2.5 

- 

- 

- 

- 

- 

+  10 

3-8 

11  -5 

0.1 

1 .0 

20 

10.0 

24.4 

3-9 

- 

— 

“ 

— 

30 

24.5 

50.0 

19.6 

- 

4.5 

9.8 

18.2 

40 

61 .0 

106. 

37  .  5134.50  *7.2 

43-1 

79- 

103  . 

So 

220.0 

325- 

32.1 

655. 

740. 

700 . 

60 

- 

- 

- 

38.5 

OO 

00 

cc 

CHOLESTEROL  C27H450H 
PHYTOSTEROL  C27H45CH 

Freezing-point  data  for  mixtures  of  Cholesterol  and  Falmitin  and  of 
Fhytosterol  and  Falmitin  are  given  by  Efremov,  Vinogradova,  and  Ticho- 
mirova,  1937. 


HEPTACOSANONE  (Myristone)  [CH3 (CH2 ) 12] 2C0 


SOLUBILITY  OF  HEPTACOSANONE  IN  SEVERAL  SOLVENTS 

(Garland,  Hoerr,  Pool,  and  Ralston,  1943) 


Gms.  [CH3  (CH2  )12]2C0  per 

100  gms . 

Solvent  in; 

t 

Benzene 

Cyclo¬ 

hexane 

Tetra  Chloro 
Methane 

Ethyl 

Acetate 

Butyl 

Acetate  Acetone 

10 

30 

50 

80 

0.3 

6.3 

67.4 

00 

0.2 

4.1 

47.9 

00  (81 

0.3 

4.5 

34  .5 

•4°)276o. 0  (76° ) 

0.1 

0.3 

8.9 

°o  (77.21 

0.1  <  0.1 

0.8  0.4 

12 -i  2.7(56.5° 

)  00  (77.2°)  - 

^54°  804 


Gms .  [CH3(Cfl2)12]2CO  per  100  gms .  Solvent  in: 
t°  - - ^ _ _ _ 


2“ 

Methanol 

95  Wt.  % 

Iso-  n 

Aceto- 

Nitrov 

Butanone 

Ethanol 

propanol  Butanol 

nitrile 

Ethane 

10 

0.1 

- 

<  0.1 

<  0.1  <  0.1 

- 

0.1  (20° 

30 

0.5 

0.1 

0.1 

r-i 

O 

O 

0.1 

0.2  (40° 

50 

10.6 

0.4 

0.8 

1.9  4*4 

0.2 

0.9 

80 

00 

1 .9  (64.7°  >13  -8  (65° 

)  25.3  (65°)  42.9  (65° 

)  4*1(70°] 

8.1(82°] 

1  5.616o° 

1 

In  the  case  of  Acetonitrile,  two  liquid  layers  are  formed  over  a  consid¬ 
erable  range  of  concentration. 


N,  N-  DIPHENYL  STEARAMIDE  CH3  (CH2  )1^C0N(C6Hs  )2 

SOLUBILITY  OF  DIPHENYL  STEARAMIDE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Pool,  1948) 


Gms.  CH3  (CH2  )  lt^C0N  (CgHs )  2  per  too  gms.  Solvent  in: 


t° 

Cyc lo- 

Tetra  Chloro 

Ethyl 

- s 

2- 

Benzene  hexane 

Methane 

Acetate 

Acetone 

Butanone 

10 

11 

6.0 

10.5 

3-9 

5.0 

5-6 

30 

65 

25 .0 

30.1 

13  -6 

10.6 

23  -9 

50 

230 

172 . 

166. 

124.0 

185.0 

147.0 

60 

520 

460 . 

485 . 

378.0 

390.(56.5° 

)  432.0 

70 

3500 

2850 

3800. 

3125.0 

" 

3450. 

Gms.  CH3(CH2 

)12CON(C6H5)2 

per  100  gms 

.  Solvent 

in: 

♦  0  / 

1  Butvl 

.  95 

Wt.  %  Iso- 

n 

Nitro 

Aceto-'' 

Acetate 

Methanol  gthanol  propanol  Butanol 

Ethane 

nitrile 

10 

5-6 

1 .1 

0.8  4.3 

4-9 

10.9 

0.6 

30 

16.8 

3-9 

2.6  10.9 

13  -7 

17.8 

2.4 

50 

110. 

37.2 

52.0  41.6 

68.0 

92 .0 

23.9 

60 

- 

300.  310.0  232. 

359- 

70 

2350. 

600.(64-7)3350.  2525. 

2500. 

3100. 

3350. 

DITETRADECYL  AMINE  NH[CH2 (CH3 )13]2 

SOLUBILITY  OF  DITETRADECYL  AMINE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 


Gms.  NH[CH2(CH3)13]2  per  100  gms.  Solvent  in: 

Cyclo-  Ethyl 
Benzene  hexane  Acetate 


Butyl  2-  Aceto- 

Acetate  Acetone  Butanone  nitrile 


10 

0.9 

0.4 

20 

4-3 

3  -1 

30 

18.9 

14.8 

40 

74- 

62 .0 

50 

248. 

235  • 

60 

00 

00 

1 .1 
7-9 

131  -o 

00 


1.7  “  0*5 

10.5  l.l  9-4 

131.0  22  .5  222 *° 

00  900.0(56.1°)  00 


1  .0 

1 .4  ( 7  0°  ) 


8oS 


C28H83 


t<3  Tetra  Chloro 
Methane 


Gms  .  NH[CH2 (CH3  ) 

Trichloro  Ethyl 

Methane  Ether 


J  per  100  gms.  Solvent  in: 


13J2 


95  Wt.  %  Iso- 
Methanol  gthanol  propanol 


n 

Butanol 


-10 

0.1 

1 .1 

+  10 

2.3 

6.5 

~ 

20 

6.3 

15-7 

1 .2 

3° 

17-1 

36  .2 

10.5 

40 

43  -2 

79-0 

20.4(34 

SO 

122.0 

195-0 

— 

6o 

- 

— 

- 

- 

- 

0.1 

_ 

- 

- 

- 

- 

0.4 

0.6 

6  .4 

5°)  ~ 

7.8 

^13  -9 

31  -9 

14 .0 

233  -o 

269.0 

250.0 

17-0 

00 

00 

00 

0  I PENTADECYL  AMINE  NH[CH2 (Cf^  )14]2 


SOLUBILITY  OF  DIFENTADECYL  AMINE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 


Gms.  NH[CH2(CH3  )14]2  per  100  gms.  Solvent  inf: 


t° 

Cyclo- 

Ethyl 

Butyl 

Acetone 

2- 

Aceto-'' 

Benzene 

hexane 

Acetate 

Acetate 

Butanone 

nitrile 

10 

0.5 

0.1 

- 

- 

- 

- 

- 

20 

2.8 

1  -5 

- 

- 

— 

30 

10.8 

7-9 

<  0.1 

0.1 

- 

— 

40 

50.0 

40.6 

2  .5 

2.5 

<  0.1 

3  -6 

- 

50 

170.0 

152.0 

40.8 

40.8 

6  .4 

55.0 

- 

60 

1130.0 

1100.0 

1050.0 

1050.0 

310.  (56.1<?2 1 70.0 

0.3 

1  .0  (70°) 

t0" 

Gms.  NH[CH2 (CH3 )14]2  per  100  gms.  Solvent  in: 

Tetra  Chloro  Trichloro 

Ethyl 

Methanol 

95  Wt .  % 

Iso- 

n 

Methane 

Methane 

Ether 

Ethanol 

propanol 

Butanol 

-10 

- 

0.5 

- 

— 

_ 

__ 

_ 

+  10 

1  -4 

4-3 

- 

- 

- 

- 

- 

20 

4  -4 

11  -5 

0.1 

- 

- 

- 

- 

30 

12.0 

26.7 

5-7 

- 

- 

- 

1  .0 

40 

32  .1 

O 

O 

in 

12.5(34.5°)  - 

1 .8 

2  .6 

11  .2 

50 

84.O 

139.0 

2  .5 

66 .0 

71  .0 

100.0 

60 

“ 

8.0 

1640.0 

1700.0 

1320.0 

HENTR I ACONTANONE  (Palmitone)  [Cfl3 (CH2  ) l4]2C0 


SOLUBILITY  OF  HENTR IACONTANONE  IN  SEVERAL  SOLVENTS 

(Garland,  Hoerr,  Pool,  and  Ralston,  1943) 


Gms.  [CH3(CH2)14]2CO  per  100  gms.  Solvent  in: 


Benzene 

Cyclo¬ 

hexane 

Tetra  Chloro 
Methane 

Ethyl 

Acetate 

Butyl 

Acetate 

\ 

Acetone 

10 

30 

50 

80 

0.1 

1  -7 
27.7 
1200.0 

C  0.1 

1  -4 
20. 

1390.(81 

0.1 

1  -3 

18.2 

•4°)  260.(76°) 

<  0.1 

2.5 

380.(77.2°) 

0 .4 

3  .8 

325.(77 .2°) 

0.1 

1  *0(56.5° 

c3Ih62° 


806 


Gms.  [CH3(CH2)14]2CO  per  100  gms.  Solvent  in: 


t° 

2“ 

Butanone 

w  ,  .  95  wt.  % 

Methanol  Ethanoi 

Iso-  n 

propanol  Butanol 

Aceto¬ 

nitrile 

Nitro^ 

Ethane 

30 

0.1 

- 

<  OTl 

-  _ 

50 

2 .6 

0.1  0.2 

0.1 

0.9 

0.1 

<  0.1 

65 

- 

0.9(64.7°)  2.7 

5-0 

10.7 

1  .0(70*) 

0.2  (6o°) 

80 

810.0 

69.5^ 

2530.  (82.3°)790.0 

3  .3(82°)  965  .0 

BRUCINE  C32H2604N2 

The  distribution  coefficient  of  Brucine  between  Ethyl  Ether  and  Water, 
for  a  concentration  of  1.03  millimol  per  liter  in  the  ether  layer  divided 
by  5-58  millimols  per  liter  in  the  water  layer  is  0.18  at  180.  (Collan- 
der,  1949). 


CERVAOIN  C32H4909N 

The  distribution  coefficient  of  Cervadin  between  Ethyl  Ether  and  Water, 
for  a  concentration  of  77  millimols  per  liter  of  the  ether  layer  divided 
by  0.27  millimol  per  liter  in  the  water  layer  is  280  at  180.  (Collander, 
1949) . 


DOTR I ACONTANE  (Dicetyl)  CH3 (CH2 >30CH3 


SOLUBILITY  OF  DOTRIACONTANE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  Crews,  1944) 


Gms.  CH3(CH2)30CH3  per  100  gms.  Solvent  in: 


t° 

Benzene 

Cyclohexane 

Tetra  Chloro 
Methane 

Trichloro 

Methane 

Ethyl  Ether 

20 

0.6 

3  -6 

1 .4 

0.3 

1 .7 

30 

4  .2 

11.0 

5-8 

3-i 

6 .0 

40 

19.0 

36.8 

20.0 

14 .8 

50 

97.0 

115  -0 

64  • 

7i  • 

60 

400 . 

400 . 

224  • 

250 . 

70 

00 

00 

00 

Gms  .  CH3 (CE2  )3C 

,CH3  per  100  gms 

.  Solvent  in 

^  Ethyl 
Acetate 

Butyl 

Acetate 

Acetone 

2- 

Butanone 

Iso¬ 

propanol 

n  Butanol 

0.2 

2  .3 

115  «o 

00 

<  0.1 

1 .0 

8.0 

180. 

00 

<  0.1 

0.2 

2.5 

75-0 

00 

0.2 

2  .2 

12  .2 

0.9 

9.2 

00 

The  eutectic  of  mixtures  of  Dotriacontane  and  Cyclohexane  is  at  6.5 
and  0.5  percent  Dotriacontane. 
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c32H66 


SOLUBILITY  OF  DOTRIACONTANE  IN  SEVERAL  SOLVENTS 

(Hildebrand  and  Wachter,  1949) 


Results  for  the  Solubility  in: 


SnBr., 


1  100  R"Bi  SnRr 


cci4 

G^.  per 

100  gTB.  UL14 


t° 


n  CR3 (CH2 )sCH3 

Ob.  C32P66  per 

ioo rub.  n 


t° 


i  CsHjg'1’ 

<*=•  C32H«  “r 
100  RUB .  3  Ogtljg 


26.8 

0  .46 

44.8 

1 .87 

48.5 

3  .92 

48.8 

4-33 

50.8 

6 .42 

52.1 

8.51 

56.0 

20.1 

cs2 

to  C32H66  rer 

ioo  rub  .  CS_ 


21  .3 

2 .04 

24  -3 

3  .15 

27 .1 

5-15 

35-0 

12 .6 

37  -5 

17>0 

42 .8 

31  -9 

44-7 

37-0 

50.6 

70.5 

53-0 

87.6 

C6H6 

to  OrfrB.  C32B66oer 
100  RUB.  C6H6 


28.4 

4.11 

29-8 

4.98 

34-2 

8.68 

35-0 

10.23 

39-0 

20.8 

43-0 

36.0 

44  .6 

44  -2 

SnCl^ 

to  GnB‘  C32%6  l*r 

ioo  guB .  SnCl^ 


21  .7 

0.84 

29-6 

2.86 

32  .6 

3  -96 

37  -4 

8.97 

39-0 

11.7 

40.8 

15-8 

40.9 

16.0 

42.9 

23.8 

53-6 

108.0 

<c2 

fc5l20 

to  GnB-  °32%6  Per 
ioo  rub.  (C2Hs ) 20 


17.4 

to 

O 

C2O 

24  .6 

1  -55 

20.6 

4.17 

30.3 

4 .60 

25 .9 

10.5 

37-3 

17-0 

31  >7 

23.9 

41 .6 

36.0 

45-9 

103  .5 

51  -6 

136.1 

30.1 

l  -31 

32 .5 

4  -44 

37-8 

4  •  02 

38.3 

12 .0 

40.8 

9.12 

45  -6 

41 .0 

53-8 

38.3 

47*1 

56.0 

(l)  =  2,  2,  4 -Trimethyl  Fentane  (Isooctane) 


HEM  IN  C32H32N4Fe04 

FERRIHEMIC  ACID  C32H33N4Fe05 

The  solubility  of  Hemin  and  Ferrihemic  Acid,  each  separately,  in  aq¬ 
ueous  solutions  of  NaOH  and  KOH  was  determined  up  to  a  concentration  of 
80.4  millimols  NaOH  per  liter,  at  which  concentration  there  was  dissolved 
26.8  urM  of  Hemin  and  27.6  mM  Ferrihemic  Acid  at  30°. 

The  results  of  solubility  and  titration  experiments  show  that  3  equiv. 
of  base  are  required  to  dissolve  Hemin  with  formation  of  soluble  dialkali 
Ferrihemate  and  Alkali  Chloride. 

The  calculated  solubilities  are,  for: 

.  .  1>36  x  io"6  mole  or  0.0009  Rm-  per  liter. 

Ferrihemic  Acid  1.63  x  10  6  mole  or  0.0010  Rm.  per  liter. 

(Morrison  and  Williams  Jr.,  1941) 


C35H70°  808 

PENTATR I ACONTANONE  (Stearone)  [CH3 (CH2 >1g]2C0 

SOLUBILITY  OF  PENTATR IACONTANONE  IN  SEVERAL  SOLVENTS 

(Garland,  Hoerr,  Pool,  and  Ralston,  1948) 


Gms .  [CH3 (CH2  )1^]2C0  per  100  gms.  Solvent  in: 


tu 

Cyclo-  TetraChloro 

Ethyl 

Butyl 

s 

Benzene  hexane  Methane 

Acetate 

Acetate 

Acetone 

10 

H 

O 

V 

^  0.1  <  0.1 

- 

_ 

_ 

30 

0.6 

0.5  0.2 

- 

0.2 

<  0.1 

50 

12  .7 

9-3  9-8 

0.1 

0.9 

0.4(56.5° 

80 

383 . 

480.  (81.4°)  133  .  (76°) 

120.  (77  .2° 

>125.  (77 -2°) 

Gms.  [CiyCH^^CO  per  100  gms.  Solvent 

in: 

tU  '  2- 

..  .  .  95  Wt .  %  Iso- 

n 

Aceto- 

Nitro  v 

Butanone 

Me l liauui  Ethanol  propanol  Butanol 

nitrile 

Methane 

50 

0.5 

<  0.1 

<  0.1 

<  0.1 

•C  0.1(50°) 

65 

- 

0 .3  (64.7°  )  0 .4  0.6 

1 .8 

0.7(70*1  0.2(60°) 

80 

290 . 

4 .9 178.50 >58.0 (82  Oio6.o 

1 .1(82 

°  >150.0 

TRIDODECYL  AMINE  [CH3 (CH2 ) 21] 3N 

SOLUBILITY  OF  TRIDODECYL  AMINE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  DuBrow,  1944  ) 


Gms.  [CH3(CH2)11]3N  per  100  gms.  Solvent  in: 


t°  " 

Cyclo 

-  Tetra  Chloro  Trichloro 

Ethyl  Ethyl 

Butyl 

Benzene 

hexane  Methane  Methane 

Ether  Acetate 

Acetate 

-20 

_ 

- 

6.3  7.6 

4.2 

1  -5 

-10 

- 

- 

16.5  26.8 

13.5  0.2 

3  -9 

0 

- 

- 

43.2  106. 

54.0  1.0 

11 .4 

+  10 

570 

570 

188.  490. 

315.0  850.0 

900.0 

Gms . 

[CH3  (CH2)u]3N  per  100 

gms.  Solvent  in: 

t° 

QS  1 

'lit.  %  Iso- 

Acetone  2-Butanone  Methanol  Ethanol  propanol 

n  Butanol 

_ 

0.5 

<  0.1 

1  -5 

10 

0.1 

9.8  <■  0.1 

2.7 

25  .5 

20 

1  .4 

00  0.3  0.2  15-3 

00 

30 

2  .2 

0.5  0 

.7  23.9 

40 

3  -4 

1  .2  1 

.5  58.0 

EUTECTICS 

OF  MIXTURES  OF  TRIDODECYL  AMINE  AND  OTHER  COMPOUNDS 

Mixture 


Wt.  %  [ch3(ch2)11]3n 


Tridodecyl  Amine  +  Benzene  +0.3 

Tridodecyl  Amine  +  Cyclohexane  -12.5 

Tridodecyl  Amine  +  Tetrachloro  Methane  -23.7 


42.5 

27.6 
3-9 


8og 


c36H 1 07 


dioctadecyl  amine  NH[CH2(CH3 )17]2 

SOLUBILITY  OF  DIOCTADECYL  AMINE  IN  SEVERAL  SOLVENTS 

(Hoerr,  Harwood,  and  Ralston,  1944) 

Gms.  NH[CH2(CH3)17]2  per  100  gms.  Solvent  in: 


t° 

/ 

Benzene 

Cyclo¬ 

hexane 

Ethyl 

Acetate 

Butyl 

Acetate 

20 

0.2 

C  0.1 

- 

- 

30 

2 .2 

1 .1 

90 

16 .4 

13  -1 

C  0.1 

” 

SO 

7.1 .0 

65.0 

2  .2 

2.1 

60 

226.0 

214.O 

78.0 

43  -6 

2“ 


i.8 

25  .8 


Aceto- 
Acetone  nitrile 


o.i 

2 .0(56.1° ko.i 


Gms.  NH[CH2 

(CH3)17]2  per  100 

gms.  Solvent  in: 

t° 

^Tetra  Chloro  Trichloro 

Ethyl  U  u  1 

95  Wt.  % 

Iso- 

n 

Methane 

Methane 

Ether  Methanol 

Ethanol 

propanol 

Butanol 

10 

0.2 

0.5 

- 

- 

- 

- 

20 

1 .2 

2.8 

-  “ 

— 

“ 

30 

4.6 

9.8 

0.3 

“ 

40 

15.1 

25  -4 

1 .7(34.50  )~ 

- 

— 

0.2 

50 

40.0 

62 .0 

- 

0.1 

1 .2 

5  -4 

60 

— 

— 

0.6 

4-9 

13  -4 

63  .0 

TRIOCTADECYL 

AMINE  [CH3(CB 

l2  *  1 71 3  ^ 

\ 

SOLUBILITY  OF  TRIOCTADECYL  AMINE  IN  SEVERAL  SOLVENTS 

(Ralston,  Hoerr,  and  DuBrow,  1944) 


Gms.  [CH3  (CH2  )17]3N  per  100  gms.  Solvent  in: 


L 

s' 

Benzene 

Tetra  Chloro 

Trichloro 

Cyclohexane 

Methane 

Methane 

Ethyl  Ether 

0 

- 

- 

1  -5 

0.9 

C  0.1 

10 

0-5 

2 .0 

5  .2 

4.1 

1 .6 

20 

4  .2 

18.6 

13  -0 

13  -5 

8.1 

30 

49.2 

77.0 

33  -5 

40.6 

28.8 

40 

168.0 

202 .0 

81  .0 

117.0 

- 

50 

00 

-p 

0 

0 

950.0 

335-0 

650.0 

- 

60 

00 

OO 

00 

00 

- 

t° 

Gms 

•  [CH3(CH2)17] 

3N  per  100  gms 

.  Solvent  in 

Ethyl  Acetate 

Butyl  Acetate 

2-Butanone 

Isopropanol 

n  Butanol'' 

20 

r-t 

O 

V 

0.1 

_ 

3« 

0.4 

2 .4 

0.1 

40 

3  -2 

15.1 

2.4 

<  0.1 

0.2 

50 

1550.0 

1550.0 

1250.0 

2 .0 

17.0 

60 

00 

OO 

00 

5-3 

00 

The  eutectic  of  Trioctadecyl  Amine  +  Benzene  is  at  5.5°  and  0.2  Wt.  %  Amine 


The 


eutectic  of  Trioctadecyl  Amine  +  Cyclohexane  is  at  6.5°arri'o.i  Wt.  %  Amine 


CyHjjOjj 


8lO 


ALOE  -  EMODIN 


SOLUBILITY  OF  ALOE -EMODIN  IN  0.1  M  BORAX -SODIUM  CARBONATE  BUFFERS  AT  250 

(Stone  and  Furman,  1946) 

The  saturated  solutions  were  prepared  by  intermittent  shaking  and  ana¬ 
lyzed  by  colorimetric  comparison  with  standard  solutions. 


Solution 

Mols.  Aloe-Emodin 
per  liter 

9.8 

0.00076 

10.0 

0.000963 

10.4 

0.00148 

10.8 

0.00287 

11.0 

0.00433 

By  means  of  the  apparent  ionization  constant  it  was  found  that  the  in¬ 
trinsic  solubility  of  Aloe-Emodin  is  5.5  x  io-5  mole  per  liter. 


DYES 


SOLUBILIZATION  OF  DIMETHYL  AMINOAZO  BENZENE  (DMAS)  AND  OF 
i-o  TOLY LAZO-2 -NAFHTHOL  (Orange  OT )  IN  AQUEOUS  SOLUTIONS  OF 
SODIUM  AND  POTASSIUM  LAURATE  SOLUTIONS  AT  30° 

(Kolthoff  and  Stricks,  1948) 


An  excess  of  the  dye  was  added  to  solutions  of  varying  concentrations 
of  the  Soap  (Na  and  K  Laurates )  and  the  mixtures  rotated  at  30°  for  1  to 
2  weeks.  The  bottles  were  placed  in  an  upright  position  to  allow  the 
excess  of  dye  to  settle.  The  supernatant  dye  solution  was  filtered 
through  a  plug  of  glass  wool  and  a  measured  amount  diluted  in  a  volumet¬ 
ric  flask  with  Ethanol.  The  extinction  given  by  the  dissolved  dye  was 
measured  in  1  cc  cells  in  the  Beckman  Spectro  photometer  and  the  concen¬ 
tration  determined  by  comparison  with  calibration  curves  made  with  the 
pure  dye . 


Results  of  the  Solubilization  of: 


DMAB 


Orange  OT 


Moles  Soap 
per  liter 

Mgs .  DMAB  1 

/ 

Na  Laurate 

0.0059 

1.05 

0.0118 

2.54 

0.0235 

3  -30 

0.0469 

33-1 

0.0938 

108. 

0.1875 

242 . 

0.375 

509. 

0.75 

r  liter  in: 

Moles  Soap 

K  Laurate 

per  liter 

- 

0.0059 

1  -19 

0.0118 

1 .49 

0.0235 

31-8 

0.0468 

105  . 

0.0938 

249- 

0.1875 

498. 

0.375 

981 

0.749 

Mgs.  Orange  OT  per  liter  in: 


Na  Laurate 

K  Laurate 

0.682 

2 .20 

0.815 

2 .62 

3-02 

3-02 

27.25 

3i  -5 

88.0 

91  -9 

212 .7 

216.5 

- 

462 .0 

- 

945-0 

Similar  results  are  given  for  50°  and  for  concentrations 
mols .  soap  per  liter  at  the  two  temperatures. 


of 


0 


0.16 


The  authors  also  give  a  very  extensive  series  of  determinations  of  the 
solubilization  of  DMAB  in  Na  and  K  Caprates ,  Oleates,  Stearates , 
tat„  Mvri^tates  Dodecyl  Amine  HCl,  Di  sec.  Butyl  Naphthalene  Sulfonate, 
Daxad’11!  Triton  R-Joo,  Aerosol  AY,  K  Dehydro  Abietate  and  Na  Rosinate. 
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DYES  (Con.) 


SOLUBILITIES  OF  YELLOW  AB  AND  ORANGE  OT  IN 
x-.o  PERCENT  AQUEOUS  SOLUTIONS  OF  SOLUBILIZERS  AT  25 

nrt  XrRaia.  1942) 


Solubilizer 


Mgs.  Dye  per 
100  cc  Solution 

^Yellow  AB^  Orange  OT 


Solubilizer 


Mgs.  Dye  per 
100  cc  Solution 

Yellow  AlP Orange  Or' 


Duponal  20.8 


Aerosol  CT  12.0  i-b. 
Iauryl  pyridinium  Iodide  31.9  12.4 
Sodium  Ncvenate  3  -  t  4*6 
Sapamine  MS  53*5  8.5 
Anhydrous  Wettal  60.2  10.4 


Aquasol  A,R 

62.0 

10.0 

Moncsulph 

75-0 

18.6 

Morpeltex  B 

36.8 

3.80 

Na  Deoxycholate 

6.1 

1.52 

Na  Taurocholate 

5.6 

1.45 

Na  Cholate 

2.4 

0.29 

Na  Dehydro  Cholate 

0.0 

0.0 

Results  are  also  given  for  the  solubility  of  Orange  OT  in  0.01  N  solu 
tions  of  pure  colloidal  electrolytes  at  25°- 


SOLUBILITY  OF  ORANGE  OT  IN  AQUEOUS  SOLUTIONS  OF  AEROSOL  T  AT  250 

(Merrill,  Jr.  and  McBain,  1942) 


Normality  of  Mgs.  Orange  OT 

Aerosol  T  per  100  cc  Sol. 


Normality  of  Mgs.  Orange  OT 

Aerosol  T  per  100  cc  Sol. 


0.0010 

0.02 

0.0020 

0.04 

0.0037 

0.07 

0.0050 

0.14 

0.0075 

0.31 

0.0100 

0.47 

0.0125 

0.64 

0.0150 

0.88 

0.0200 

1  .25 

0.0225 

1  -55 

0 .0250 

1 .82 

0 . 03  00 

2  .32  -  2  .48 

Results  for  the  solubilization  of  Orange  OT  in  aqueous  solutions  of  K 
Laurate ,  K  Caprylate,  K  Caprate  and  K  Myristate  alone  and  with  added  in¬ 
organic  salts.  In  general  the  results  are  expressed  in  terms  of  gm.  of 
dye  per  mole  of  soap.  (McBain  and  Green,  1946). 

Results  for  the  solubilization  of  Orange  OT  in  aqueous  solutions  of 
Hexanoline  Oleate ,  Catol  607 >  Nonethylene  Glycol  Monolaurate  ,  Detergent 
X  and  Triton  NE  at  o° ,  250  and  70° ,  with,  in  some  cases,  added  KC1,  are 
given  by  McBain,  Wilder,  and  Merrill,  Jr.,  1948.  Results  are  also  given 
for  the  solubilization  of  Orange  OT  and  Yellow  AB  in  aqueous  0.1  normal 
solutions  of  Na  Deoxycholate ,  Na  Cholate  ,  Na  Dehydro  Cholate  and  Oronite 
Sulfonate . 


OILS 


The  solubility  of  Cotton  Seed  Oil  in  aqueous  solutions  containing  from 

^?n!!i0T^rCentc0^S0diUm  Benzene  Sulfonate,  Solium  p  Cymene  Sulfonate, 
Sodium  Toluene  Sulfonate  and  Sodium  Xylene  Su  If  On  ate ,  was  found  to  be  less 

Everson!5! 949 )P6r  10°  CC  aqUeous  solvent  at  25°  and  at  6o°  .  (Booth  and 
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PARAFFIN  WAX,  PARAFFINIC  OIL,  NAPHTHENIC  OIL 

THE  CRITICAL  SOLUTION  TEMPERATURES  OF  MIXTURES  OF 
PARAFFIN  WAX  (PW),  PARAFFINIC  OIL  IPO)  AND  NAPHTHENIC  OIL  (NO, 
EACH  SEPARATELY,  WITH  VARIOUS  SOLVENTS 

(Francis,  1944) 


C. 

S.T. 

of  . 

Solvent 

the 

Mixt 

ure 

PW 

FO 

NO 

Acetic  Acid 

178 

201 

153 

Acetic  Anhydride 

160 

172 

143 

Propionic  Acid 

8 

10 

-31 

Chloro  Acetic  Acid 

238 

220 

187 

Furoic  Acid 

267 

250 

214 

Benzoic  Anhydride 

123 

124 

66 

Phthalic  Anhydride 

215 

209 

160 

Anthranilic  Acid 

229 

227 

175 

Methanol 

187 

204 

188 

Ethanol 

112 

128 

108 

n  Propanol 

65 

82 

48 

Is opr opanol 

68 

83 

60 

n  Butanol 

25 

36 

1 

Isobutanol 

38 

SO 

28 

sec .  -  Butanol 

18 

31 

9 

Isoamyl  Alcohol 

12 

18 

-15 

Diacetone  Alcohol 

94 

96 

65 

Methyl  Cellosolve 

115 

119 

95 

Cellosolve 

98 

1 06 

74 

Methyl  Carbitol 

192 

200 

168 

Carbitol 

125 

133 

109 

Ethylene  Chlorohydrin 

170 

171 

141 

Furfuryl  Alcohol 

180 

183 

148 

Tetrahydro  Furfuryl 

Alcohol 

ISO 

150 

115 

Benzyl  Alcohol 

123 

119 

76 

phenyl  Ethanol 

99 

98 

47 

Cinnamyl  Alcohol 

152 

152 

145 

Croton  Aldehyde 

63 

69 

32 

Dicroton 

35 

27 

-8 

A  Idol 

116 

122 

86 

paraldehyde 

34 

40 

12 

Furfural 

159 

165 

122 

Benzaldehyde 

49 

45 

14 

Salicyl  Aldehyde 

80 

78 

39 

Aniline 

116 

US 

75 

o  Toluidine 

72 

69 

34 

2  Toluidine 

63 

54 

Xylidines 

34 

29 

-14 

Methyl  Aniline 

— 

46 

a  Naphthylamine 

145 

141 

87 

0  Naphthylamine 

160 

155 

98 

_  Q 

o  Amino  Diphenyl 

88 

82 

20 

2  Amino  Diphenyl 

155 

142 

93 

Diphenyl  Amine 

67 

64 

10 

Diphenyl  Ethylene 

85 

Diamine 

139 

134 

phenyl  a  Naphthyl  Ami 

ne  90 

70 

24 

z 

o  Chloro  Aniline 

SO 

46 

0 

o  Nitro  Aniline 

227 

216 

163 

o  a-Nitro  Amino 

Toluene 

191 

187 

129 

C.S.T.  Of 


Solvent 

the 

Mixture 

PW 

FO 

NO 

0  Fhenetidine 

80 

35 

46 

2  Phenetidine 

139 

131 

90 

Ethyl  Formate 

65 

7i 

41 

Ethyl  Acetate 

12 

10.S 

.-17 

Ethyl  Aceto  Acetate 

125 

130 

101 

Ethyl  Lactate 

115 

121 

94 

Ethyl  Oxalate 

114 

120 

85 

Butyl  Oxalate 

23 

14 

-22 

Methyl  Fuorate 

114 

113 

78 

Ethyl  Fuorate 

85 

85 

49 

n  Propyl  Fuorate 

53 

49 

12 

n  Butyl  Fuorate 

57 

58 

15 

n  Amyl  Fuorate 

51 

50 

9 

Methyl  Anthranilate 

101 

99 

55 

Phenyl  phthalate 

190 

- 

- 

Ammonia 

- 

- 

- 

Carbon  Dioxide 

- 

- 

— 

Sulfur  Dioxide 

95 

113 

86 

Acetone 

6S 

77 

52 

Acetophenone 

51 

47 

13 

Quinone 

162 

152 

117 

Nitro  Benzene 

54 

53 

14 

0  Nitro  Toluene 

39 

35 

-4 

0  Nitro  phenol 

81 

76 

32 

0  Nitro  Chloro Benzene  78 

73 

28 

2  Nitro  Benzyl Chloridei39 
2 -Nitr 0-4 -Methyl 

134 

80 

phenol 

56 

54 

12 

m  Dinitro  Benzene 

2,  4 -Dinitro  Chloro 

238 

230 

169 

Benzene 

218 

206 

151 

phenol 

117 

112 

74 

p  Cresol 

82 

76 

28 

m  Cresol 

94 

93 

43 

2  Cresol 

97 

98 

48 

Cresylic  Acid 

74 

74 

23 

g  Chloro  phenol 

58 

50 

6 

2  Chloro  phenol 

111 

103 

55 

2 , 4 -Xylen-i  -ol 

21 

27 

(-30 

0  Benzyl  Fhenol 

ll6 

108 

54 

Eugenol 

64 

63 

21 

0  Hydroxy  Diphenyl 

77 

69 

18 

m  Hydroxy  Diphenyl 

162 

156 

lOO 

P  Naphthol 

159 

152 

92 

176 

Acetanilide 

233 

232 

n  Butyramide 

- 

“ 

>231 

Chlorex 

70 

68 

34 

Dioxane 

45 

45 

14 

oc  Naphthonitrile 

92 

91 

42 

ft-  Naphthonitrile 

98 

95 

43 

pyridine 

23 

25 

-10 

Thiocarbani lide 

179 

177 

153 
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WAX 

ThP  Qnlnhilitv  Of  Cotton  Wax  at  temperatures  from  o°  to  70°jn  ten 
solvents  (Benzene,  Toluene ,  Xylene ,  Turpentine,  Carbon  Tetra  Chloride, 
Carbon  Disulfide,  Chloroform  and  Skellysolvent )  in  which  it  is  readily 
S!e laboit  at  «•)  and  ten  solvents  (Methyl  Alcohol  Ethy 

Alcohol,  n  Fropyl  Alcohol,  n  Butyl  Alcohol,  Isoamyl  Alcohol,  tert .  Buty 
Alcohol,  Diethyl  Ether,  Ethyl  Acetate,  Acetone  and  Glacial  Acetic  Acid) 
in  which  it  is  difficultly  soluble  (about  2  -  4%  at  25°). is  reported  in 
the  form  of  diagrams  by  Tonn  and  Schoch,  1946. 


COAL  TAR 

Data  for  the  two-phase  system  formed  with  soluble  Coal  Tar,  Pentane 
and  Liquid  Propane  at  30°,  6o° ,  8o°  and  90°  are  used  by  Kulin,  Jr.,  1940 
to  demonstrate  the  use  of  selective  solvent  action  in  the  separation  of 
complex  mixtures. 


LIGNIN 

Data  for  the  solubility  of  Lignin  in  Methanol  and  for  the  ternary 
equilibrium  in  the  system  Methanol,  Methanol-Soluble  Lignin  and  Insolu¬ 
ble  Lignin  Cellulose,  as  well  as  the  application  of  this  data  to  the 
counter  current  extraction  of  acid  hydrolyzed  Ligno  Cellulose,  are  pre¬ 
sented  by  Kafzen,  Sawyer,  and  Othmer,  1945. 


ACETYLATED  WOOD 


Resin  free,  alkali  extracted  red  oak  wood  meal,was  acetylated  with 
Acetic  Anhydride,  using  sulfuric  acid  as  catalyst.  The  'fcrude  acetylated 
wood"  was  recovered  by  pouring  the  reaction  mixture  into  water. 

The  solubility  of  this  crude  acetylated  wood  in  Chloroform  varied  with 
the  maximum  temperature  of  acetylation  as  follows. 


Maximum  Temperature  Average  Solubility 
of  Acetylation  in  Percent 


25  47-7 
28  73.3 
35  78.4 

This  indicates  that  the  extent  of  acetolysis  determines  the  degree  of 
solubility  of  the  crude  acetylated  wood  in  organic  solvents.  (Feniston, 
McCarthy,  and  Ribbert ,  1940). 


CELLULOSE 


The  approximate  solubility  of  Cellulose 
liquid  Nitrogen  Tetroxide  (N_0„ )  and  some 
miscible  with  or  soluble  in  this  oxide  of 
0.5  gm.  Cellulose  per  10  cc  of  solvent  at 
°f  N2®4  in  the  mixed  solvents  varied  from 
Unrun,  McGee,  and  Kenyon,  1947). 


(Cotton  Linters)  in  mixtures  of 
60  organic  compounds  which  are 
nitrogen,  varies  from  0.1  to 
room  temperature.  The  content 
50  to  90  wt .  percent.  (Fowler, Jr. 
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CELLULOSE  ACETATES 

Resalts ,  for  the  most  part,  in  the  form  of  diagrams,  are  given  by  Fapkov 
and  Korschunova,  1938,  for  the  solubility  of  Cellulose  Acetate  with  the 
higher  acetyl  numbers,  in  mixtures  of  solvents.  The  outmost  point  of 
these  curves  is  the  critical  temperature.  From  changes  in  the  position 
of  these  points  the  dissolving  capacity  of  the  components  of  the  solvent 
mixture  is  deduced. 

See  also  under  polymers 

Approximate  estimates  of  the  solubility  of  six  commercial  Cellulose 
Acetate  Butyrate  Esters  in  single  solvents,  binary  mixtures  and  complex 
lacquer  type  solvent  mixtures, are  given  by  Malm  and  Smith,  Jr.,  1949. 


SOLUBILITY  OF  CELLULOSE  TRIACETATE  IN  SEVERAL  SOLVENTS 

(Marvel,  Harkema,  and  Copley,  1941) 


Solvent 

Formula 

Gms.  C6H?02 
per  100  gms 

phenyl  Acetylene 

c6h5c>.ch 

00 

rH 

O 

O 

Thiophenol 

c6h5sh 

O.O32 

i-Heptyne 

CH3ICH2>4C;CH 

0.010 

Nitro  Methane 

ch3no2 

0.017 

Methyl  Ethynyl  Carbinol 

ICH3)20HCCsCH 

5.4 

pyrrol 

pCH:CHCH:gH 

13  -0 

CELLULOSE  NITRATE 


SOLUBILITY  OF  CELLULOSE  NITRATES* CONTAINING  VARYING  PERCENTAGES  OF 
NITROGEN,  IN  SEVERAL  SOLVENTS  AT  20°  (?) 

(Wadano,  1940) 


Fercent  N  in 
Cellulose 
Nitrate 

7 .66 
8.36 
9.03 

9-95 

10.28 

10.87 

11  .22 

11  .72 

12  .27 
12 .72 

13  *21 


Gms.  Cellulose  Nitrate  per  100  gne .  Saturated  Solution  in: 


Methanol 

Ethanol 

95-5% 

Ethanol 

10%  Camphor 
in  Ethanol 

20%  Camphor 
in  Isobutanol 

2  .3 

0.8 

0 .2 

0.8 

- 

3  -2 

0.8 

0.6 

1  -5 

19-5 

5-8 

5  .5 

14 .6 

84 .6 

31  .1 

32  .8 

71 .0 

100 . 

71 .0 

58.0 

94.0 

0 

- 

100.0 

30.7 

100.0 

- 

82 .0 

10.0 

100.0 

5-3 

- 

13  -9 

1  -5 

“* 

1 00 . 

2.9 

0.8 

7-3 

2 .0 

6 .7 

1  -4 

0.6 

2 .2 

2  .0 

1  .0 

0.6 

1 .0 

8x5 
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Gins.  Cellulose  Nitrate  per  100  gms.  Saturated 


percent  N  in 
Cellulose 
Nitrate 

/ - 

Methyl 

Acetate 

Ethyl 

Acetate 

Butyl 

Acetate 

Acetone 

7.66 

6.0 

2  .5 

2  .2 

3-8 

8.36 

34-0 

6.0 

3  -3 

7-4 

9-03 

95-6 

63  .8 

32  .8 

72 .0 

9-95 

100. 

100 . 

100 . 

100. 

10.28 

— 

13  -21 

67  .2 

~ 

Solution  irr: 


Methyl  Ethyl 
Ketone 

4 .0 

68.0 
95  -5 
xoo.o 


Results  are  also  given  for  the  solubility  of  Cellulose  Nitrates  con¬ 
taining  varying  percentages  of  Nitrogen,  in  mixtures  of  Acetone  +  Benzene, 
Camphor  +  Alcohol  and  Ether  +  Alcohol. 


POLYMERS 

SOLUBILITY  OF  SEVERAL  POLYMERS  IN  CHLORINATED  SOLVENTS  AT  30° 

(Marvel,  Dietz,  and  Copley,  1940) 


Folymer 

Gms . 

Folymer 

per  100  gms.  Solvent 

in: 

y - 

CHC13 

cci4 

CHC1:CC12  C12C:CC12 

chci2chci. 

Ethylene  phthalate 

>100 

0.021 

1.0  0.007 

33 

Superpoly  Hexamethylene 
Adipate 

>  87 

10.0 

55.0  0.06 

77 

Superpoly  Ethylene  Adipate>ioo 

0.114 

>  85 .0  0.078 

>100 

Folymethyl  Methacrylate 

77 

0.116 

96.  0.047 

>100 

Cellulose  Acetate 

5  -2 

0.002 

0.002  0.001 

5.8 

Folyvinyl  Acetate 

>100. 

9.3 

64.0  0.003 

>100. 

Folymethyl  Vinyl  Ketone 

>  100 

0.002 

78.0  0.001 

70 

The  solubilities  marked  with  a>  are  at  25°  and  are  probably  minimum 
values . 


SOLUBILITY  OF  SEVERAL  POLYMERS  IN  HYDROGEN  BONDING  SOLVENTS  AT  30° 

(Marvel,  Harkema,  and  Copley,  1941) 


Polymer 


Folyvinyl  Acetate 
Folymethyl  Vinyl  Ketone 
Folymethyl  Methacrylate 
Polyvinyl  Chloride 
"Vinylite"  <34.i%Cl) 


Gms .  Folymer  per  100  gms .  Solvent  in: 


(A) 

(B) 

(C) 

(D) 

(E) 

(F) 

(G)"" 

93 

85 

1 09 

93 

71 

53 

81 

40 

24 

0.036 

35 

19 

0.2 

25 

46 

33’ 

0.73 

19 

27 

0.3 

41 

0.085 

0 .048  o.  106 

0.0C4 

0.007 

- 

0.115 

110. 

99 

0.053 

2.1 

0.504 

- 

86. 

A  =  Phenyl  Acetylene  C^CiCH 

B  =  Thi ophenol  C6H5SH 

C  =  l-Heptyne  CH3  (CH2  I^C  iCH 

D  =  Nitro  Methane  CH  NO 
3  2 


E  =  Methyl  Ethynyl  Carbinol 

(CH2)2OHC-ClCH 

F  =  n  Methyl  Acetamide  CH3C0NHlCH3) 
G  =  Pyrrol  }JHCH  :CHCH  :£H 
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POLYSTYRENE 

Results  for  the  solubility  of  polystyrenes  of  high  molecular  weight 
(Est .  250,000)  in  n  alkanes  and  mixtures  with  Toluene  at  temperatures  up 
to  260°  are  given  by  power,  1949a.  The  solubilities  were  found  to  be 
noticeably  less  than  for  the  samples  of  lower  molecular  weight  previously 
studied.  (See,  under  Styrene,  CgHg,  p  700  ) .  In  the  case  of  the  higher 
molecular  weight  samples,  the  critical  resin  concentration  occurs  well 
above  50%,  but  for  the  samples  of  low  molecular  weight  it  may  exceed  90%. 
This,  however,  may  be  reversed  depending  upon  whether  a  good  or  poor 
solvent  is  used  in  the  one  case  or  the  other. 


POLYTHENE 

Data  for  the  solubility  of  Polythene  in  organic  liquids  of  different 
type,  and  for  the  amounts  of  these  liquids  absorbed  by  solid  polythene, 
are  given  by  Richards,  1946.  Hydrocarbons  and  Halogenated  Hydrocarbons 
are  the  best  solvents  and  are  absorbed  to  the  greatest  extent .  Diagrams 
as  well  as  numerical  results  are  given  for  the  solubility  of  polythene  in 
and  its  absorption  by,  Nitro  Benzene,  Amyl  Acetate,  Xylene,  n  Heptane, 
n  Cetane,  Paraffin  Wax,  etc. 


SAPONIN  (Sapoalbin) 


SOLUBILITY  OF  SAPONIN  IN  AQUEOUS  ETHYL  ALCOHOL  AT  ABOUT  20° 

(Verstraete,  1948) 


A  series  of  sealed  tubes  were  prepared  to  contain  increasing  excess  of 
Saponin  suspended  in  5  cc  volumes  of  aqueous  alcohol  of  increasing  a  co 
hoi  content.  The  tubes  were  mechanically  shaken  for  15  hours  and  the 
dissolved  Saponin  found  by  residue  determination.  (It  is  not  specified 
whether  undissolved  residue  of  Saponin  or  residue  obtained  by  evapora¬ 
tion  of  saturated  solution  is  intended) 


Saponin  dissolved  in  Aqueous  Alcohol  of: 


Solid  Phase 
in  percent 

"0% 

1  .75 

1 .75 

4  .36 

4  .36 

8.75 

8.75 

13.08 

13 .08 

17.50 

17.50 

21 .88 

21.88 

26 .25 

26 .25 

30.63 

30.63 

35-00 

35-00 

Qualitative  results 
ber  of  other  solvents. 


20%  35%  50% 

1  .75  1  .70  1.75 

4.3O  3 .20  4 .26 

8.20  5.96  7.97 

11.87  6.16  10.21 

15.71  3*20  11.30 

19.00  4-40  12.43 

22.30  4-88  12.26 

23.27  "  12.47 

30.85  6.40  14.84 

'e  given  for  the  solubi 


65% 

80% 

96% 

1  .73 

- 

0.00 

3.98 

co 

L" 

CQ 

0.00 

5-56 

3.50 

0.01 

6  .36 

4.38 

0.00 

7 .68 

- 

0 . 06 

8.79 

- 

0.08 

8.79 

4-75 

0.14 

8.86 

- 

0.12 

13  .37 

4-75 

0.13 

ity  of  Saponin  in  a  num- 


INSULIN 

The  solubility  of  Crystalline  Zinc  insulin  ,°-|3s^u^iHyZii  Jhe^hos 
at  50  is  of  the  order  of  °  ‘^vstairwere  formed,  passed  through  a  minimum 

til  t-Tr  S.S  »<*  «-  «  1C""  i0niC  S"en8 

(Cohn,  Ferry,  Livingood,  and  Blanchard,  1941  • 
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CxHxOx 


PENICILLIN  G  (Benzyl  Penicill in) 


SOLUBILITY  OF  THE  SODIUM,  POTASSIUM  AND  AMMONIUM  SALTS  OF 
BENZYL  PENICILLIN  IN  PURE  ACETONE  AND  IN 
ACETONE  CONTAINING  2%  OF  WATER 

IPaee  and  Waller,  19491 


Results  for: 


Sodium  penicillin 

potassium 

penicillin 

Ammon i urn 

Penicillin 

Gms  .  per  100  cc  of 

Gms .  per 

100  cc  of 

Gms  .  per 

100  cc  of 

t° 

Acetone  Containing: 

Acetone  ( 

Containing: 

Acetone  Containing. 

>  0.5%  H20  2.0%  h2o 

>0.5%  h2 

0  2.0%  H20 

>  0.5%  H2C 

l  2.0%  H20 

-78 

0.01 5  1.6 

0.015 

0.055 

0.45 

0.25 

-40 

0 . 01 1  2.6 

0.004 

0.070 

0.33 

0.15 

-2  0 

0.006  1.2 

0.004 

0.075 

0 .27 

0.15 

0 

0.004  0.1 

0.004 

0.085 

0.35 

0.20 

+25 

0.004  o-i 

0.004 

0.090 

1 .2 

0.35 

40 

0.008  0.1 

0.010 

0.085 

1 .8 

0.90 

Results  are  also  given  for  Acetone  containing  1.0%  H20. 


RIBOFLAVIN 

SOLUBILITY  OF  RIBOFLAVIN  IN  AQUEOUS  SOLUTIONS  OF  NICOTAMIDE  AT  ABOUT  2s0 

(Frost,  1947) 


Supersaturated  solutions  of  Riboflavin  in  Nicotamide  solutions,  ad¬ 
justed  to  pH  5.0  with  HC1,  were  made  by  heating.  On  cooling  to  room 
temperature  the .Ribof lavin  crystallized  out.  The  concentration  of  Ribo¬ 
flavin  remaining  in  solution  was  determined  f luorometrically .  Certain 
lots  of  Riboflavin  appeared  to  be  5  -  10%  less  soluble  than  other  lots. 


Gms .  per  100  gms .  Solution  Gms  .  per  100  gms .  Solution 

_ /\ _  _ _ 

Nicotamide  Ribof  lavin'  ^Nicotamide  Ribof  lavin'" 


0.0 

0.011 

iS-o 

0.10 

10.0 

0.24 

20.0 

0.56 

30.0 

1 .0 

O 

O 

1  .6 

O 

O 

\n 

2  .5 

Results  in  the  form  of  a  diagram  are  given  for  the  solubility  of  Ribo¬ 
flavin  in  20%  solution  of  Nicotamide  acidified  with  varying  amounts  of 
HC1,  with  measurements  of  the  pH  of  each  saturated  solution.  The  acidity 
has  little  effect  until  the  pH  is  lowered  to  about  5.0.  Thereafter,  the 
solubility  decreases  rapidly  until  at  pH  3.0  it  is  only  about  0.2%. 


8i8 


^x^x^x 

PROLACTIN 


SOLUBILITY  OF  PURIFIED  PROLACTIN  HYDROCHLORIDE  IN 
METHANOL  AND  IN  ETHANOL  AT  pH  3.1  AND  240  -  250 

(Fleischer,  1943) 

Mixtures  of  50  milligrams  of  Prolactin  Hydrochloride  and  0.4  cc  of  sol¬ 
vent  were  stirred  with  a  glass  rod  during  4  hours  and  then  centrifuged 
for  30  minutes  at  2000  R.P.M.  The  clear  supernatant  liquid  was  weighed, 
brought  to  dryness  in  a  vacuum  desiccator  over  CaCTj,  and  the  dry  weight 
determined.  Saturation  was  reached  with  certainty  in  only  three  of  the 
experiments . 


Solubility  of  prolactin 

Solvent  Source  of  prolactin  jn  percent  by  weight 


Methanol  99.5% 

Methanol  99.5% 

Ethanol  100% 

Ethanol  100% 

Ethanol  95% 

Ethanol  95%  Saturated  with  NaCl 


Sheep 

21 .9 

Beef 

>  14.3 

Sheep 

3-5 

Beef 

4-4 

Beef 

>  12.9 

Beef 

>  13-2 

PROGESTERONE 

The  average  solubility  of  Synthetic  Alpha  progesterone  IC21H3002)  in 
water,  determined  spectrophotometrically ,  is  0.00168  gm.  per  100  cc  at 
25°.  The  solubility  in  aqueous  saline  solution  (0.9%  NaCl)  is  0.00151 
gm.  per  100  cc  at  250  .  (Haskins,  Jr.,  1949). 


SOLUBILITY  OF  PROGESTERONE  IN  AQUEOUS  SALT  SOLUTIONS, 
IN  AQUEOUS  BOVINE  ALBUM I NE  AND  IN  RABBIT  SERUM 

(Bichoff  and  Pilborn,  1948) 


Note  -  Saturation  was  approached  both  from  above  and  below.  Variable 
ratios  of  excess  solid  phase  to  solvent,  as  well  as  renewal  of  the  sol¬ 
vent  in  contact  with  the  same  solid  phase,  were  employed.  The  dissolved 
Progesterone  was  determined  by  the  color  reaction  of  Zimmerman  using  a 
Lumitron  colorimeter  with  voltage  stabilizer,  for  photo  colorimetry. 

The  results  are  given  in  terms  of  Mols .  Progesterone  dissolved  per  li¬ 
ter  x  10*.  In  each  case  they  show  the  range  of  values  obtained  by  vari¬ 
ations  in  manner  of  attaining  equilibrium. 

Results  for  Aqueous  Solutions  of: 

ga^ts  Bovine  Albumin  and  Rabbit  Serum 

_  „  Progesterone 

r  cc  F1;  ogesterone  Gms .  per  100  CC  pH  Dissolved  at: 

Gms .  per  100  cc  Dissolved  at. 

VN  — — 

_ — — - _ _  O  r 


37- 5C 


.0  (=H20) 

.o  gm.  NaCl 

.0 


.0 

.1 

.0 

.0 


NaHCCL 

Na^sq; 


3-5 

3-0 

2- 3 

2.0 

3- 3 
2.8 
2.2 


-  4 

-  3 


-  3 

-  2 


4.6 
.2 
•5 
3-1 
7 
9 
2.3 


59-5° 

6.1  -  6.3 
5-1 

4.8  -  4.9 
3-3  -  4-1 


1  .dl  Bovine  Albumin  5.3 

_  .1  II 


3. eft 
3. eft 
3. eft 


5.3 

7-4 

8.1 


37- 5l 

1 .3  “  1  >5 

2.7  -  3-4 

3 .8  -  4 .4 
6.2  -  6.8 


25  -o 


1 .9  "2.6 

2.9  "  3-0 


Rabbit  Serum 
6.1%  Protein  Content8.5  10.9-12.5 
■'  »  8.3  11.8 

'  "  8.2  9-5 

1  it  Q  *>  hi  .1 


6.2% 

5.8ft 
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TESTOSTERONE 


SOLUBILITY  OF  TESTOSTERONE  IN  AQUEOUS  SALT  SOLUTIONS, 
IN  AQUEOUS  BOVINE  ALBUMIN  AND  IN  RABBIT  SERUM 

(Bischoff  and  Pilhorn,  1948) 


See  note  under  Frogesterone . 
Results  for  Aqueous  Solutions  of: 


Salts 


Gms .  per  100  cc 


Testosterone 
Dissolved  at  : 


o.o  (=  ILO) 

1  .o  gm.  NaCl 
2.0 
4.0 

o.i 
2.0 
4.0 


25l 


NaHCCL 

Na2SCg 


0.91  -0.99 
O.74-O.84 
O.67-O.76 
O.S4-O.63 


37-5 

1 .24-1  -30 
1 .07-1 .17 
O.98-I .09 
O.78-I.OO 
1  .21-1 .23 
0.88-0.92 
O.66-O.76 


Bovine  Albumin  and  Rabbit  Serum 


Gms.  per  100  cc 


1%  Albumin 
3%  " 

3%  " 

3% 

5.8* 

6.df> 

7-3* 


Rabbit  Serum 
1  Protein  Content 


Testosterone 
pH  Dissolved  at 


25" 


37.5 


5-4  -  4 -9-5 -4 

5.3  9.0-10.7  10.9-11.9 

7.4  12.3-12.6  13.2-14.2 


8.0 

8.2 

8.3 
8.5 


15.3-15.6 

28.0 

33-0 

31.  -  35. 


ESTRADIOL 

The  solubility  of  a-  Estradiol  in  1  percent  Isotonic  y  Globulin  Solution 
at  pH  7.0  was  3.9  x  i0;5  mole  per  liter.  At  pH  5.3  to  5.5  the  solubility 
0  Estradiol  in  Isotonic  Solution  containing  3.0  gms.  per  100  cc  of  bovine 
crystalline  albumin  is  2.0  x  10  4  per  liter.  (Bischoff  and  Filhorn,  1948). 


ZEIN  (Protein  from  Corn) 

The  qualitative  solubility  characteristics  of  Zein  are  described  in 
cons,der,b  e  detail  by  S.allen,  lw.  It  is  pointed  out  th“  the  neSer.l 
type  of  solubility  behavior  of  Zein  is  the  same  as  for  other  high-molecu- 

h ig hly 'polymer i zed°res  1  ns*'6  P  S"Ch  “  Cell"l0se  *«'*«  - 

Bv^r,,J«3P!rPpSe«  solubility^ curves"* hewing" the  "p*”16*  *'"’ 

Temperature"  (that  is  tip  !  showing  the  "Critical  Peptization 

*11  ^portions  ani  Sel«  KTis'ToIuS Ji'S.'lJ'trtT"'  ‘S  SOl"bl<! 
to  3  percent)  for  a  long  series  of  nrSa„ie  ,  ly  l.°  the  extent  of  2 
Water,  Methyl  Alcohol  Fthvl  Alrnhoi  ga  solvents,  mixed  with  either 
component  of 'the  solvent  mixture!  *  IS°Pr°Pyl  A1C°ho1  as  the  second 

Jrtlr  r  £  seHes°,o;rtiearnL"r1yarsJsi*gra"S  «*«•  -7  Evans  and  Mauley, 
either  Methyl,  Ethyl  or  IsoproSl  Alfoh"?  ’  *7?  C0Dtainine  Water,  and 
of  the  following  compounds  as  the  third  ^  the  second  combonent  and  one 
Uehyde  ,  Butyraldehyde  ,  Dioxane  Jit™ Fo™aldehyde,  Acetal- 
Acetonyl  Acetone,  Diacetone  Alcohol  Nltr0  Ethane-  Acetone, 

and  Benzene.  In  addition,  diagrams ’of  two1  Acetate ’  Methyl  Cellosolve, 
Rosin  +  Ethyl  Alcohol-*-  Acetone^nd  Tnl„  Syf?ms  without  water,  namely, 
solve, are  given.  Jene  +  Ethyl  Alcohol  +  Methyl  Cello- 


^x^x^x 
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PEPSIN  (Crystalline) 

The  apparent  isoelectric  solubility  of  Crystalline  Fepsin  in  aqueous 
0.002  molar  Hydrochloric  Acid  Solutions  to  which  various  concentrations 
of  KC1,  over  a  range  of  combined  ionic  strength  of  from  0.002  to  0.10 
were  added,  are  reported  by  Steinhardt,  1939.  It  was  found  that  the  * 
solubility  of  Swine  Fepsin,  even  after  repeated  recrystallizations  was 
determined  in  part  by  the  ratio  of  saturating  body  to  solvent  volume. 
When  successive  equal  portions  of  solvent  are  used  with  a  given  quantity 
of  Pepsin,  the  amount  dissolved  in  each  is  a  constant  fraction  of  the 
amount  dissolved  in  the  preceding  portions,  until  both  results  and  solu¬ 
bility  have  been  reduced  to  small  fractions  of  their  initial  value. 


HEXA  ETHYL  BENZENE  C6 (C2H5  )6 


CRITICAL  SOLUTION  TEMPERATURE  OF  MIXTURES  OF 
HEXA  ETHYL  BENZENE  AND  OTHER  SOLVENTS 


(Francis,  1944) 


Solvent 


C.S.T.  of 
the  Mixture 


Solvent 


C.S.T.  of 
the  Mixture 


Diethylene  Glycol 
Triethylene  Glycol 
p  Nitro  Aniline 
o  Nitro  Benzoic  Acid 


258  Ethylene  Diformate 

23S  Salicyl  Alcohol 

221  Maleic  Anhydride 

211  Catechol 


159 

154 

176 

119 
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PREFACE 


This  section  of  the  Supplementary  Volume  of  Solubilities  is  intended 
to  meet  the  apparent  need  for  a  comprehensive  compilation  of  the  pub¬ 
lished  systems  of  this  class.  These  systems  are  the  fundamentals  of 
the  growing  science  and  art  of  solvent  extraction.  Volume  II  of  the 
19/4.1  edition  of  Solubilities  recorded  many  of  these  systems  in  tabular 
form;  but  as  in  all  sections  of  the  book,  there  have  been  extensive  ad¬ 
ditions  to  the  literature  in  the  last  decade. 

Ternary  systems  are  well  adapted  to  graphical  presentation  on  trian¬ 
gular  diagrams.  A  large  amount  of  information  can  thus  be  shown  in  a 
small  space.  Inaccuracies  in  observation  often  appear  instantly.  Dif¬ 
ferent  systems  can  be  compared  readily  for  effects  of  temperature  change, 
molecular  weight  in  a  homologous  series,  etc.  Evidence  sometimes  appears 
for  association  of  molecules,  unsuspected  impurities  in  a  reagent,  etc. 
Moreover,  a  ternary  diagram  furnishes  a  rapid  appraisal  of  the  suitabil¬ 
ity  of  a  solvent  for  solvent  separation  of  the  other  components. 

Equilateral  triangles  are  used  since 
any  composition  of  three  components 
can  be  represented  by  a  point  within 
the  triangle.  Its  perpendicular  dis¬ 
tance  to  a  side  indicates  the  percent¬ 
age  of  the  component  denoted  at  the 
opposite  corner.  Thus  in  Fig.  1  the 
corners  of  the  triangle  indicate  the 
pure  components,  A,  B,  and  C,  respec¬ 
tively,  and  point  P  corresponds  to  a 
ternary  mixture  of  55%  A  as  measured 
by  Pa,  20%  B  as  measured  by  Pb,  and 
25%  C  as  measured  by  Pc,  each  in  pro¬ 
portion  to  the  altitude  of  the  tri¬ 
angle.  A  point  on  the  side  of  the 
triangle  is  a  binary  mixture  so  that 
b  represents  65%  A  and  35%  C,  etc. 


B 


In  the  experimental  study  of  ternary  systems  a  fair  degree  of  approx¬ 
imation  suffices  for  many  purposes  since  effects  of  small  changes  of 
temperature  on  liquid  miscibility  curves  are  usually  slight  or  negligi¬ 
ble.  When  accurate  temperature  control  can  be  omitted,  the  study  of 
ternary  liquid  systems  is  greatly  facilitated.  With  vigorous  agitation 
physical  equilibria  between  liquids  are  reached  almost  instantly  pro¬ 
vided  there  is  no  chemical  interaction  of  the  reagents,  and  provided 
none  of  them  is  extremely  viscous.  Equilibria  can  be  verified  by  the 
constancy  of  position  of  an  interface  after  an  additional  shaking  and 
settling,  preferably  in  a  glass  stoppered  graduated  test  tube  of  suit¬ 
able  size.  Sometimes  a  25  ml.  buret  with  a  glass  stopper  is  convenient 
since  it  permits  ready  sampling  of  the  lower  layer  for  analysis.  The 
determination  of  a  "binodal  curve",  which  is  the  curve  bounding  the  area 
of  compositions  separating  into  two  layers,  thus  merely  requires  several 
points,  each  obtained  by  titrating  a  known  mixture  of  two  components 
with  the  third  one.  The  end  point  is  the  appearance  or  disappearance  of 
a  meniscus  or  turbidity  ("cloud  point").  During  a  titration  the  compo¬ 
sition  changes  along  a  straight  line  toward  one  corner.  This  might  be 
ca  e  an  isologous"  line,  from  the  Greek  for  "same  ratio",  since  the 
ratio  of  concentrations  of  two  components  remains  constant. 


In  order  to  determine  the  tie  lines  (lines  connecting  compositions  of 
phases  in  equilibrium)  one  or  both  of  the  liquid  layers  are  analyzed  by 
titration,  by  refractive  index  or  density  observation,  or  other  appro¬ 
priate  method,  and  these  compositions  are  combined  with  that  of  the 
whole  system.  If  direct  analysis  is  impractical,  indirect  graphical 
means  may  be  employed.  Another  method  of  analysis  consists  in  observing 
the  plait  point  (defined  below)  composition,  and  then  adjusting  the  un¬ 
known  composition  of  a  layer  in  equilibrium  until  it  reaches  that  of  the 
plait  point. 


A  majority  of  the  published  systems 
have  a  single  binodal  curve  with  both 
terminals  on  the  same  side  of  the  tri¬ 
angle  (Figs.  2-9).  The  consolute  com¬ 
ponent,  the  one  denoted  by  the  oppo¬ 
site  corner  (B  in  most  of  the  figures), 
is  miscible  with  each  of  the  other  two 
components,  which  are  not  completely 
miscible  with  each  other.  If  their 
mutual  solubility  is  substantial,  the 
curve  is  low  and  flat,  often  nearly 
the  arc  of  a  circle  (Fig.  2),  not  a 
deep  narrow  "bite"  in  any  real  pub¬ 
lished  system  although  often  so  illus¬ 
trated  in  text  books  for  water-phenol- 
aniline  at  three  high  temperatures 
(Fig.  3).  A  narrow  bite  would  require 
that  the  critical  solution  temperatures 
(C.S.T. )  of  the  solvent  with  the  other 
two  components,  respectively,  be  within 
two  or  three  degrees  of  each  other,  and 
that  the  temperature  shown  by  the  graph 
be  between  these  temperatures.  In  such 
a  case  the  bite  would  be  sloping  (Fig. 

4).  System  aniline-i-hexene-cyclohex- 
ane  at  29°C. 

If  the  miscibility  of  the  two  compon¬ 
ents  is  slight,  the  curve  is  higher, 
usually  parabolic  but  unsymmetrical 
(Fig.  5.  If  two  components  are  prac¬ 
tically  immiscible,  the  curve  is  high 
(Fig.  6),  fitting  into  the  triangle 
like  a  hyperbola  between  its  asymptotes. 

In  every  such  "free"  binodal  curve 
there  is  a  "plait"  or  consolute  point, 
indicated  by  a  small  circle,  at  which 
the  two  liquid  phases  approach  each  other 
in  composition  and  properties,  and  the 
interface  fades  out  in  the  middle  of  the 
system  like  a  critical  point  or  a  critical 
solution  point.  On  a  low  curve  this  point 
is  near  the  mid  point,  but  in  higher 
curves  it  is  practically  always  to  one 
side  and  seldom  rises  above  50%  °f 
consolute  component  in  composition.  Some 
times  it  is  much  lower.  It  is  usually  at 
a  point  of  minimum  curvature,  not  at  tne 


B 


P 


H 


B 
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sharpest  curvature  where  it  might  be 
expected.  Fig.  4  is  an  exception. 

Since  all  of  the  tie  lines  subtend  this 
point,  its  position  can  be  used  with 
considerable  assurance  to  predict  their 
orientation,  which  is  important  in  con¬ 
sideration  of  the  efficiency  of  a  sol¬ 
vent  extraction  process.  In  fact  in 
one  paper  several  systems  were  presented 
on  a  single  graph  approximately  by  means 
of  the  plait  points  alone  (Francis, 

1950).  The  selectivity  of  the  solvent 
is  measured  roughly  by  the  distance  of 
the  plait  point  from  the  solvent  corner. 

The  shortest  tie  line  is  coincident 
with  a  tangent  to  the  curve  at  the  plait 
point.  At  the  other  extreme  the  longest 
tie  line  is  the  portion  of  the  base  line 
between  the  terminals  of  the  binodal 
curve.  The  other  tie  lines  usually  fan 
out  between  these  two  and  point  approxi¬ 
mately  toward  a  single  point  which  is  on 
the  base  line  extended.  There  are  ex¬ 
ceptions  to  this  generality.  In  some 
systems  there  is  a  reversal  in  slope  of 
the  tie  lines  (Fig.  7).  These  have  been 
called  "solutropes"  in  a  recent  paper 
(A.  S.  Smith,  1950)  by  analogy  with  aze¬ 
otropes.  However,  a  nonselective  tie 
line  is  not  one  which  is  horizontal,  but 
one  pointing  directly  toward  the  solvent 
corner  (an  isologous  line).  Solutropes 
are  not  rare.  More  than  seventy  are 
listed  in  this  volume. 


For  solvent  extraction  the  importance 
of  the  orientation  of  the  tie  lines  is 
indicated  in  Fig.  8.  To  a  mixture  M  of 
B  and  C  is  added  solvent  A,  giving  a  com¬ 
position  X  on  tie  line  TL.  The  system 
stratifies  into  two  layers  T  and  L. 

These  are  segregated,  and  the  solvent  is 


B 


B 
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The  literature  on  correlation  of  tie 
lines  by  means  of  conjugate  lines  and 
other  means  is  voluminous.  The  discus¬ 
sion  need  not  be  repeated  here  except  to 
note  that  conjugate  lines  are  never 
quite  straight,  as  sometimes  assumed; 
that  they  always  intersect  the  binodal 
curve  at  the  plait  point;  and  that  those 
which  are  highly  curved  are  of  little 
helo  in  correlation.  Conjugate  lines 
will  not  be  used  in  this  volume  since  it 
is  considered  that  except  on  a  large 
scale  it  is  difficult  to  construct  them 
with  sufficient  precision  to  compare 
with  that  of  the  tie  lines  themselves.  A 
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removed  from  each  by  distillation,  washing,  or  other  appropriate  means. 
The  compositions  follow  the  isologous  lines  TE  and  LR,  which  point  di¬ 
rectly  away  from  the  solvent  corner  A,  giving  an  extract  E  and  a  raffin¬ 
ate  R,  of  compositions  different  from  the  charge  M.  The  process  could 
be  repeated  indefinitely  without  necessarily  separating  solvent  from 
fractions  between  stages,  giving  eventually  almost  pure  C.  The  purity 
of  B  to  be  reached  by  this  means  is  limited  by  the  height  of  the  curve, 
since  there  would  be  no  further  enrichment  beyond  the  other  end  of  an 
isologous  tangent  AZ  to  the  curve  through  A.  It  is  evident  that  if  TL 
were  horizontal  or  sloped  down  to  the  right,  the  enrichment  by  solvent 
extraction  would  be  much  more  rapid.  On  the  other  hand,  if  TL  is  an 
isologous  line  pointing  directly  toward  corner  A,  as  in  a  few  systems, 
there  would  be  no  selectivity,  and  the  solvent  extraction  would  be  use¬ 
less. 


It  would  seem  anomalous  for  any  tie  line 
to  be  so  steep  that  its  extension  would 
intersect  the  base  line  inside  the  tri¬ 
angle,  since  this  would  mean  a  higher  con¬ 
centration  of  the  consolute  component  (B) 
in  the  raffinate  than  in  the  extract.  (BC 
mixtures  after  removal  of  solvent  A  from 
the  phases  on  the  right  and  left  sides  of 
the  curve  respectively).  Although  such 
cases  have  been  observed  experimentally 
(Elgin  1949,  Francis  1949)  they  are  excep¬ 
tional,  and  occur  only  if  the  binodal 
curve  is  undercut,  t'hat  is  the  solubility 
of  C  in  certain  mixtures  of  A  and  B  is 
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much  less  than  in  pure  A,  although  it  is 

miscible  with  B  (Fig.  9).  This  probably  involves  solvation  or  packing 
of  A  and  B  molecules,  making  the  mixture  less  pervious.  The  plait  point 
in  such  a  curve  is  at  almost  the  dearest  approach  to  the  side  line.  If 
the  curve  is  expanded  by  cooling  the  system,  its  contact  with  the  side 
line  must  be  at  the  plait  point,  since  a  portion  of  the  side  line  imme¬ 
diately  becomes  a  tie  line.  In  the  usual  binodal  curve  the  plait  point 
is  between  the  points  of  contact  of  the  two  isologous  tangents  to  the 
curve  drawn  from  the  corners  of  the  triangle  denoting  the  nonconsolute 

components. 


An  extreme  illustration  of  undercut 
curves  is  shown  in  Fig.  10  containing  a 
"hole  in  the  diagram."  In  these  each  bi¬ 
nary  system  exhibits  complete  miscibility. 
Such  a  curve  has  two  plait  points.  Exam¬ 
ples  are  acetic  acid  with  methyl-  or  di- 
methylaniline  and  gasoline,  which  are  pre¬ 
sumably  due  to  a  formation  of  a  salt  even 
though  the  latter  remains  in  solution.  In 
order  to  make  the  system  really  ternary, 
n-heotane  can  be  substituted  for  gasoline 
(Francis  1950a).  Some  other  cases  are  pub 
lished  where  a  "hole"  appears  at  elevated 
temperatures,  e.g.  water  with  acetone  and 
phenol.  For  these  there  is  a  ternary 
critical  solution  temperature  (about 
90 . 5 °C  in  the  system  mentioned). 


Ace  tic  Acid 
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If  only  one  pair  of  the  three  components 
is  miscible,  the  binodal  area  is  usually  a 
band  across  the  other  two  sides  (Figs.  11 
and  12).  Having  determined  the  four  bin¬ 
ary  solubilities,  one  may  describe  the. 
system  almost  completely  by  drawing  slightly 
convex  curves  connecting  points  on  the  sides 
of  the  triangle  corresponding  to  these  solu¬ 
bilities.  The  two  curves  are  so  coordinated 
that  they  may  be  considered  portions  of  the 
same  curve  including  an  imaginary  portion 
(dotted  line)  outside  the  triangle.  If  the 
two  miscible  components  3  and  C  are  very 
similar  in  solubility  in  A,  the  two  bino¬ 
dal  curves  may  be  practically  straight 
lines  (Fig.  12).  In  either  case  most  of 
the  tie  lines  usually  point  slightly  a- 
bove  the  solvent  corner,  indicating  some 
selectivity,  so  that  with  a  sufficient 
number  of  stages  of  contact, as  with  coun¬ 
ter-current  extraction,  substantial  sepa¬ 
ration  of  B  and  C  can  be  accomplished 
with  solvent  A.  The  tie  line  DE,  which 
is  a  portion  of  the  side  line  AB,  is,  of 
course,  isologous  and  nonselect ive;  and 
those  near  to  it  are  very  nearly  so. 
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Figs.  2,  5,  6,  11  might  apply  to  the  same 
system  over  a  wide  temperature  range.  The 
choice  of  conditions  for  solvent  extraction 
depends  on  the  relative  importance  of  sel¬ 
ectivity,'  which  is  highest  in  Fig.  5,  and 
purity  of  product,  which  is  highest  in  Fig. 

11.  An  optimum  balance  might  correspond  to 
Fig.  6.  This  results  when  the  extraction 
temperature  is  near  or  slightly  above  the 
C.S.T.  of  the  solvent  (A)  with  the  most 
soluble  component  (B). 

In  most  of  the  ternary  systems  investi¬ 
gated  the  binodal  curves  are  entirely  con¬ 
vex.  Some  of  the  few  which  show  slight 
concavities  have  been  confirmed  experi¬ 
mentally  by  the  compiler.  However,  these 
appear  only  on  portions  of  the  curves 
nearly  perpendicular  to  the  tie  lines 
(DE  Fig.  13)  for  water-furfural-ethyl  ace¬ 
tate.  It  is  theoretically  impossible  for 
a  plait  point  to  be  on  a  concavity  (Fig. 

14,  15)  in  a  ternary  system,  because  the 
first  short  tie  lines,  TL,  which  subtend 
it,  would  cross  the  one  phase  area.  A 
point  on  such  a  tie  line  by  definition 
must  separate  into  two  layers;  but  cannot 
do  so  because  it  is  in  a  one  phase  area. 

Such  a  concavity  (or  adjacent  hump),  which 
appears  in  a  few  published  systems,  is 
evidence  that  one  of  the  components  con¬ 
tains  an  impurity,  making  the  system  quaternary. 
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Thus  a  few  percent  of  water  in  an  alcohol 
gives  a  decided  hump  in  a  curve  with  two 
hydrocarbons.  In  aqueous  systems  an  im¬ 
purity  of  an  olefin  in  an  alcohol  or  of 
an  ester  in  an  acid  causes  a  similar  hump. 
One  system,  water  -  sulfuric  acid -ethyl 
ether  (see  tables)  exhibits  a  saddle-like 
graph  with  a  concavity,  in  spite  of  pure 
components.  This  is  due  to  a  reversible 
formation  of  ester,  thus  providing  the 
fourth  component.  There  is  no  plait  point, 
however.  Since  in  almost  any  quaternary 
system  the  impurity  is  not  distributed  uni¬ 
formly  between  the  phases,  even  when  the 
curve  is  not  distorted,  the  extremities  of 
the  tie  lines  are  not  on  the  phase  boundary 
curve  of  a  plane  diagram,  as  sometimes  re¬ 
presented  in  the  literature. 
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Triangular  diagrams  may  become  more  com¬ 
plicated  by  the  existence  in  the  system  of 
one  or  more  solid  phases  or  of  three  liquid 
phases,  although  these  have  so  far  had  lit¬ 
tle  application  in  solvent  extraction. 

A  system  with  a  solid  phase  is  illustra¬ 
ted  in  Fig.  16  in  which  component  A  is  a 
solid,  D  is  its  saturated  solution  in  B, 

DT  is  its  solubility  curve  in  BC  mixtures 
lean  in  C,  and  TE  is  the  metastable  con¬ 
tinuation  of  this  curve  which  would  result 
if  melted  A  were  miscible  with  liquid  C. 

Curve  FTPNG  is  the  binodal  curve  which  a  +  l 
would  result  if  crystallization  of  A  were 
prevented,  the  portion  TPN  being  stable 
and  the  rest  metastable.  TN  is  a  tie  line,A 
and  NH  is  the  solubility  curve  of  solid  A 
in  liquids  rich  in  C.  The  several  areas 
are  marked  (L  =  liquid  phase).  (Systems 
water  -  ethanol  -  nitrophenols) . 

A  system  with  three  liquid  phases  is 
illustrated  in  Fig.  17.  containing  an  in¬ 
ternal  triangle,  abc.  The  positions  of 
its  corners  indicate  the  compositions  of 
the  three  layers,  which  at  constant  tem¬ 
perature  .are  independent  of  the  total 
composition  of  the  system  provided  it  is 
within  the  area,  abc.  The  numbers,  1,  2, 
and  3,  indicate  the  numbers  of  liquid 
phases  when  the  compositions  are  in  the 
respective  areas.  Each  side  of  the 
smaller  triangle  is  a  tie  line,  as  are 
portions  of  the  side  lines,  DE,  iG,  and 
HJ.  Graphs  of  this  type  illustrated  in 
physical  chemistry  text  books  are  highly 
distorted  from  those  of  any  real  or  prob¬ 
able  system.  In  real  ones  usually  two  of 
the  components  (A  and  C  in  the  figure) 


A  +  2L  Figure  16 


Figure  17 
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are  practically  immiscible;  the  six  bin« 
odal  curves  Eb,  bF,  aD,  aH,  cG,  and  cJ  are 
usually  almost  straight;  and  the  two  quad¬ 
rilateral  two-phase  areas,  abED  and  bcGF 
have  their  broader  bases  on  the  inside  tri¬ 
angle  rather  than  on  the  side  lines.  It 
is  possible  for  one  or  both  of  these  two 
areas  to  fall  short  of  the  side  lines  and 
thus  be  a  thin  loop  with  its  own  plait 
point  (Fig.  18) .  (Francis,  1950).  Com¬ 
ponent  B  would  then  be  miscible  with  A  or 
C  or  both. 

In  any  diagram  with  a  three  phase  area 
(either  solids  or  liquids)  care  should  be 
taken  that  Schreinemaker  s»  rule  is  obser¬ 
ved  with  respect  to  the  corners  of  the  in¬ 
ternal  triangle.  Marsh  (1935)  expressed 
it  as  follows:  "The  extensions  of  the 
one-phase  region  boundaries  must  be  either 

(1)  both  within  the  three  phase  region  or 

(2)  both  within  the  two-phase  regions." 
Thus  in  Fig.  17  Ha  and  Jc  must  be  directed 
outside  the  triangle  into  the  two-phase 
areas,  abED  and  bcGF,  respectively,  since 
Da  and  Gc  are  directed  into  the  two-phase 
area  HacJ.  Similarly,  in  Fig.  16  since 
TE,  the  extension  of  DT,  clearly  would  en¬ 
ter  the  triangle,  ATN,  PT  must  be  curved 
enough  so  that  its  extension,  TF,  also  en¬ 
ters  it,  and  since  PN  extended  could  not 
possibly  enter  it,  HN  must  be  directed  so 
as  to  extend  into  the  loop,  NPT,  and  not 
into  the  triangle.  This  rule  is  violated 
frequently  in  illustrative  ternary  dia¬ 
grams,  including  several  in  Marsh's  book 
although  he  emphasized  the  importance  of 
the  rule.  Fig.  19  shows  erroneous  rela¬ 
tions  at  all  three  corners. 


Figure  19 
(erroneous  ) 


It  is  suggested  that  even  for  a  three- 
liquid  phase  system  the  six  binodal 
curves  (solid  lines;  Fig.  20)  can  be  co¬ 
ordinated  into  a  single  curve  by  means 
of  imaginary  extensions  (dotted  lines) 
as  in  Figs.  11,  12.  The  whole  curve 
would  be  a  loop  curving  through  about 
480°  as  illustrated  in  Fig.  20.  (curve 
HabFGcaDEbcJ ) . 

Systems  with  three  liquid  phases  are 
by  no  means  rare  although  real  diagrams 
for  few  of  them  have  been  reported.  It 
is  possible  to  predict  hundreds  of  them, 
for  example,  water  with  aniline  or  phenol 
and  with  almost  any  liquid  nonaromatic 
hydrocarbon.  In  one  paper  (Vondracek  and 
Dostal,  1936)  are  reported  quantitative 
data  on  four  of  these  hydrocarbons  with 
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water  and  phenol,  giving  only  the  curves  bF  of  Fig.  17  or  20.  The  au¬ 
thors  failed  to  observe  that  in  each  case  the  lower  nonhydrocarbon  layer 
also  stratified  into  two  layers,  or  three  in  all.  The  high  viscosity 
and  closeness  in  density  of  these  two  layers  make  it  require  an  hour  or 
more  for  complete  separation. 

Some  systems  have  been  investigated  with  several  solid  phases  and  with 
some  compositions  separating  into  three  liquid  phases,  for  example,  wa¬ 
ter-silver  perchlorate-benzene  or  toluene  (Hill  and  coworkers,  1922, 
1925) . 


It  is  possible  to  have  two  or  even 
three  separate  binodal  curves  on  dif¬ 
ferent  sides  of  the  triangle.  Some 
physical  chemistry  text  books  have 
cited  these  as  typical;  but  no  actual 
system  with  three  separate  curves,  and 
only  one  with  two  separate  curves  has 
been  published.  This  is  water  -  suc- 
cinonitrile  (ethylene  cyanide)  -  ethanol 
(Fig.  2t )  (Schreinemakers,  1898).  It 
seems  anomalous  that  ethanol  should  in¬ 
crease  the  mutual  miscibility  of  water 
and  nitrile  in  spite  of  its  nonmisci¬ 
bility  with  the  latter.  This  probably 
accounts  for  the  rarity  of  the  phenom¬ 
enon.  The  unusual  picture  probably  de¬ 
pends  upon  the  formation  of  solvate 
molecules.  A  system  with  three  separ¬ 
ate  curves  would  be  still  further  anom¬ 
alous  since  it  would  not  be  expected 
that  the  mutual  solubility  of  the  two 
liquids  would  be  increased  greatly  by 
a  third  component  not  miscible  with 
either  of  them;  and  especially  that 
such  relations  would  exist  on  all  three 
pairs.  However,  it  is  not  theoretically 
impossible,  and  several  such  systems 
have  been  observed  experimentally  in  the 
compiler's  laboratory.  These  will  be 
described  in  a  later  paper. 

There  has  been  speculation  in  text 
books  as  to  the  manner  of  intersection 
of  two  binodal  curves  if  they  were  en¬ 
larged  by  cooling  the  system  or  other¬ 
wise.  The  system  of  Fig.  21  fails  to 
give  the  answer  since  two  of  the  com¬ 
ponents,  nitrile  and  water,  freeze  be¬ 
fore  contact  of  the  curves.  It  seems 
probable  that  the  first  contact  must  be 
at  both  plait  points,  giving  a  band  as 
fig.  22,  with  definite  kinks  in  the 
curves.  Contact  at  some  other  point  of 
a  binodal  curve,  Fig.  23  as  suggested 
in  some  text  books  without  experimental 
evidence,  would  have  several  theoretical 
objections  (Francis,  1950,  PP-  252-3). 


Ethanol 


Figure  21 


Figure  23 
(e  r r  one  ous ) 
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The  only  published  cases  of  ^“^1^  such  as  acetic 

curves  are  those  involving  carbon  disulfide  (Mochalov, 

acid  in  a  system,  water -ace  ic  anhydnde  carbon^  s  _s  really 

19 37 )  (Fig-  22)  /diagram  might  be  considered  as  two  adjacent  ternary 
quaternary,  and  the  diagra  g  The  lme  of 

L8ra.s  eac‘  ^  tie  CS3  coree,  ,  iso- 

Ers“’*2  Actually  r^r 

partly  crated  ^ryas  -ojld  L  sapLte,  since  acetic 

Su,^SJaSl!”lS2‘^  disulfide  or  8asoline  as  well  as  with  wa- 

ter. 

Ternary  systems  with  graphs  containing  intersecting  bmodal  curves 
showing  true  equilibria  have  been  found  in  the  compiler's  laboratory, 
even  though  no  intermolecular  compound  was  possible.  The  common  tie 
line  still  seems  to  be  isologous,  though  perhaps  not  rigorously  so. 


Sometimes  the  densities  of  two  liquid  phases  in  equilibrium  are  iden 
tical  so  that  they  do  not  stratify  on  standing,  but  remain  as  long  last 
ing  emulsions,  sometimes  as  beautiful  mosaics  of  large  intermingled  glo 
bules,  or  separate  into  large  shapeless  masses,  depending  upon  the  m 
terfacial  surface  tension.  Such  a  phenomenon  is  inevitable  in  a  system 
like  those  in  Bigs,  n  and  12  if  the  density  of  component  A  is  between 
those  of  B  and  C.  It  would  usually  occur  also  with  Fig.  6  under  the 
same  conditions,  and  is  possible  with  a  lower  curve  as  in  Fig.  5  0r.^en 
Fig.  2.  A  tie  line  connecting  compositions  of  phases  of  e^ual  density 
is  called  an  "isopycnic"  from  the  Greek  for  "same  density".  In  about 
fifty  of  the  figures  in  this  section  an  isopycnic  is  indicated  by  a 
straight  dashed  line  across  the  binodal  curve  even  though  its  exact 
position  may  be  uncertain  (Fig.  13)* 


The  compiler  has  prepared  an  isopycnic  for  demonstration  purposes  with 
water -methanol -benzene.  The  aqueous  layer  is  colored  bright  blue  with 
a  trace  of  copper  ammonium  nitrate,  and  the  benzene  layer  is  colored 
bright  red  with  a  trace  of  an  azo  dye.  The  gradual  resolution  of  the 
phases  caused  by  surface  tension  makes  it  an  interesting  toy. 


Isopycnics  may  appear  also  in  plots 
of  binary  systems  with  a  temperature 
axis,  such  as  with  aniline  and  water 
(Fig.  24).  These  are  less  common  be¬ 
cause  it  is  unusual  for  the  heavier 
liquid  at  low  temperature  to  expand 
sufficiently  more  rapidly  with  tem¬ 
perature  than  the  lighter  one  so  as 
to  reverse  the  relative  densities. 
Upper  and  lower  layers  are  indicated 
by  U  and  L  respectively. 

Isopycnics  have  no  theoretical  sig¬ 
nificance  with  respect  to  solubility. 
One  author  noted  a  maximum  mutual  sol¬ 
ubility  at  the  temperature  of  the  iso¬ 
pycnic,  but  this  must  have  been  coin¬ 
cidental.  Isopycnics  have  practical 
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importance,  however,  since  they  hinder  solvent  extraction,  and  thus  may 
disqualify  some  otherwise  suitable  solvents  or  conditions.  On  the  other 
hand  they  should  have  value  in  studying  some  surface  tension  phenomena. 
For  example  it  should  be  possible  to  demonstrate  variations  of  solubil¬ 
ity  with  size  of  droplets  as  a  result  of  surface  tension.  A  reversal 
of  the  internal  and  external  phases  in  an  emulsion  near  the  isopycnic 
may  be  possible. 

An  analogous  coincidence,  an  " isooptic" , occurs  when  the  refractive 
indices  of  two  liquid  phases  in  equilibrium  are  equal.  This  may  be  a 
nuisance  in  experimental  work  when  it  renders  observation  of  the  inter¬ 
face  between  the  layers  difficult.  Observation  may  be  aided  by  a  trace 
of  dye  or  of  an  insoluble  powder  which  floats  at  the  interface.  Mondain- 
Monval  and  Quiquarez  (1940,  1944)  studied  the  phenomenon  in  several  pa¬ 
pers,  but  overlooked  the  beautiful  structural  colors  exhibited  by  such 
systems  under  certain  conditions.  Isooptics  are  probably  as  common  as 
isopycnics  in  the  liquid  systems,  but  they  are  not  shown  on  the  graphs 
of  this  section  because  of  their  lower  practical  importance,  the  inade¬ 
quacy  of  data,  and  the  fact  that  they  are  lines  only  for  monochromatic 
light. 

In  compiling  ternary  data  and  in  studying  experimental  work  it  has 
been  found  convenient  to  use  as  a  drawing  tool  a  transparent  plastic 
sheet  curve  as  shown  in  Fig.  25.  It  permits  quickly  drawing  accurate 
triangles  and  any  of  five  binodal  curves,  numbered  in  order  of  height, 
which  can  be  fitted  into  the  triangles.  Intermediate  curves  can  be 
drawn  in  portions  by  adjusting  one  or  more  of  the  other  curves,  as  with 
a  French  curve.  Pencil  and  ball  point  pen  are  very  suitable.  A  ruling 
pen  also  may  be  used  for  the  curves  although  the  sharpness  of  curve  5 
requires  caution.  It  is  unsatisfactory  for  drawing  the  triangle  because 
contact  at  the  corners  frequently  causes  blots.  Triangles  are  best  made 
with  a  pencil  and  then  inked  with  a  straight  edge.  However,  shorter  tie 
lines  can  be  ruled  with  a  portion  of  a  side  of  the  triangle.  The  holes 
are  for  marking  plait  points,  the  smaller  one  for  pencil  and  the  larger 
for  ball  point  pen. 


figure  25 
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Description  of  Tables  and  Graphs. 

in  thp  iQ/ii  edition  is  illustrated  by  a  trian 

A  ternary  system  listed  h  that  volume  and  also  to  other 

gu  ar  g™Ph  w  th.citatio re  but  numerical  data  listed  there  are  not  re- 
^  fd' Systems  no^  previously  listed  are  illustrated,  accompanied  by 
selected  numerical  data.  These  data  are  fairly  complete  for  the  jour- 
nals  not  readily  available  to  American  chemists.  For  systems  from  the 
commoner  journals  only  enough  points  to  plot  the  graphs  are  include  . 
Preference  is  given  to  the  coordinates  for  tie  lines  when  available, 
since  these  determine  also  the  Position  of  the  binodal  curve. 

For  uniformity  weight  percentages  are  plotted  in  all  of  the  graphs. 
This  required  recalculation  for  some  systems  m  which  the  results  are 
reported  in  mole  percentages,  a  method  of  little  significance  unless 
solid  intermolecular  complexes  are  formed.  Lei  kola  (1940)  gave  only 
the  weights  of  reagents  used  in  titration  for  66  systems.  The  fifty 
systems  studied  by  Bonner  (1910),  reported  in  weight  percentages  with 
one  pair  totalling  100%,  also  required  recalculation,  as  did  a  few  sys¬ 
tems  with  data  and  plots  of  volume  percentages.  The  latter  are  not 
quite  satisfactory  for  ternary  diagrams  because  in  such  nonideal  solu¬ 
tions  "volume  percentages"  is  ambiguous.  Volume  changes  on  mixing  are 
common  so  that  even  tie  lines  are  not  quite  straight.  Other  methods  of 
expressing  ternary  compositions  such  as  water  tolerances  of  alcohol- 
hydrocarbon  mixtures  used  in  publications,  have  required  recalculation. 


The  position  of  the  components  are  sometimes  rearranged  from  graphs  in 
the  original  papers,  also  for  uniformity.  Water,  if  present,  or  another 
highly  polar  liquid  is  always  at  the  lower  left  hand  corner;  a  hydrocar¬ 
bon  or  other  component  of  lowest  polarity  is  at  the  lower  right  corner; 
and  the  third  component,  which  is  usually  the  most  consolute  one,  is  at 
the  top.  This  arrangement  usually  results  in  a  binodal  curve  with 
widest  base  on  the  bottom  side.  When  one  component  is  an  inorganic 
salt,  however,  water  is  the  consolute  component.  The  same  arrangement 
is  used  for  the  order  of  columns  in  tables,  i.e.  that  of  lower  left, 
top,  and  lower  right  corners  of  the  graphs.  In  the  column  headings  and 
in  the  legends  to  the  graphs,  however,  uniformity  is  sacrificed  to  clar¬ 
ity  and  economy  of  space.  Names  are  preferred  to  formulas  in  order  to 
avoid  ambiguity  and  diminish  chance  of  typographical  errors.  Space  lim¬ 
itations  have  sometimes  required  the  use  of  formulas  or  abbreviated  narres. 


The  graphs  are  intended  to  be  as  accurate  as  practicable,  but  they  are 
not  recommended  for  scaling  of  numerical  data,  especially  in  view  of 
their  necessarily  small  size  and  their  great  number.  Numerical  data 
should  be  taken  from  the  accompanying  tables  or  from  the  1941  edition. 


Numerous  citations  are  made  to  distribution  coefficients,  which  are 
pertinent  to  solvent  extraction,  but  usually  cannot  be  plotted  on  trian¬ 
gular  diagrams  because  data  are  lacking  for  the  effect  of  the  distribu¬ 
ted  solute  on  the  mutual  miscibilities  of  the  sharing  solvents.  In  a 
few  cases  a  binodal  curve  without  tie  lines  from  one  investiaation  is 
combined  with  the  distribution  coefficients  of  another  to  gWe  the  corn- 
lack  r.f1a?ra™  eV!"  though  u  evolves  some  approximation  resulting  from 

S  on  SemclS'"'  me”  aVa‘Uble  “■*  ”0t  alrMdy  rented,  dis™ 
cases  on?v  a  r  f  are  sometimes  abstracted  in  tabular  form.  In  other 
cases  only  a  reference  is  given. 

The  arrangement  in  the  general  tables  is  as  formerly  by  empirical  for 
«la  according  to  numbers  of  atoms  of  carbon,  hydrogel  L^eS  aS 
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other  elements  in  alphabetical  order.  Systems  are  listed  under  each 
component,  but  duplication  is  avoided  by  cross  references.  It  is  hoped 
that  in  few  cases  does  this  result  in  omission  of  data.  The  data  are 
presented  usually  with  the  nonaqueous  component  of  lowest  carbon  content 
except  in  the  case  of  salts,  or  if  the  taoulation  can  be  more  concise 
when  listed  under  the  other  component.  Ternary  nonaqueous  systems  are 
listed  three  times  by  cross  indexing,  but  the  quaternary  systems  are  so 
few  that  one  listing  is  sufficient.  When  a  literature  citation  is  used 
only  once,  it  is  inserted  at  that  point  and  not  repeated  in  the  author 
index.  Other  citations  are  given  by  author  and  date  only. 

The  compilation  is  intended  to  be  critical.  Typographical  errors 
found  in  previous  compilations  are  corrected.  These  were  found  usually 
by  the  failure  of  compositions  to  add  to  100%.  A  few  discrepancies  be¬ 
tween  different  investigations,  and  those  with  theoretical  considerations 
are  discussed,  and  in  some  cases  they  were  tested  experimentally. 

The  compiler  is  indebted  to  Prof.  J.  C.  Smith  of  Cornell  for  his  lists 
of  two  liquid  phase  systems  (1949,  1950)  and  for  several  verbal  and 
written  suggestions;  To  Dr.  Seidell  for  supplying  numerous  microfilms 
from  foreign  journals,  and  for  his  guidance;  and  to  several  colleagues 
for  informal  suggestions. 
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INORGANIC 


TERNARY  AQUEOUS  SYSTEMS 

(Salts  are  listed  under  the  nonaque ous  liquid) 


BROMINE  Br2 

Distribution  of  Solutes  Between 
Water  and  Bromine 

CdBr2  Wilderman ,  (Z.  physik.  Chem. 
11,  qo7 ,  1893);  CsBr,  HBr ,  HC1  l I 
207),  H2S04  (I  209),  HgBr2  (I  208 ), 
KBr  (I  208-9,  687)  (see  figure), 

kci,  kno3,  k2so4,  nh4ci,  nh4no3, 

(NH4)2  S04  (I  209),  NaBr  (I  208), 
NaCl  (I  207,  209),  NaN03,  Na2S04, 
SrBr2  (I  209),  CC14  (I  210-2),  CS2 
(I  211-2),  CHBr3,  C2H2C14,  C2HC1s 
(I  211  ) . 


KBr 


CARBON  DIOXIDE  C02 

The  System  Carbon  Dioxide-Ammonia-Water  (I  1069) 

Above  50°  two  liquid  layers  are  formed.  Sample  compositions  of 
these  are  given  at  several  temperatures,  but  the  data  are  inadequate 
for  constructing  a  ternary  diagram,  correction  to  (I  1069)  Under 
Liquid  Layer  I  at  70°  change  58  to  85%  NH3 . 

chlorine  ci2 

Distribution  between  wrater  and  carbon  tetrachloride  (I  399). 

CHLORINE  DIOXIDE  C102 

Distribution  between  water  and  carbon  tetrachloride  (I  400  ref.). 


METAARSENIC  ACID  HAsOg 

Distribution  between  water  and  amyl  alcohol  (I  113). 

BORIC  ACID  HgBOg 

Distribution  between  water  and  amyl  alcohol  (I  129). 

HYDROGEN  BROMIDB  HBr 

Miscible  with  water  up  to  81%  (monohydrate).  See  Bromine,  Iso- 
utyl  alcohol,  Isoamyl  alcohol.  Hydrogen  bromide  -  sulfur  dioxide, 
S02.  Int.  Crit.  Tables  III  403. 


HYDROGEN  CYANIDE  HCN 

Distribution  between  water  and  benzene.  (I  570). 


HYDROGEN  CHLORIDE  HC1 

Miscible  with  water  up  to  about  64%  HC1.  (I  57 

F^ne;  aid  !sobutyl  alcohols,  m-Cresol,  Cyclohexa 
Ether,  Isoamyl  alcohol,  Nicotine,  Nitrobenzene,  Phenol 


See  Benzene, 
Dioxane , 


References  giving  only  I  or 
SoLub  1 L  it  ,ie  s  1940-1. 


II  refer  to  the  volume 


of  Se ide 11 1 s 


INORGANIC 
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PERCHLORIC  ACID  HC104 

Distribution  between  water  and  ether.  (II  274). 

HEAVY  WATER  HgD 

Phenol  (II  376).  Effect  on  critical  solution  temperature. 

HYDROGEN  FLUORIDE  HF 

„  % 

See  Propane,  n-  and  Isobutane. 

HYDROGEN  IODIDE  HI 

See  Isobutyl  and  Isoamyl  alcohols. 


NITRIC  ACID  HNOg 

Distribution  between  water  and  n-amyl  alcohol,  n-butanol,  2- 
butanone,  ether,  (I  583),  nitrobenzene  (Euler  and  Suanberg,  1917) 

HYDROGEN  PEROXIDE  ^2°2 

Distribution  between  water  and  each  of  nineteen  liquids  (I  59o). 
CORECTION  The  fractions  in  the  column  headings  in  Brann's  table  are 
inverted,  i.e.,  Hydrogen  peroxide  is  more  soluble  in  water  than  in  the 
organic  solvents. 

PHOSPHORIC  ACID  HgP04 

See  ether,  phenol,  valeric  acid. 

HYDROGEN  SULFIDE  HgS 

Distribution  between  water  and  benzene  (Int.  Crit.  Tables  III  420) 


SULPHURIC  ACID  H2S04 

See  Amyl  alcohol,  Bromine,  Ether,  Pyridine,  m-Cresol, 
Paraldehyde,  Phenol. 


Nitrobenzene , 


IODINE  I2  ,,  . 

Distribution  Coeff  icients  •.  Csl  (I  460),  CC14(I  664-5  >»CS2  (I  664-5  , 
CHBr.,  (I  664),  CHCL.II  665-8), ;C2HC1  (I  666),  EtOAc  (ICT  III  420 ) , ( ^5 )  20 
(T  L C  Cl  (I  668),  C,H,Br  (I  666),  C2HC15 ,  C2H2C14  (I  668),  C6H5NC2 
,1  ^Tet^n,  Decalin  tf,.  Crit.  Tables  ill  ,20, ,  Kerens  iH  Kors,,. 
J.  c«,  ind.  I  Moscow)  7,  698,  1930  Cbe».  Abstr.^s,  ^  ^ 

IODINE  CYANIDE  ICN 

Distribution  between  water  and  carbon  tetrachloride.  (I  679). 


ammonia  nh3  See  C02 

Potassium  Carbonate,  K2C03  (I  731,1037 
Potassium  Hydroxide,  KOH  (I  ^1,1037) 
(E.  Janecke.  Z.  Elektrochem.  39,  682-6, 


1933) 


K2C°g 


KOH 


tft 

.  Per 

cent 

Water 

KOH 

nh3 

17.6 

70.4 

12 

27 

63 

10 

35 

53 

12 

41 

33-5 

25-5 

37 

24-8 

38.2 

28.6 

10 

61 .4 

15 

4 

81 

Data  interpolated 


Water 
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AMMONIA  NHg  (continued) 

NH  -  Sodium  Hydroxide,  NaOH 

^  (F.  D*  Ayers,  J.  Phys.  Chem.  49,  372  4,  1945^ 

Data  at  6o°  -  Wt .  per  cent 

Upper  Layer 


NaOH 


NaOH 


Lower  Layer 
Water  NaOH 


NH. 


3 

41.0  51-5  7-5 

45.6  39-4  15 

43.8  27-5  28.7 


Pt. 

A 


Water  NaOH  NH 


19  >2 
31  -4 
40.5 


1  .4 
6.8 
18.6 


3 

79-4 

61 .8 

40.9 


Pt. 

C 


Numerical  data  are  given  also  for  50°,  40° 


and  25°-  (Only  one  liquid  phase  at  25°' 


35° 

ZnS04 


Water 


NH, 


NH  -  Bromoform,  Carbon  tetrachloride ,  or  Ether 

Distribution  Coefficients.  (Int.  Crit.  Tables  III  420) 


NH3  -  CHCI3  and  Amyl  alcohol. 


Distribution  Coeff icients(I  1043-4) 


NH3  -  1 -Butene ,  CH2:CHCH2CH3  (Pof fenberger  ,  Horsley,  Nutting  and 
Britton  1946).  Apex  at  5%  water,  86%  NH3>  9%  butene. 


50* 

1— Bute  ne 


(R.  A.  Penneman  and  L.  F.  Audrieth,  J.  Am.  Chem.  Soc.  71,1646,1949) 
Gms.  per  100  gms .  Solution 


n2h4 


Lower  Layer 

Upper 

Layer 

N2«4 

NaOH 

Pt. 

n2h4 

NaOH 

Pt 

5.7 

70.3 

0 

92.7 

2.4 

R 

23  .2 

46.1 

a 

70.6 

11 .6 

b 

45  -9 

27.9 

P 

Plait 

Pt. 

Data  are  given  also  for  isotherms 
at  900,  700,  6o& ,  500.  The  posi¬ 
tion  of  the  binodal  curve  is  prac¬ 
tically  independent  of  temperature. 

At  6o°  the  appearance  of  another  solid 
phase,  NaOH ’H^O, makes  the  diagram  more 
complex . 

Wat  e  r 


NaOH 


INORGANIC 
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HYDRAZINE  NHgNHg  (Continued) 

At  50°  and  lower,  there  are  no  two  liquid  phases.  Two  liquid  layers  were 
not  found  in  the  systems  of  hydrazine  with  KOR,  K„CO_ ,  NaoS0„ ,  Na„CO  , 
Na3P04.  “  J  23 

SULFUR  DIOXIDE  S02 

Ferrous  sulfite  FeS03  (I  539). 

S02  -  Hydrogen  bromide,  HBr  ( Int .  Crit.  Tables  III,  403) 


CARBON  TBTRACHLOR IDE  CC14 

Distribution  coefficients 
Bromiae,  Br2  (I  210-2);  Chlorine,  C12(I  399); 

Chlorine  Dioxide,  C102  (I  400);  Iodine,  I2  (I  664-5)-; 

Iodine  Cyanide,  ICN  (I  679);  Ammonia  (Int.  Crit.  Tables  III,  420) 


CC14  -  CH202  Formic  acid,  HCOOH  (II 
hcooh  Gms. 


2,25.  27,  29) 

per  100  gms.  Solution,  Recalculated. 


Water 

HCOOH 

cci4 

36.7 

62.5 

0.8 

28.5 

70.1 

1 .4 

23.0 

75-2 

i.8 

17-9 

79.6 

2.5 

10.8 

85-7 

3-5 

0. 

91  -5 

8.5 

0 

2.8 

97-2 

CORRECTION:  In  the  Table  (II  2,  3)  under  "GM.  Mol.  Percent"  read  99-99 


instead  of  99.9  or  99  (six  times). 
CC14  -  Methanol,  CH30H.  (I  215  at  3 


Methanol 


Chlor  oacet ic 
ac  ids 


0 ,  II  3  >  45  >  • 

Bonner's  data  at  0°  recalculated. 
Gms.  per  100  gms.  solution. 


Water 

Methanol 

cci4 

47-7 

51.0 

1  -3 

31  -0 

65.5 

3-5 

21 .6 

64 . 0 

14-4 

14-9 

62.7 

22.4 

12.5 

58.3 

29-2 

9-5 

52.3 

38.2 

5-7 

42.5 

51-8 

2 . 0 

24.7 

73-2 

1 .2 

17-7 

81.1  P.P. 

Leikola's  data  at  2O-210  (1940) 
recalculated,  Gms.  per  100  gms. 
solution. 


Water 

Methanol 

cci4 

37-2 

57-1 

64 . 1 

26 . 7 

61 .0 

56.9 

20.7 

61 .0 

46 . 1 

14-6 

56.8 

36.7 

10.8 

52.5 

28.6 

7-8 

46.1 

18.3 

5-i 

38.0 

12.2 

3-7 

32.2 

5-7 

Water 
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CARBON  TETRACHLORIDE 


CCl  -  Trichloroacetic  acid,  CCljCOOH  (II  68). 

CCi4  -  Dichloroacetic  acid,  CHCl2COOH  (II  78). 

QCl^  -  Chloroacetic  acid  CH2C1C00H  (II  88,  90). 

"  Only  distributions  .re  presented;  but  concentrations 
extend  up  to  about  75*  by  weight  in  the  aqueous  layer-  I 
nnp  case  it  then  decreases  and  in  the  other  two  it  Jeve 
off,  indicating  the  peak  of  the  curve,  as  shewn.  The  same 
curve  represents  all  thre£  systems, approx imately .  The 
short  sloping  line  near  the  top  represents  equilibrium 
with  the  solid  phase  in  the  cases  of  mono-  and  trichloro 
acetic  acids.  Additional  data  on  the  trichloroacetic 
acid  system  are  given  by  Andreasov  (1928).  correction. 

On  p  II  90  the  last  item  under  CC14  layer  should  be  0.605 

instead  of  "0.0605". 

CC14  -  Acetic  acid,  CH^COOH,  AcOH  (II  2,105,108) 


Smith  and  Berman's  data  at  250 
recalculated  to  gms.  per  100 
gms.  solution. 


Water 

AcOH 

cci4 

99-92 

0 

0.08 

82.7 

15.1 

2.2 

72.4 

25.6 

2.0 

62.5 

35 

2.5 

52.9 

44-8 

2.3 

42.5 

55.0 

2.5 

23.0 

68 

9.1 

15.4 

68 

16.7 

10.8 

63-3 

25.9 

9-5 

60.2 

30.2 

7-8 

55-5 

36.7 

4-9 

46.7 

48.4 

4.2 

42.4 

53-4 

3-2 

37-9 

58.9 

1.4 

25.8 

72.8 

1 .03 

21 .5 

77-5 

0.7 

17.7 

81.6 

0.27 

16.5 

83.2 

AcOH 


Leikola's  data  at  20-10  (1940) 


recalculated 
solution . 

to  gms . 

per  : 

Water 

AcOH 

cci4 

29.0 

64 . 6 

6 .4 

13  -7 

66.4 

19.9 

6.8 

54-8 

38.4 

1 .6 

32.8 

65.6 

The  positions  of  the  tie  lines  are 

approximate,  because  the  distribution  coefficients  are  given  on  a  volume 
basis  and  the  densities  are  not  given,  correction:  On  p.  II  2  the  first 
item  under  H20  should  be  31  Gm.  Mol.  Percent  H20  instead  of  33. 


Siggia  and  Hanna  (1949)  indicated  that  the  graph  is  similar  to  that 
of  water-methanol-chlorobenzene  which  was  shown  but  without  numerical  data 
for  either  system.  The  apex  of  their  curve  was  at  62%  methanol. 


CC14  -  C2H<.0C1  -  Ethyl  hypochlorite  (II  120) 
Distribution  only. 


CARBON  TETRACHLORIDE 
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CC14  -  Ethanol,  C2H3OH,  (I  214-5,  II  4, 


Leikola's  data  at  20-21° 
(1940)  recalculated  to  gms. 
per  100  gms.  solution. 


Water 

Ethanol 

cci4 

49.3 

46 . 1 

4.6 

40.5 

49.6 

9-9 

33-6 

51.0 

15-3 

25.4 

49-7 

24-9 

20.4 

46 . 8 

32.8 

14-4 

42.8 

42 . 8 

10.4 

35-9 

53-7 

8.0 

30.7 

61.3 

CORRECTION:  In  the 

top  table 

p.  I,  215,  the  word  "critical" 
should  be  omitted  from  "critical 
solubility  temperature  (six  times). 


131 )  • 


Bonner's  data  at  o°  recalculated 
to  gms.  per  100  gms.  solution 


Water  Ethanol 

cci4 

55  -4 

42.8 

1.8 

45-0 

50.0 

5-0 

35.6 

52.5 

11.9 

30.0 

50.0 

20.0 

20 . 6 

48.5 

30.9 

16.5 

45-1 

38.4 

12.2 

39-7 

48.1 

6.9 

31.0 

62.1 

5-7 

28.1 

66.2  P.P. 

5-3 

24.8 

69.9 

3-1 

17-9 

79-0 

Tie  lines. 

Wt.  % 

Ethanol  in 

Aqueous 

CC14 

Layers 

50 

6 

48.7 

12 

44 

17 

40 

24 

correction:  In  the  top  table  on 

II  131  the 

last  item  under  CCla 

should  be 

"1.62" 

instead  of 

"2.55."  The  latter  comes  from 
a  typographical  error  in  the 


original  paper. 


CC14  -  C3H60  Acetone,  (CH3»2C0,  AcMe 


Ac et  on# 


(II  l8l). 

Leikola's  data  at  20-21°  (1940) 
recalculated  to  gms.  per  100 
gms .  solut ion . 


Water 

Acetone 

cci4 

l  -3 

32.9 

65.8 

7-1 

54-7 

38.2 

22 . 0 

60.3 

17-7 

42.7 

52.1 

5  -2 

CC1  -  C0H5O  Allyl  alcohol,  CH2:CHCH20H. 

4  C.  H.  G.  Hands  and  W.  S.  Norman,  Ind.  Chemist  21,  307 

An  abstract  paper  with  no  numerical  data  or  graph. 


(1945  > • 
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-  Propionic  acid,  C2H^02  (II  3,  187)- 


Smith  and  Berman's  data  at  250 
recalculated  to  gms.  per  100 
gins .  solution. 


Water 

c3h6o2 

cci4 

78.8 

19.8 

1 .4 

49.2 

48.1 

2.7 

37-5 

55-8 

6.7 

25-8 

56*4 

17-8 

14-3 

51.1 

34-6 

10.6 

49.6 

39-8 

4.6 

40. 2 

55-2 

2.14 

33-8 

64 . 1 

0.86 

25 . 6 

73-5 

0-35 

21 .0 

78.7 

c  3^,302 


Leikola's  data  at  20-21°  (1940) 
recalculated  to  gms.  per  100  gms 
solut ion . 


Water 

c3h6o2 

CC14 

48.3 

47.0 

4-7 

28.6 

54-9 

16.5 

14.4 

50.4 

35-2 

1.8 

32.8 

65-4 

CC14  -  See  Lactic  acid,  C3Hg03,  which  is  listed  with  acetic  acid,  C2Hi+02 
CC14  -  n-Propanol,  C^HgO,  n-PrOH  (II,  205). 

C.  G.  Denzler,  J.  Phys.  Chem.  49,  358  (i945'> 

Gms.  per  100  gms.  solution  at  2o° 


Aqueous  Layer 

CC1„  Layer 

Water  n-PrOH 

cci4 

Water  n-PrOH 

cci4 

81.74  18.5 

0.26 

3-9  32.9 

63.2 

81.0  18.7 

0.28 

6.9  41-3 

51.8 

80.1  19.5 

0.38 

11.2  49.0 

39-8 

77-8  21.5 

0.72 

17-9  53-6 

28.5 

70.2  27.6 

2  .2a 

27.1  53-7 

19*2 

52.3  40.9 

6.8 

Plait  Point 

a.  This  is 

the  lower 

layer.  The  other 

aqueous 

layers  are  the  upper  ones. 

A  portion  of 

Bonner's 

data  at  o°  recalcu- 

lated  to  gms . 

per  100 

gms .  solut ion . 

Water 

•  n-PrOH 

cci4 

72.8 

26 .2 

1 .0 

53-5 

40.5 

6  .ob 

36.4 

5i  -5 

12.1  P.P. 

22.4 

55-3 

22. 3b 

10.3 

48.6 

41 .1 

4-5 

34-9 

60.6 

1 .9 

24.1 

74-0 

b.  These  points  are 

conjugate  layers. 

n-PrOH 


Water 


CC  i4 


Leikola 

's  data 

at  20-21 

(1940) 

recalculated . 

Water 

n-PrOH 

cci4 

64-5 

32.3 

3-2 

47-8 

43-5 

8.7 

33-7 

51 .0 

15.3 

20.2 

53  -2 

26 .6 

14.6 

50.2 

35-2 

10.2 

44-9 

44-9 

6.5 

37-4 

56.1 

4.6 

31.8 

63.6 
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CC14  -  Isopropanol,  (CH3)2CH0H,  i-PrOH 


i-PrOH 


Leikola's  data  at  20-21°  (1940) 


to  gms.  per 

100  gms . 

solut ion . 

Water 

i-PrOH 

cci4 

42.2 

44-5 

13.3 

38.7 

46 .8 

14.5  P.P. 

24 . 1 

44.6 

31  -3 

16.0 

42 .0 

42.0 

9.6 

36.2 

54-2 

6.5 

31 .2 

62.3 

recalculated 


The  tie  lines  are  more  nearly  horizontal  than  in  the  n-propanol  system. 
One  of  them  is  exactly  horizontal  at  about  24%  isopropanol,  making  the 
system  solutropic. 

CC14  -  n-Butyric  acid,  CH3CH2CH2COOH  (II,  3>  255). 

Smith  and  Berman's  data  at  250  recalculated 


B  ut  yr  ic 


Water 

CC 

Leikola's 

data  at  2< 

3-21° 

recalculated  to  gms 

.  per 

100  -gms . 

solut ion . 

Water 

Butyric 

cci4 

41  -4 

53-3 

5-3 

18.7 

62.5 

18.7 

6.1 

55-2 

38.7 

0.8 

33-1 

6T> .  1 

gms.  per 

100  gms . 

solut ion 

Water 

Butyric 

cci4 

79-5 

19.8 

0.7 

38.8 

55.1 

6.1 

22.0 

62 . 9 

15-1 

16.6 

62.3 

21 .1 

8.6 

59-8 

31.6 

4-15 

48.85 

47-0 

1  .23 

36.8 

61 .9 

0.6 

26.2 

73-2 

0.03 

13-0 

87.0 

In  one  of  the  d istribnt ions  (II,  z55l  the  ooncentration  S.so^KUnPen 
liter  CC1  layer  would  amount  to  about  73%  acid,  wh 

i  th  the  “datl  of  Smith  and  Berman  and  of  leikola.  The  system  is  solu- 
"opic  with  a  horizontal  tie  line  near  the  base  line. 


CC14  -  Isobutyric  acid, 

Is  ob  ut  yr  ic 


(CH3)2 


,CHC00H  (II,  252,  255 >• 

Only  distributions  are  given.  However,  the 
decrease  in  concentration  of  acid  m  the  CC14 
layer&with  rise  in  that  in  the  aqneons  layer 
nJtEe  last  two  items  (II,  «5  > 
passing  of  the  apex  of  the  curve.  This  per 
s  approximate  location  of  the  complete 
cirve  The  system  is  solutropic  with  a  hor- 
tie  line  at  about  1%  isobutyric  acid. 
““Stalls  also  an  isopycnic, 

'  .  connecting  compositionSiWith^qualhdensities 

Below  23.3°  the  curve  would  mersec  h  having  such  a  crit- 

acid  graph  below).  Isobutyric  temperature .  Cf .  II,  250. 

ical  solution  temperature  with  water  near 
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CC14  -  Diethyl  amine,  (C2Hg)2NH.  (II,  279)- 
CC14  -  Pyridine,  C5H5N 


Pyr  id  ine 


CC14  -  n-Valeric  acid,  CH3CH2 


Valer ic 


Leikola's  data  at  20-21 0  (1940) 


to 

gms .  per 

1 00  gms . 

solut ion 

Water 

Pyridine 

cci4 

39-8 

54-7 

5-5 

21 .4 

60.5 

18.1 

11  -5 

52.1 

36.4 

2.6 

32.5 

64.9 

No 

tie  lines 

are  given. 

ch2ch2cooh 

(II,  3). 

Smith  and  Berman's  - 

data  at  25 

to  gms.  per 

100  gms 

.  solution 

Water 

Valeric 

cci4 

96 .2 

3-8 

0 

14.7 

86.3 

0 

8.3 

77-4 

14.3 

4.05 

67.8 

28.1 

2.6s 

61 

36.3 

0.46 

48.4 

5i.i 

0.07 

11.8 

82 . 1 

recalculated 


recalculated 


No  tie  lines  are  given,  but  they  would  slope  steeply  toward  the  water 
corner.  The  system  has  an  isopycnic,  dashed  tie  line,  connecting  com¬ 
positions  of  phases  with  equal  densities. 


CC14  -  Isovaleric  acid,  (CH3>2  CHCH2C00H  (II,  304). 

Although  only  distributions  are  given,  the  curve  must  be  very 
similar  to  that  for  n-valeric  acid,  including  the  isopycnic,  The  sys¬ 
tem  is  also  solutropic  with  a  horizontal  tie  line  at  about  1%  isovaleric 


CC14  -  Phenol,  Cg^OH  (II,  386). 


Distribution  only. 

CC14-  Resorcinol  C6H4(0H)2  (II  396) 
CC14  -  Aniline,  C6H5NH2  (II,  416). 


Distr ibut ion 
instead  of  "1.971." 
the  other  two. 


correction:  In  the  last  column  read  "0.971" 
1  e  first  distribution  is  very  inconsistent  with 


CC14  -  Caproic  acid, 


C5H11COOH  (II,  3,  439). 
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CC14  -  n-Heptylic  acid,  CgH^COOH  (II,  3). 


Capr  o  ic 
or 

He  pt  ylic 


Smith  and  Berman's  data  at  250  recalculated 


gms  .  per 

100  gms . 

solut ion 

Water 

Caproic 

cci4 

99 

1 .0 

0 

6.4 

93-6 

0 

3-9 

87.0 

9-1 

2.3 

77-7 

20.0 

1  -5 

68.9 

29.7 

0.36 

47.4 

52.3 

0.05 

22 .6 

77  -3 

Water 

Heptylic 

cci4 

99-6 

0.4 

0 

3-7 

96.3 

0 

2.15 

90.2 

7.65 

0.72 

73-3 

26.0 

0.28 

57-3 

42.4 

0.03 

27.9 

72.1 

CC14  -  i-Hydroxyisocaproic  acid,  (CH3 ) 2CHCH2CH0HC00H . 

Int.  Crit.  Tables  III  428. 

CC14  -  Benzoic  acid,  C6H5COOH  (II,  SH,  Friedrichs  (1932I. 
CC!  -  p-Toluidine,  CH3C6H4NH2  (II,  557).  Distribution. 


CARBON  DISDLFIDE  CS2  -  Bromine,  Br2  (I,  211) 


Distribution 

CS2  -  Iodine,  i2  (I,  664-5) 

CS2  -  Formic  Acid  (II  27)  Distribution. 


CS2  -  Methanol,  CH30H, 


Methanol 


Leikola's  data  at  20-21°  recalculated 
to  gms .  per  100  gms.  solution. 


Water 

Methanol 

cs2 

26.2 

67.1 

6.7 

14-3 

71  -4 

14-3 

9.1 

69.9 

21  .0 

4.1 

63.9 

32.0 

0.9 

58.3 

40 . 8 

0.2 

49-9 

49-9 

Methanol  and  carbon  dii >*“if 

""listed  as  J'JioTo'J.  The  lie  lines  »ould  slot*  steeply  t«ard  the 
CS„  corner. 


CS, 


-  *T rich loroace tic  acid,  CC13C00H. 
Distribution.  Andreasov  (1928). 


CARBON  DISULFIDE 
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CS2  -  Chloroacetic  aci4,  ClCH2COOH  (II,  88). 

Only  distribution  is  given,  but  the 
leveling  of  concentration  in  the  aqueous 
layer  with  continued  rise  in  the  CS2 
layer  indicates  the  peak  of  the  curve 
at  about  76%  acid.  The  short  line  near 
the  top  shows  compositions  in  equilibrium 
with  solid. 


C 1C  H„C  OOH 


Water 


CS2  -  Acetic  acid,  CH3C00H,  AcOH.  (II,  105). 

Leikola's  data  at  20-21°  recalculated 
to  gms.  per  100  gms.  solution. 


Water 

AcOH 

cs2 

13-4 

78.7 

7-9 

3-3 

74-4 

22.3 

0.6 

58.4 

41 . 0 

correction:  In  the  table  p  II  105  under 
"G.M.CH3C00H  per  100  cc.  CS2  layer"'  the 
column  values  should  be  divided  by  10, 
viz.  "0.045,"'  etc. 


Ac  OH 


CS2  -  C2HgO  Ethanol,  C2H3  OH  (I,  239,  *11,  131) 


Data  recalculated  to  gms.  per  100  gms.  solution 
Leikola  at  20-21 0 


Et  ha.no! 


Water 

39-8 

28.6 
20.2 

10.7 
6.85, 

4 
2, 

1 


Ethanol  CS 


.0 

•3 

.8 


54-7 
59-5 
61 .4 
59-6 
54-8 
48.0 
39-1 
32.7 


2 

5.5 
11 .9 

18.4 
29.8 

38.4 
48.0 
58.6 

65.5 


0.4 


30.0  69.6 


Holmes  (1918)  gave  data 
for  one  point,  24.6%  water 
62.7%  ethanol,  12.7%  carbon 

■  ■,I:  Jhe  table  at  ,ha  - 11  read 

0.51  and  1.02  instead  of  "1.87"  and  "10.23"  recwtiii 
were  typographical  errors  in  the  original  publication.  V'  6 

no  .  Ac e t  one 

0S2  -  Acetone,  (CH, ),  CO. 

Data  of  Leikola  at  20-21 0  (1940) 
recalculai  ' 
solution. 

Water 

37.2 
16.7 
5.0 
1 .0 


or 


•  to  gms. 

per 

Acetone 

cs2 

57-1 

5-7 

64.1 

19.2 

55-9 

39.i 

33.0 

66 . 0 

CARBON  DISULFIDE 


846 

TERNARY  AQUEOUS  SYSTEMS 


CS2  -  Propionic  acid,  C2HgCOOH,  EtCOOH 


Data  of  LeikoLa  at  20-21 0  (1940) 
recalculated  to  gins,  per  100  gins, 
solut ion . 


CS- 


n-PrOH  and  i-PrOH. 
i-PrQB 


Water 

EtCOOH 

cs2 

38.2 

56 .2 

5.6 

18.2 

62.9 

18.9 

7-9 

54-1 

38.0 

1.15 

33-0 

65.85 

c3h7oh, 

ch3ch2ch2oh 

and  (CH3 ) 

2choh , 

Leikola 

1  s  data  at  20-21 0  (1940) 

recalculated  to  gms 
solution. 

.  per  100 

gms. 

Water 

n-PrOH  CS2 

Water 

i-PrOH 

CS2 

59-5 

36.8  3-7 

55-1 

40.8 

4.1 

25 . 8 

57.0  17.2 

26.3 

56.7 

17.0 

12.6 

51-4  36.0 

13-7 

50-7- 

35-6 

4  -5 

31-8  63.7 

4-3 

31-9 

63-8 

Holmes  (1918)  gave  data  irom  wnicn  can  De 
calculated  one  point  on  the  binodal  curve, 
14.6%  water,  48.7%  n-Propanol,  36.7%  CS2. 


CS„ 


-  Acetic  anhydride,  (CH3C0)20,  Ac20. 

K.  I.  MochaloV  J.  Gen.  Chem.  (U.S.S.R.)  8,  529  (1938);  Chem. 
Abstr.  32,  7333- 

Temperature  180 

CS 


Temperature 

0° 

lemp 

Water 

Ac20 

cs2 

Water 

31-4 

65.7 

2.9 

31.0 

16.0 

69.1 

14-9 

15-1 

10.5 

59-8 

29-7 

6 .0 

5-8 

68.9 

25-3 

5-5 

0.0 

78.8 

21  .2 

0.0 

0.0 

3-7 

96.3 

0.0 

Temperature 

24° 

Tern] 

0.0 

60.1 

39-9 

0.0 

2.9 

28.4 

68.7 

0.9 

9-3 

89-8 

0.0 

14-5 

85-5 

Ac20 

64-8 

65.2 

37-7 

45-2 

67.8 

9.2 


33-2 


2 
4-2 

19-7 
55  -7 
49-3 
32.2 
90.8 


66.8 


This  system  and  that  of  acetic  ia^sect ing 'b  inodal^urves  .  This  phenomenon 
two  published  with  two  simple  i^ersecting  of  the  components,  an 

is  due  to  the  formation  of  acetic  ^  *et  isologous  line  from 

irreversible  reaction  of  moderate  spee  ^  composition  of  acetic 

the  CS2  corner  to  the  point  correspond  g  separate  simple  systems, 

acid  ds.o%  Ac20>  diyides  the  triangle  carbon  Jisulfide,  the  hydra- 
However,  since  acetic  acid  is  J  c  b ^  ete  during  Mochalov's _ (and 

tion  of  the  anhydride  was  eviden  y  .P  Qnly  &  quasi-equilibrium. 

Mertslin's)  observations,  and  the  |  presence  of  water  and 

With  complete  hydration  ii.e.,  separate;  and  with  no  hydra- 

acetic  anhydride,  the  two  binoda J  i«oa). 

tion  the  system  gives  h"rJiiv  realized  that  acetic  anhydride  is  not 
"It  seems  to  be  not  genera  y  saturated  liquid  phases  in  this 

.ILfs  ...  «*  -tu  ^ 

They  react  in  a  few  minutes' . 
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CS2  -  2-Butanone  or  Methyl  ethyl  ketone 

A.S.  Smith  (i94S>-  No  numerical 
data  are  given.  The  graph  is  shown 
from  the  unpublished  work  of  A.  R. 
Jensen.  The  binary  miscibilities 
of  water  2-butanone  are  23  and  90% 

C^HgO  (II,  243). 


(M.E.K. )  CH3C0CH2CH3 

M.E.  K. 


CS2  -  C^HgC^,  n-Butyric  acid,  CH3CH2CH2C00H 


Leikola's  data  at  20-21°  (1940) 


recalculated 

solution. 

to  gms. 

per  100 

Water 

C4H8°2 

cs2 

30.8 

62 . 9 

6.3 

13.9 

66.3 

19.8 

4.2 

S6.4 

39-4 

0.6 

33-1 

66.3 

CS2  -  Isobutanol,  (CH3 )2CHCH20H 

Holmes  (1918)  gave  d»ata  from  which 
is  calculated  one  point  on  the  curve, 
1.25%  water,  19.6%  isobutanol,  79.15% 
CS2.  The  points  on  the  left  side  are 
the  binary  miscibilities,  10  and  84% 
iBuOH  (II,  268-9).  The  position  of 
the  isopycnic,  dashed  tie  line,  is 
calculated,  to  show  the  two  layers 
of  equal  densities. 


CS2  -  Pyridine,  C5H5N 

Leikola’s  data  at  20-21°  (1940)  recal¬ 
culated  to  gms .  per  100  gms .  Solution. 
Water  Pyridine  CS2 

39.8  54.7  5. 5 

1 7 • 7  63.3  19.0 

8.1  54.1  37.8 

1>8  32.8  65.4 


Butyr  ic 


CARBON  DISULFIDE 
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CS2  -  Phenol,  C^OH.  Int.  Crit.  Tables  III  429. 

The  system  is  solutropic  since  the  distribution  is 
first  to  the  aqueous  layer  and  then  to  the  carbon 
disulfide  layer. 

CS2  -  Ethylxanthic  acid,  C6H1202S^.  Halban  and  Hecht  I1918) 

CHBr^ ,  Bromoform  -  Bromine  (I,  211). 

CHBr^  -  Iodine  (I,  664). 

CHBr3  -  CH202,  Formic  acid,  HCOOH  (II,  28). 


CHBr. 


C2H_02C1,  Cbloroacetic  acid,  C1CH2C00H.  (II,  88) 


■'2113  2 

C1CH2C00H 


Only  distribution  is  given,  but  the  leveling  of 
concentration  in  the  aqueous  layer  with  continued 
rise  in  the  CS2  layer  indicates  the  peak  of  the 
curve  at  about  70%  acid.  The  short  line  near  the 
top  shows  compositions  in  equilibrium  with  solid. 


CHBr3 

CHBr3 

CHBr3 

CHBr3 


Acetic  acid,  CHjCOOH  (II,  106). 

The  two  pairs  of  columns  are  not  horizontally  interrelated,  e.g. 
1  G.M.  is  60  gm.  not  50  gm. 

Picric  acid,  C6H20H(N02)3  (!>  2,  4.  6).  (II,  33°)  > 

Phenol,  C6H50H.  (Int.  Crit.  Tables  III,  428). 

.The  system  is  solutropic  since  phenol  dissolves 
first  by  preference  in  the  aqueous  layer  and  at 
higher  concentrations  in  the  bromoform  layer. 

C  H  BrN  Tribenzylmethylammonium  bromide.  Int.  Crit.  Tables 
22  24  HI,  433.  The  system  is  solutropic. 

C22H24C1N  Tribenzylmethylammonium  chloride.  Ibid- 


chci3 
chci3  - 
chci3  - 
chci3  - 
chci3  - 
chci3 
chci3 

CHCI3 
CHC1, 


Chloroform  -  H202 


_ _  ^  Hydrogen  peroxide  I,  590. 

HgCl2,  Mercuric  chloride, Hantsch  and  Sebaldt  < 1899  >• 
I2,  Iodine  (I,  665-8). 

NH3 ,  Ammonia  (I,  1043-4)* 

N203,  Nitrogen  trioxide  (Int.  Crit.  Tables  III,  420). 

-  S02,  Sulfur  dioxide  (Int.  Crit.  Tables  III,  420). 

-  CH20,  Formaldehyde  (Int.  Crit.  Tables  III,  422). 

-  CH202 ,  Formic  acid,  HCOOH  (II,  27^29). 

-  CH40,  Methanol,  CH30H.  MeOH  (II,  14  .45 ». 
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Bonner's  data  at  o°  recal 
culated  to  gms.  per  100 
gms.  solution. 

Water  Methanol  CHC13 


77-9 

51-7 

43-5 

32.8 

28.3 

23-5 

17-2 

13-4 

7-4 

1.8 


21.1 

1 .0 

42.5 

5-8 

45-6 

10.9 

45-3 

21  .9 

43-4 

28.3 

41.1 

35-3 

36.3 

46.5  P.P. 

33-0 

53-6 

26 . 0 

66.6 

13  •  9 

84  -3 

Leikola's  data  at  20-21' 
( 1 940 )  recalculated  to  j 
per  100  gms.  solution. 


Water 

Methanol  CHC1 

65  .2 

31 .6 

3  -2 

50.4 

41 .3 

8.3 

43  •  8 

43  *2 

13-0 

35-3 

43-1 

21 .6 

29-4 

41  -5 

29«1 

23.6 

38.2 

38.2 

17.3 

33-1 

49.6 

12  .8 

29-1 

58.1 

Methanol 


Bonner 's 

tie  lines 

Methanol 

in 

Aqueous  CHC13  layers 

45 

x 

44 

16 

43-5 

18 

42 

26 . 7 

CHC13  -  Methyl  amine,  CH3NH2  (II,  64-5) 

CHC13  -  Trichloroacetic  acid,  CC13C00H  (II,  68),  cf.  also  Andreasov  (1928) 
CHC13  -  Dichloroacet ic  acid,  CHC12C00H  (II,  78) 

CHC13  -  Bromoacetic  acid,  CH2Br  COOH  (II,  86) 

CHC13  -  Chloroacetic  acid,  CH2C1C00H  (II  88-90) 


Distribution  only,  but  one  additional  item  in 
the  original,  7.4300  Gm.  Equiv.  in  H20  layer, 
2.5500  in  CHC13  layer,  indicates  passing  of  the 
peak  of  the  curve.  Cf.  note  on  p.  839.  The 
short  line  near  the  too  shows  composition  in 
equilibrium  with  solid  acid. 


CHgCICOOH 


Ac  OH 


CHC13  -  Iodoacet ic  acid,  CH2IC00H  (II,  94) 
CHC13  -  Acetic  acid,  CH3C00H,  Ac OH  (II,  105, 
Brancker ,  Hunter  and  Nash  (1940) 


Gms .  per  100  gms: 
Aqueous  Layer 


Water 

Ac  OH 

CHC1. 

81 .5 

17.4 

1 .1 

63.3 

34  .1 

2.6 

48.5 

44-5 

7.0 

38.1 

49.5 

12 .4 

Chloroform  Layer 


Water 

AcOH 

CHCL 

0.9 

4.1 

95-0 

1  .4 

10.8 

87.8 

2.1 

17.9 

80.0 

3-0 

22  .6 

74-4 

CHC13 


Water 


CHC13 
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CHCl^  -  Acetic  acid  (continued) 

This  system  is  one  listed  by 
Tarasenkov  (1946)  and  by  Ta- 
rasenkov  and  Paulson  (1939) 
illustrating  convergence  of 
tie  lines  to  a  point  on  the 
base  line  extended,  but  no  new 
data  were  presented. 

Cf.  also  Shilov  and  Lepin  1922. 


Leikola's  data  at  20-21 
recalculated  to  gms. 
solution . 


Water 

AcOH 

61.1 

35  -4 

34-9 

50.1 

20.6 

45  -4 

6 .2 

31 .3 

(1940) 

per  100  gms. 

CHCI3 

3*5 

15.0 

34-0 

62.5 


as  follows: 


Data  for  the  quaternary  system  including  acetone  also  are  presented 


(Biancker,  Hunter,  and  Nash,  1940) 


Quaternary  Equilibria,  Gms. 
Aqueous  Layer 

per  100  gms . 
Organic 

satd .  s 
Layer 

oln . 

Water 

AcOH 

AcMe* 

chci3 

Water 

AcOH 

AcMe' 

chci3 

71.7 

15.3 

11.2 

1.8 

1 .6 

3-3 

31.6 

63.5 

59-5 

32.8 

4.6 

3-1 

1.8 

9.6 

11.8 

76.8 

57  .tL 

31  -6 

7.5 

3  -5 

2.8 

9.6 

20.3 

67.3 

57.i 

29.9 

9-3 

3-7 

3-3 

8.7 

29-2 

58.8 

54-8 

30.4 

10.9 

3-9 

4.0 

9-2 

28.9 

57.9 

51 .4 

28.8 

15.4 

4.4 

6-3 

9.6 

36.8 

47-3 

44  *5 

24.2 

24-4 

6.9 

13-7 

11.2 

44-3 

30.8 

41  .2 

38.2 

10.8 

9.8 

6  .2 

16.2 

25.8 

51.8 

28.3 

39-0 

13-6 

19.1 

10.6 

24  .1 

22.8 

42.5 

'Acetone 


CHC1, 


Ethanol,  C2Hs0H,  (II,  14,  131 


Bonner's  tie  lines 
recalculated,  Ethanol  in: 
Aqueous  CHC1-.  layer 


Bonner 

's  data 

at  o° 

Leikola 

's  data 

.  at 

recalculated 

to  gms . 

20-21° 

(1940) 

re- 

per  100  gms . 

solution 

calculated  to  gms. 
per  100  gms.  solution 

Water 

Ethanol 

chci3 

Water  Ethanol 

chci3 

56.6 

37-9 

5-5 

68.5 

28.6 

2.9 

48  .1 

40.1 

11.8 

60.3 

33-i 

6 .6 

41 .2 

41 .2 

17.6 

52.9 

36.2 

10.9 

34-2 

42  .4 

23  .4 

42.3 

38.5 

19.2 

33-5 

42  .2 

24-3  PP 

33-8 

39-0 

27*2 

28.9 

42 . 1 

30.0 

24*2 

37-9 

37-9 

17.85 

40-5 

41.^5 

14.4 

34-2 

51-4 

12.5 

3  6.5 

37-5 
3d  -4 

SO.o 

63.1 

9.1 

30.3 

60.6 

The  system  is 

unusual 

in  having 

a  plait  point 

33 

38 

41 .5 


31 

38 

42 


nearly  horizontal.  Probably  at  least  one  of 
them  is  exactly  horizontal  making  the  system 
solutropic.  Bogin  (1924)  and  Miller  and  . 
McPherson  (J.  Phys.  Chem.  1.2,  701 ,  i9o8> 
presented  add  it  ional  data  on  this  system. 

t  -  Dimethyl  Amine  (CH3)2NH  (II,  160) 

CHC1-,  -  Ethyl  Amine  C2H^NH2  (II,  161) 

-  Dimethyl  amihe  Hydrochloride  ICH3>2NH2C1  Hat.  Crit.  Tables  III.  W5> 

-  Alpha,  beta-Dibromopropionic  acid,  CH2BrCHBrC00H  (II,  165), 

Pyruvic  acid,  CH.COCOOH  (II,  166);  alpha-  and  beta-Bromopropiomc 

acids  CH  CHBrCOOH  and  CH2BrCH2C00H  (II,  170);  Beta-Cmoro- 
acids,  ^  CH  clcH^c5oH  ih,  i7i'l;  and  Beta-Iodopropiomc 

-  "  •  Distribution  coefficients. 


CHC1- 


CHC1, 

CHCl- 


propionic  aciu,  ^“2v- 
acid,  CH2ICH2C00H,  (II,  172) 
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CHC1 


CHC13  -  Acetone,  (CH3 )2CO,  (II  14 


Bonner's  data  at  0°  recalculated 
gms.  per  100  gins,  solution 


Water 

Acetone 

CHCI3 

62.1 

31  -7 

1  .2 

41.9 

53  -4 

4-7 

34.4 

57-0 

8.6 

27*6 

60.6 

11.8 

21 .9 

62.3 

15.8  P.P 

14.4 

64.0 

21 .6 

7-9 

62.0 

30.1 

4-3 

56.6 

39-1 

0.8 

33-4 

65.8 

Brancker , 

Hunter 

and  Nash  (i940ai 

Gms . 

per  100  gms .  solut 

Aqueous  Layer 

Water 

Ac  Me 

CHCI3 

96.0 

3*o 

1 .0 

90.5 

8.3 

1 .2 

81.0 

17.4 

1 .6 

66.0 

31-9 

2.1 

51 .0 

44-5 

4-5 

176,  181) 


Acet  one 


ion  at  250 


Chloroform  Layer 


Water 

Ac  Me 

CHCI3 

1 .0 

9-0 

90.0 

1.3 

23.7 

75-0 

2 . 0 

38.0 

60.0 

4-5 

50.5 

45-0 

8.0 

57-0 

35-0 

Hunter  in  Ind.  Eng.  Chem.  _34,  963  discussed  this  system  as  part  of  the 
quaternary  system  including  acetic  acid. 


W.  Reinders  and  C.  H 


Temp, 

250 


6o‘ 


Water 

94-5 
74-5 
56. i 
49-3 
39-5 

27.3 

91 .3 
72.0 
47 
32.0 


Leikola's 


( 1 94  6 1 

CHCL 


H.  De  Minjer,  Rec.  trav. 

Gms.  per  100 

upper  Layer 

chim.  66,  573 
gms. 

Lower  La; 

Ac  Me 

CHCI3 

Water  AcMe 

4-6 

0.9 

0.5  12.3 

24.5 

1  .0 

2.0  39.5 

41.5 

2.4 

6.7  56.7 

;  46.7 

4-0 

9-4  59-6 

53-0 

7.7 

17-4  61.0 

58.7 

I4.O 

Plait  Point 

7.8 

0.9 

0.7  19.6 

1  26.6 

1  .4 

5.7  47-3 

45  -5 

6 . 9 

17.2  57.9 

1  54-0 

14 .0 

Plait  Point 

0-21°  (194O 

(  are  consistent  with  these 

CHC1. 

87.2 

58.5 

36.6 
3i-o 

21.6 

79-7 

47.0 

24.9 


i-  .  .  — v.  i,cu  1.  vuui  tiiese.  Tarasenkov 

listed  this  system  to  illustrate  convergence  of  tie  lines. 


/3  ~  Prop  ion  ic  acid  C2HsC00H,  EtCOOH  (II  187) 
Nikola's  data  at  20-21°  recalculated  to 


EtCOOH 


gms.  per 

100  gms . 

solution 

Water 

EtCOOH 

CHC1, 

71 .0 

26 .4 

2.6 

48.0 

40.0 

12 . 0 

22.7 

45-5 

31.8 

2.9 

32.4 

64.7 

Hi  ^tem  is  solutropic  with  a  horizontal 
me  at  about  7%  propionic  acid. 
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CHCI3 

CHC1-,  -  Lactic  acid,  CILCHOHCOOH  (II  194).  Leonard,  Peterson  and  Johnson 
(1948). 

CHC13  -  n-Propanol,  CH3CH2CH20H,  n-PrOH  (II  205) 


n-Pr  OH 


Leikola's  data  at  20-21°  (1940) 
recalculated  to  gms.  per  100  gms. 
solut ion . 


Water 

n-PrOH 

chci3 

65  .2 

31 .6 

3  .2 

44-5 

46.3 

9-2 

30.I 

53-8 

16.1 

18.5 

54-3 

27-2 

13*7 

SO. 7 

35-6 

9.6 

45  -2 

45  *2 

6.2 

37.5 

56.3 

4.4 

31-9 

63.7 

Bonner's 

data  at  0°, 

recalculated 

to  gms . 

per  1Q0  gms . 

solution 

Water 

n-PrOH 

chci3 

69.8 

28.0 

2.2 

54.0 

40.2 

5-8 

40.4 

49.9 

9-7 

31.6 

55  -3 

13.1 

21 .4 

57  .2 

21 .4 

13.6 

54.6 

31.8 

9.7 

51  -5 

38.8 

5-7 

43-2 

51  -i 

4-5 

38.7 

56.8 

1 .8 

23  .3 

74-9 

The  system  contains 

an  isopycnic 

(dashed  tie  line)  in  approximately 
the  position  shown,  connecting 
compositions  of  equal  density. 


CHC13  -  Isopropanol  (CH3)2CH0H,  1-PrOH 


i-Pr OH 


Leikola's  data  at  20-21 0  (1940) 
recalculated  to  gms.  per  100  gms. 
solution . 


Water 

i-PrOH 

CHC13 

7i.3 

26 .1 

2.6 

41 . 6 

44.9 

13-5 

21 .2 

45.8 

33  -0 

5-8 

31  .4 

62 . 8 

The  system  is  solutropic,  with 
a  horizontal  tie  line  near  the 
base  line . 

(II  251,  253) (Shilov  and  Leoin,  1922) 

Leikola's  data  at  20-21°  d94<» 
recalculated  to  gms.  per  100 
solution . 


Water 

C^Bg02 

chci3 

37*6 

56.7 

5.7 

18.0 

63.1 

18.9 

6.8 

54.8 

38.4 

1.8 

33-7 

64.5 

Water 


TERNARY  AQUEOUS  SYSTEMS  CHCI3 

CflCl3  -  n  Butyric  acid  (continued) 

The  system  is  solutropic  since  at  first  butric  acid  dissolves  in  the 
aqueous  layer,  but  above  0.3%  the  concentration  is  higher  in  the  chloro¬ 
form  layer.  The  plait  point  must  be  low  on  the  left  side  since  the 
critical  solution  temperature  of  butyric  acid  and  water,  -3-8°,  is  not 
far  below  room  temperature. 


CHCI3 


FVridine ,  Cc-Ht-N  (II  288)  Leikola's  data  at  20  210  (1940), 


recalculated  to  gins,  per  100  gins. 
Pyr id ine 


solution. 


Water 

Pyridine 

CHC1. 

65.1 

31-7 

3-2 

36.9 

48.5 

14.6 

15.8 

49.6 

34.6 

2.9 

32.4 

64 . 7 

€3H9N 

C4H6°2 

c4h6o4 

CttH705Br 

cX°; 

c4h4n2 

c4h-10o 

CSHSN 

c5h8o3 

C5H8°4 

CSHio02 

C5H10O2 

C5HhN 

c5h13n 

C6H3N3°7 

c6h6o 

c6h12o2 

C6H1202 


Distribution  Coefficients  between  Water  and  Chloroform 


Weight  per  cent  in  aqueous  layer 
Weight  per  cent  in  chloroform  layer 


Solute 

Trimethyl  amine,  Me3N 

Alpha  Crotonic  acid,  MeCH:CHCOOH 

Succinic  acid  C2H4(C00H)2 

Alpha  Bromobutyric  acid  C2H5CHBrC00H 

Isobutyric  acid  (CH3)2CHC00H 

Succinonitrile ,C2H^ (CN)2 

Ether  <C2H5)20 

Diethyl  amine  (C2TIS > -jNH 

Pyridine 

Levulinic  acid,  CH3CO  CH2CH2C00H 
Glutaric  acid  CH2 (CH2C00H )2 
n-Valeric  acid  CH3 (CH2 )3C00H 
Isovaleric  acid  (CH  )  CHCH-COOH 
Piperidine 

n  Amyl  amine  CH3 (CH2 I^NH 
Picric  acid  C6H20H(N0  >  (1,2,4, 6) 

Phenol,  C6H5 OH 

n-Caproic  acid  CH3 (CH2 )4C00H 
Isocaproic  acid  (CH  )  CHCHCH  COOH 


Reference 

Range  in  K 

II 

211 

0.64  to  0.48 

II 

221.-2 

4.7  to  1 .28 

II 

229 

135  to  75 

II 

238 

1.68  to  o.79a 

II 

252-3 

4 •  3  to  o*34a 

TI 

214 

2-55 

II 

14  ref. 

II 

279 

0.75  to  0.36 

II 

288 

0.28  to  0.13 

II 

293 

25  to  18 

II 

293 

72  to  55 

II 

3  01  — 2b 

0.83  to  0.23 

II 

303-4 

1.6  to  o.o6a 

II 

3  08 

0.75  to  0.42 

II 

318 

0.25  to  0.13 

II 

330 

1  .22  to  0 . 57a 

II 

386 

0.43  to  0.12 

II 

438 

0.3  to  0.22 

II 

438 

0-35  to  0.26 

CHClo 


C?H502Br 


c7h5o2ci 


c7h5o2ci 


c7h5o2ci 


c7hso4n 


c7h504n 


cJ7h504n 


c7h6o2 

C7H603 

c7h6o4 


c7h702n 


c7h9n 


C8H6°4 

c8H8°2 

c8H8°2 

c8H8°2 

C8h8°3 

c8h8o3 

c8H8°3 
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Distribution  Coefficients  between  Water  and  Chloroform 


C6H12°2S4 

c6h15n 

C7H4°6N2 

c7h4o6n2 


c8h9on 

c8h9°2n 


c9h8o2 


CqH8®4 


^9^1 0^2 

C10H8° 


_  Weight  per  cent  in  aqueous  layer 
Weight  per  cent  in  chloroform  layer 


c8Hi2°3N4 


Cio"h°3“ 


^10^16^4 


Ci4^12^3 


Solute 

Ethylxanthic  acid 
Triethyl  amine 
3 ,5-Dinitrobenzoic  acid 
2,4  Dinitrobenzoic  acid 
o-Bromobenzoic  acid 
o-Chlorobenzoic  acid 
m-Chlorobenzoic  acid 
p-Chlorobenzoic  acid 
o-Iodobenzoic  acid 
o-Nitrobenzoic  acid 
m-Nitrobenzoic  acid 
p-Nitrobenzoic  acid 
Benzoic  acid,  C^H^COOH 
Salicylic  acid  HOC^  H4C00H 


Reference 

(  Ha'lban  and  Hecht,i9i8) 


Range  in  K 
1800 


oxybenzoic  acid 

Anthranilic  ac id,  o-Aminobenzoic  acid 
Benzyl  amine  C6H,.CH2NH2 
Piperonylic  acid  CH2  *.02'.C(3H3C00H 
Phenylacetic  acid  CgH^CI^COOH 
o-Toluic  acid  CH3C5H4C00H 
p-Toluic  acid 
o-Methoxybenzoic  acid 
p-Methoxybenzoic  acid  (Anisic  acid) 
Mandelic  acid  C6H?CHOHCOOH  Phenyl- 
glycolic  acid 


II 

467 

9  to 

15 

II 

471- 

2 

2.9  t 

0  1 

.8 

II 

472 

25  to 

15 

II 

474 

0.21 

to 

0.13 

II 

475“ 

6° 

1.14 

to 

0.20a 

II 

475 

0.045 

to 

0.06 

II 

475 

0.07 

to 

0.12 

II 

478 

0.73 

to 

0.35 

II 

486- 

7, 

491 

9.2 

tO  2 

II 

486- 

7 

1 .22 

to 

0.1 9a 

II 

487 

0.47 

to 

0.45 

II 

510- 

-1 

0.63 

to 

0.11 

II 

524- 

-5 

1.38 

to 

o.6a 

.r-II 

531 

72 

to 

64 

II 

540 

11  ti 

0  8 

■4 

II 

554 

0.12 

to 

0.09 

II 

57  2 

0.45 

to 

0.28 

II  582-3 
II  587 
II  587 
II  S9i 
II  592 
II  596 


0.88  to  0.70 
0.028  to  0.022 
0.025  to  0.020 
0.04  to  0.044 
0.059  to  0.056 
31  to  32 


Acetanilide 

Methylanthranilic  acid 
Caffeine  C5HMe3N402 -H20 
Cinnamic  acid  C^CH :CHCOOH 
Aspirin  CH3C00C6H4C00H , Acetylsalicylic  II  631 
ac id  ac id 


II  605 
II  606 
II  612-3 
II  627 


0.13 

0.12  to  0.09 
0.065  to  0-023 
0.017  to  0.015 
0.32  to  0.16 


C11H12ON2 


C17Hi,03N 


p.-Phenylprop ionic  acid,  Hydrocinnamic  j  j 
_p.-Naphthol  C10H7OH 

p-Acetoxyacetanilide 

Camphoric  acid  C8H14<C00HI2 
Antipyrine  Me^NPhCOCHiJMe 
Benzilic  acid  Ph.COHCOOB 
Morph ine 

432 


II  660 

II  668  (ref. ) 
II  681 
II  687 
II  749 
Int.  Crit. 
Tables  III 


0.20  to  0.15 
0.025 


13  to  2.8 

0.059  to  0.20 

1.2  to  0.529 


112 
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CHCI3 


Distribution  Coefficients  between  Water  and  Chloroform 

Weight  per  cent  in  aqueous  layer 
K  -  Weight  per  cent  in  chloroform  layer 


Solute 

Reference 

Range  in  K 

*“'17^22^®1' 

Methylpropyl  phenyl  benzyl 

Int.  Crit. 

ammonium  bromide 

Tables  III  432 

7.4  to  2.6 

C17H24°3N 

Atropin 

II  778 

0.26  to  0.04 

Ci8H210N3 

Codeine  (against  dil  NH^OH) 

Marden  and 

Elliott  (i9i4> 

0.01 

*"*20^  24  *"*2^2 

3H20  Quinine  (against  dil 

Marden  and 

• 

nh4oh ) 

Elliott  (1914) 

Very  small 

^21^22^2^2 

Strichnine 

II  813 

0.06  to  0.024 

^21^23^*5^3 

Strichnine  nitrate 

II  815 

8  to  3 

^21^24^6^2' 

3  Strichnine  sulfate 

Int.  Crit. 

Tables  III  433 

0.004 

*“'22^24®1"^ 

Tribenzylmethyl  ammonium 

Int .  Crit . 

bromide 

Tables  III  433 

0.41  to  0.058 

^28^38^27 

Cellobios  octaacetate 

II  825 

c34H47o11n 

Aconitine  (against  dil. 

Marden  and 

nh4oh> 

Elliott  (1914) 

0.025 

*^57^104*^*2 

Olive  oil,  Triolein 

Int.  Crit. 

Tables  III  422 

0 

International  Critical  Tables 

gives  this  erroneously 

as  00 

a)  System  is  solutropic 

b)  correction:  Near  middle  of  II  301  under  "H20  layer  (C1)"  read  "0.390" 
instead  of  "0.890." 


c)  correction:  On  II  4.75  in  the  second  table  under  "H20  layer"  the  last 
four  items  should  be  divided  by  10. 


CH2C12  Methylene  chloride  see  C^H^ON,  Vinyl  pyrrolidone 
CH02Na  -  Sodium  formate  -  Phenol ?  Schryver  (1910) 

CH20  -  Formaldehyde  -  CHC13,  Chloroform  (Int.  Crit.  Tables  III  422 
Distribution 

CH20  -  C4H1o0,  Ether  II  25 

CH20  -  CsH120,  n-Amyl  alcohol  (Int.  Crit.  Tables  III  422) 

CH202  -  Formic  acid,  HCOOH.  See  CC14,  CS2,  Bromoform,  Chloroform 


c,k2o2 
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FORMIC  ACID  CH202 


HCOOH  -  C^HgO,  2  Butanone  or  Methyl  ethyl  ketone  (11  29) 
HCOOH  -  C4H1o0,  n-Butanol,  CH3CH2CH2CH2OH  (II  29) 

HCOOH  -  C4Hlo0,  sec.  -  Butanol,  CH3CH2CH0HCH3 ( II  29) 

HCOOH  -  C4H100,  Ether,  CH3CH2OCH2CH3  (jj  2?j  2g) 


HC  OOH 


Shilow  and  Lepin,  Z,  Phys 
presented  distribution  of 
per  liter  as  follows: 
Temp,  not  given. 

Aqueous  layer 

0.599 

1.152 

2.261 

4.087 

5.869 

6.434 


Chem.  lpi,  380  (1922) 
formic  acid  in  mols 


Ether  layer 

0.236 
0.487 
1 .061 
2.391 
4.191 
5.131 


The  near  leveling  of  the  concentration  in  the  aqueous  layer  indicates 
approximately  the  peak  of  the  curve  at  32%  formic  acid,  as  shown.  This 
has  been  confirmed  experimentally  by  the  compiler. 

HCOOH  -  n-Amyl  alcohol  CH3 ( CH2 ) 40H .  (II  29) 

HCOOH  -  tgrt .  Amyl  alcohol  (CH3 >2C2H5C0H  (II  29) 

HCOOH  -  Petroleum  ether  (II  31) (Shilov  and  Lepin,  1922) 

HCOOH  -  C6H502N  Nitrobenzene,  PhN02 (II  30).  The  rise  and  fall  in  con¬ 
centration  of  formic  acid  in  the  aqueous  layer  defines  the  apex 
of  the  curve  approximately,  as  shown. 

HCOOH 


HCOOH  -  Anhydrous  formic 


acid  is  miscible  with  nitrobenzene  and  most 
oxygen  containing  solvents  and  with 
chloroform,  but  not  with  carbon  tetra¬ 
chloride,  carbon  disulfide,  nor  with 
any  hydrocarbon  at  room  temperature. 
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c,h2o2 


HCOOH  -  Benzene,  (II  27,  28,  30) 

The  following  table  was  calculated  to 
gins,  per  100  gins,  solution  at  73*2°}  the 
binary-critical  solution  temoerature,  by 
interpolation  from  Ewin's  data  (II  27)* 


Water 

HCOOH 

c6H6 

39 

58 

3 

23*5 

70.5 

6 

13-8 

78.2 

8 

4.1 

77-9 

18 

0 

47 

53  Plait  Pt 

0.26 

4-94 

94 .8 

0.4 

2  .2 

97  .4 

0.3 

0 

99-7 

HCOOH 


Tie  lines  are  not  shown  because 
they  practically  radiate  from 
the  benzene  corner. 


HCOOH  -  CgH^O,  Phenol,  CgHgOHjPhOH.  V.  I.  Nesterova,  N.  N.  Pet  in,  and 
K.  V.  Topchieva,  J.  Gen.  Chem.  (U.S.S.R.)  $,  848  (1935) 


Moles  HCOOH 

per  liter 

Weight 

Percentage 

Aqueous 

Phenol 

Aqueous  Phenol 

0.7663 

0.572 

3  *5 

2.6. 

0.8016 

0.540 

3-7 

2.5 

1 .032 

0.596 

4  •  7 

2.7 

1.241 

0.813 

5-7 

3.7 

1  -507 

Plait  Pt . 

6.8 

Plait  Pt 

The  plot  results  from 
combination  of  this 
table  with  the  binary 
miscibilities  of  phenol 
and  water  (II  3 73  ) . 

T 


Formic  acid 


HCUOH  -  Aniline,  C6H5NH2  (II  26) 


The  upper  curve  shows  compositions  in 
weight  per  cent  of  liquid  in  equilib¬ 
rium  with  solid  aniline  formate;  the 
lower  one  is  the  binodal  curve.  The 
two  curves  do  not  intersect  at  150, 
but  doubtless  would  at  some  lower 
temperature . 


HCOOH  -  Isopropyl  ether  (C3H7 )^0  (II  n2, 


HCOOH 


c,h2o2 
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HCOOH  -  o-Nitrotoluene  CH3C6H4N02  (ONT )  (II  31). 


HCOOH 


The  apex  of  the  curve  is  indicated 
by  the  maximum  in  concentration  of 
formic  acid  in  the  aqueous  layer  at 
about  80%  formic  acid. 


HCOOH  -  C^Hg,  Toluene  (II  30) 

HCOOH  -  C8H10,  m-Xylene  (C6H4(CH3>2,  (II  30) 


HCOOH 


W.  Reinders  and  Miss  C.  H.  de  Minger, 
Rec .  trav.  chim.,  66,  552  (1947). 

Data  in  gms.  per  100  gms.  solution. 


Lower 

layer 

at  20° 

Water 

Ac  id 

Xylene 

0.0 

96.  oa 

4.0 

6.0 

91 .5 

2.5 

16.6 

82 .4 

1 . 0 

30.2 

69.3 

0.5 

Lower 

layer 

at  95° 

0.0 

87  -8b 

12.7 

5-8 

87.5 

6.7 

16.2 

80.4 

3*4 

29.9 

68.6 

1-5 

a)  Upper  layer  5-6%  acid,  water  negligible 

b)  Upper  layer  15.1%  acid,  water  negligible 


HCOOH  -  Kerosene  (II  30) 

HCOOH  -  Olive  oil  (II  27  ref.) 
HCOOH  -  Cottonseed  oil  (II  27) 


methyl  iodide  ch3i  See  n-Caproic  Acid 


ch3i, 


Methyl  iodide,  Mel  -  alcohols.  Holmes  (1918)  presented 
which  a  single  point  in  each  system  can  be  calculated, 


data  from 
as  follows: 


Water 
30.0 
14  •  9 
7.6 
1 .87 


Alcohol  Mel 

53.5%  MeOH  16.5 
38,1%  EtOH  47.0 
25 .3%  nPrOH  67 • 1 
20.6%  Isobutanol  77*5 
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C,»3 


CH  I  -  Trichloroacetic  acid,  CCI3COOH 

CH^I  -  Chloroacetic  acid,  CH2C1C00H 


(II  69). 
(II  90). 


In  each  system  the  apex  of  the  curve  is  indicated  by  a  maximum  inthe 
concentration  of  acid  in  the  aqueous  layer.  These  are  about  38.5%  and 
55%  acid  respectively.  That  in  the  chloroacetic  acid  system  occurs  at 
8.859  Gm.  Equiv.  (from  the  original  but  not  copied  on  II  90).  ihe  con 
centration  in  the  methyl  iodide  layer  is  0.969.  The  short  sloping  lines 
near  the  top  show  equilibrium  with  solid  phase. 


CH3N02,  Nitromethane  -  Cdl2,  cadmium  iodide.  Timmermans  (1907)- 
Effect  on  critical  solution  temperature. 


NITROMETHANE  CHgNOg 

CH3N02  -  Nitromethane,  MeN02  -  C3HgO,  n-Propanol  CH3CH2CH20H,  n-PrOH 
A.  R.  Fowler  and  H.  Hunt,  Ind.  Eng.  Chem.  33,  90  (1941). 


Data  in  Gms.  per  100  gms.  solution  at  250. 


ch3no2 


Data 


Water 

nPrOH 

MeN02 

88.97 

0.0 

11 .03 

80.0 

8.5 

11.5 

70 

15.0 

15.0 

55-45 

20.8 

23.75 

45.85 

23.55 

30.6 

37-6 

24.7 

37-6 

29.5 

26.2 

44  -2 

22.35 

25.5 

52.15 

15-5 

22.7 

61.8 

8.5 

14.9 

76 . 6 

4.65 

7.05 

88.3 

2.28 

0.0 

97.72 

-  c3h80, 

Isopropanol  (CH. 

J.  E. 

Schumaker 

and  H. 

Gms.  per  100  gms 

.  solut 

Water 

iPrOH 

MeN02 

89.0 

0.0 

11.0 

73  -5 

13  -6 

12.9 

58.9 

21 .6 

19.5 

49.3 

24.0 

26.7 

41.5 

24 .2 

34.3 

34.1 

24.3 

41 .6 

26.8 

23.1 

50.1 

19.6 

21 .4 

59.0 

12  .4 

17.2 

70.4 

9-0 

13  -2 

77  .8 

2-3 

0.0 

97  -7 

n-Pr  opanol 


3  2V 


Eng.  Chem.  701  (1942). 


i-Pr  opanol 
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CH3N02  -  C^HgO  (continued) 

No  tie  lines  or  plait  points  are  presented,  but  the  shapes  of  the  curves 
suggest  that  the  plait  points  are  on  the  left  and  right  respectively 
(flatter  parts  of  the  curves),  indicating  a  preferential  solubility  of 
n-propanol  in  the  nitromethane  and  of  isopropanol  in  the  aqueous  layer. 


MKT  HAN  OL  CH40 

CH40  -  Methanol,  CH30H.  See  CCl^,  CS2,  CHC13 ,  C3H10  (trimethyl-ethylene). 
CH3'I  ,  (butadiene). 

CH30H  -  K2C03 ,  Potassium  carbonate  (I  736-7). 

CH30H  -  K3SbS4,  Potassium  sulf oant imonate  (I  857). 


CfLOH  -  CJLBr,  Eth.yl  bromide  (II  48). 
3  ^  -> 


Methanol 


Tie  lines  recalculated 
Methanol  in: 

Aqueous  EtBr  layer 

47  0 

39*5  8 

36  15 

31  17 


Bonner's  data  at  0°  recalculated  to 


gms .  per 

100  gms.  solution 

Water 

Methanol 

EtBr 

81 .9 

16.3 

1.8 

46.4 

48.4 

5.2 

36  .2 

54-7 

9.1 

26 . 0 

56.7 

17-3 

18.4 

54 .1 

27-5 

10.7 

46.3 

43.0 

6.5 

35  -0 

58.5 

4.6 

28.2 

67  .2 

2  .2 

16.8 

81 .0 

CH30H  -  C4H8,  2-Butene, 

A.  S .  Smith  and  T. 
These  systems  were 


CH,CH:CHCH,,  and  Isobutene  (CH3>2  C:CH2 

B.  Braun,  Ind.  Eng.  Chem.,  27 ,  1048  (i945>. 
studied  but  no  data  are  reported. 
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c ,  h4o, 


CH3OH  -  Ethyl  acetate,  CH3C00C2H5 ,  EtOAc  (II  45,  46  >. 


Methanol 


Methanol 


CH30H  -  n -Butanol,  CH3CH2CH2CH2OH,  nBuOH  (II  49) 

corrections:  The  table  headings  on  II  49 
should  read  "Gins  per  100  gms.  water  plus 
n-BuOH  in  upper  layer"  (or  lower  layer). 

In  column  3  at  o°  change  "79.90"  to* 

"69.90."  In  column  4  at  90°  change 
"5 •6"  to  "5.0."  The  following  binary 
miscibilities  (0%  methanol)  can  be 
added :  „  . 

Water 


t 


125. 15 


n— B  uOH 


Temp. 

Lower  Layer 

Upper 

Layer 

The  dotted  line  is 

Water 

n-BuOH 

Water 

n-BuOH 

the  locus  of  plait 

0 

90.45 

9-55 

19.62 

80.38 

points  at  various 

15 

9i.7 

8.3 

19.9 

80.1 

temperatures . 

30 

92.92 

7.08 

20.6 

79-4 

125 . 15  (c .s  .t .) 

67.5 

32.5 

Binary  plait  pt . 

CH3OH  -  Isobutanol,  (CH 


3-2CHCH20H,  iBuOH  (II  50,  270). 


Janecke's  data  are  interpolated  to  give 
isotherms,  gms.  per  100  gms.  solution. 


At  o° 

Water  Methanol 
87 


89.25 

75.4 

61.2 

38.2 
15 


0 
1 

11.9 

17.6 

15.6 
0 


75 


BuOH 

Water  Methanol 

13 

92 

0 

9.0 

83 

9 

12.7 

68 

13 

21 .2 

56 

14 

46 .2 

23 

6 

85 

17 

0 

iBuOH 

8 


1 

Methanol 


No  data  for  plait  point 
or  tie  lines  are  reported. 
At  o°  the  curve  is  under¬ 
cut  on  the  left. 


ClH4°i 
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CH30H  -  Ether,  (C2Hs>20,  Et20  (II  46). 


Me  thanol 


E.  Duclaux  (Compt.  rend., 

81;  817  (1876)  proposed  this 
system  in  a  "maximum  thermometer." 
Vlcek  (1935)  also  studied  this 
system. 

CH30H  -  C5Hg02,  Methyl  methacrylate 


Bancroft's  data  are  recalculated  to 
gms.  per  100  gms.  solution,  together 
with  binary  miscibilities.  (II  46, 


Water 

Methanol 

Ether 

93*5 

0 

6.5 

86 

6.9 

7.1 

76. s 

15.3 

8.2 

67.6 

21.6 

10.8 

59-1 

26.2 

14.7 

37-3 

29.8 

32.9 

28.3 

27  .2 

44*5 

17.8 

22.2 

60.0 

10.6 

16.2 

73  .2 

5.2 

9-5 

85.3 

1-3 

0 

98.7 

CH2:C(CH3)C00CH3  "M.M.A." 


J.  Kooi,  Rec .  trav.  chim.  68,  34  (1949). 

Data  in  gms.  per  100  gms. 


Met  hanol 


solution. 


Lower  Layer 


Upper  Layer 


Data  for  the  curves  at 


Water 

Methanol 

MMA 

Water 

Methanol 

MMA 

93-1 

6.2 

0.7 

0.3 

1.7 

98.0 

85 .0 

13.5 

1-5 

1 .1 

3.1 

95.8 

75  -2 

21 .9 

2.9 

2  .0 

5.0 

93.0 

67.4 

28.0 

4.6 

3.0 

6.5 

90.5 

58.4 

33  .6 

8.0 

4-5 

10.0 

85-5 

47*7 

36.6 

15.7 

9.1 

15  -4 

75.5 

37.5 

29.05 

35-5 

32.45 

27*0 

38.5 

17. 5a 

Plait 

25-5 

Pt. 

55-5 

a)  Th 

o°  are 

is  should  be  19.0  to  reach  100%. 

presented  without  tie  lines. 

CH30H  -  Petroleum  Ether  (Rising  and  Hicks,  1926). 

CH30H  -  CSH10,  Mixed  pentenes,  Francis,  (1950). 

CH3OH  -  C5H12,  n-Pentane,  Francis,  (1950). 

Binodal  curves  were  given  which  are  nearly  symmetrical,  with  the 
apices  at  90%  (by  weight)  methanol  for  n-pentane  at  -78°,  84%  for  pen- 
tenes  at  -78°,  82%  for  n-  pentane  at  250,  and  7 2%  for  pentenes  at  25  . 


Methanol 


The  plait  points  are  far  down  on 
the  right,  about  46%  methanol, 
and  the  tie  lines  all  point  al¬ 
most  toward  corner  P. 


ch3oh  -  c5h12 


0,  n-Amyl  alcohol,  CH3<CH2 


,  OH.  Holmes  (1918)  presented 

(j  _  _  fit  mm  ♦  U  a  «a  /\  1 


n-Amyl  aiconoi,  11  *  * 

data  from  which  the  point  24.0%  water,  20.3%  methanol, 

and  55™*  Mfl  alcohol  on  the  binodal  curve  is  calculated. 
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c,h4o, 


ch3oh 


-  Fermentation  amyl  alcohol  (partly  ( CH 3 

5  12  (II  313 ) .  F.  Fontein  Z.  physik.  chem. 
also  gave 


isotherms  at  0 


)oCHCH,CH,0H> 
73,  212 

0  and  28°  in  gms. 


? 1910) 
per  100  gms. 


Water 

83 

68.2 

60.3 
42.9 
26.5 
13-8 

9-5 

8.9 


Water 


At  o° 
Methanol 

13-2 

26.3 

29.7 

28.1 
23-5 

12.2 
1-5 
0 


solut ion . 

AmOH 
3.8 
5-5 
10.0 
29.0 
50.0 
74-0 

89.0 
91.1 


Methanol 


At  28° 


Lower  Layer 
Methanol 


AmOH 


Water 


86.9 

10.2 

2.9  12.8 

77-6 

18.4 

4-0  17.7 

65.2 

25.0 

9.8  29.2 

47.0 

25.0 

28.0  Plait  Pt 

ch3oh  - 

Bromobenzene ,  C^H^B^PhBr  (II 

Bonner's 

;  data  at 

o°  recalculated 

to  gms. 

per  100 

gms.  solution. 

Water 

Methanol 

PhBr 

42.3 

57-0 

0.7 

30.9 

65.9 

3-2 

21 .4 

69.4 

9.2 

13.0 

67.4 

19-6 

8.0 

60.0 

32.0 

5-0 

50.3 

44-7 

1.4 

28.6 

70.0  P.P. 

0-7 

18.7 

80.6 

CH3OH  - 

c6hsci, 

Chlorobenzene,  C^H^Cl 

A  graph 

is  shown 

but  no  numerical 

Upper  Layer 
Methanol 

5.7 

12.4 

20.4 


!). 


AmOH 

81.5 

69.9 

50.4 


Methanol 


data  and  no  tie  lines  or  plait 
point,  which  would  undoubtedly 
be  on  the  chlorobenzene  side. 
The  apex  of  the  curve  is  at 
about  62%  methanol. 


CII^OH  -  Nitrobenzene,  PhN02 
Leikola's  data  at  26-27° 
recalculated  to  gms.  per  100 
gms.  solution. 


Methanol 


Water 

Methanol 

PhN02 

4i.5 

53-2 

.  5-3 

22.6 

59.6 

17.8 

11.9 

5i  -9 

36.4 

S.i 

31. ( 

63.3 

Additional  data 

are  give 

6j.»  412,  1949) 


CIH4°| 
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o-Nitrophenol ,  H0C6H4N02  "ONP"  (II  362). 


Methanol 


CH3OH 

In  the  table  on  II  362  the  "Results  at  250"  are  compositions  of 
solution  in  equilibrium  with  solid  o-nitrophenol.  At  40°  there  are  two 
liquid  phases  in  the  area  above  the  tie  line  TL  (Up  to  A).  The  data 
reported  in  Duff's  original  paper  and  cited  in  II  362  give  a  curved  tie 

line  TBL  when  plotted  on  a 
triangular  graph.  This  is 
impossible,  and  is  hard  to 
explain  since  the  correspond¬ 
ing  lines  in  graphs  plotted 
from  five  other  tables  of 
Duff  and  coworkers  cited  on 
II  362-4  are  satisfactorily 
straight.  Compositions  are 
as  follows  (recalculated): 

(gms.  per  100  gms.  solution) 
Point  Water  MeOH  ONP 


T 

A 

L 


63  -5 
30 
0.6 


34  2.5 

56  14 

3.1  96.3 


In  the  narrow  triangle  below  TL  are  three  phases,  crystals  and  two  liquids 
There  is  a  tiny  triangular  area  below  L  with  crystals  in  equilibrium  with 
oil. 

correction:  In  the  first  table  on  p.  II  361  the  symbol  00  is  used  incor¬ 
rectly  three  times.  It  should  be  replaced  by.  "10-90"  for  Ortho,  40.94 
for  "Meta"  and  "33  -19"  for  Para. 

CH^  OH  -  p-Nitrophenol,  HOC^  H4  N02  , "  PNP"  (II  362). 

The  data  are  recalculated  to  a 


triangular  coordinate  basis, 
gms.  per  100  gms.  solution. 


t 

Met  hanol 


Point 

Water 

Methanol  PNP 

T 

84 .2 

12.05 

3-75 

A 

49 

20.8 

30.2 

L 

25*9 

8.6 

65 .4 

S 

0 

26 

74 

U 

97.2 

0 

2.8 

B 

Si 

16.3 

32.7 

M 

28.9 

0 

71.1 

R 

0 

21 .8 

78.2 

compositions 

with 

crystals 

In 

equilibrium  with  two  liquids.  A  and  B  are  apices  o  the  binoaai  curves 
at  the  two  temperatures  and  are  near  the  plait  points  since  , 

are  almost  horizontal.  LS  and  MR  are  solubility  curves  of  p-mtrophenol 
crystals  in  high  concentration  methanol. 
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C  |  Hi|0, 


CH3OH  -  Benzene  CgHgdI  46-7). 

J.  Barbaudy,  Compt .  rend. 

182,  1279  (1926)  presented  a 
complete  curve  at  25°  with . 
plait  point  and  tie  lines  in¬ 
cluding  an  isopycnic  (dashed 
line)  connecting  compositions 
of  mixtures  with  equal  density. 
Only  the  numerical  data  marked 
with  an  asterisk  were  tabu¬ 
lated.  The  other  values  are 
scaled  from  his  graph, 
gms.  per  100  gms.  solution 


Methanol 


Aaueous  Layer 

Benzene  Layer 

Water 

Me  OH 

C6»6 

Water 

MeOH 

06«6 

80 

19-5 

0.5 

0.1 

0.5 

99.4  Upper 

layer 

If 

62 .5 

36 

1.5 

0.1 

1.5 

98.4 

S3  -5 

3-5 

0.15 

3 

96.8 

28.8* 

61.0 

10.2 

0.28 

4-09 

95.63  (Isopycnic 

h  ,2S 
d  4 

0 . 8700 

26 

62 

12 

0.5 

5 

94 . 5  Lower 

layer 

II 

24* 

62 

14 

1 

6.5 

92.5 

II 

20 

61.5 

18.5 

1 .2 

7*6 

91 .2 

13 

55 

32 

1-5 

11 

87.5 

II 

II 

10.5 

52 

37-5 

2 

13 

85  " 

9.6* 

48.9 

41.5 

Minimum 

density 

d  23.  0.8454 

7-5 

44-5 

48 

2.5 

20 

77- 54 

4-2* 

30.8 

65 

Plait  Point 

25 

d 

—  0.8615 

4 


(II  46)  are  inconsistent  with  others. 


The  observations  of  Perrakis 
(lower  water  content). 

In  the  table  on  II  47  for  Sata  and  Niwase  the  headings  CILOH  and 
should  be  interchanged.  Additional  points  on  the  binodal  curve  of 
this  system  are  recalculated  to  gms.  per  100  gms.  solution  from  the 
data  of  Holmes  (1918)  (H)  at  15°,  Ormandy,  Pond  and  Davies  (1934) 
OPD  ^  15°,  and  Leikola  (1940)  (L)  at  26-27°  as  follows: 


Water 

MeOH 

Benzene 

Auth 

35-6 

58.6 

5-8 

L 

33-8 

60.4 

5-8 

H 

25.0 

62.5 

12.5 

L 

19.3 

62 

18.7 

L 

13-1 

57.9 

29.0 

L 

10.1 

52.9 

37.0 

L 

7-8 

46 . 1 

46 . 1 

L 

5.7 

37-8 

56.5 

L 

4.5 

31.8 

63.7 

L 

2.8 

23.6 

73-6 

OPD 

2.0 

18.9 

79.1 

OPD 

1 .2 

14.0 

84.8 

OPD 

0.7 

9-3 

90 

OH) 

0.4 

6.5 

93-1 

OPD 

c  t  H40j 
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Methanol  C^HgO,  Phenol.  Prutton,  Walsh,  and  Desai  (1950). 


A 


Gms.  per  100  gms.  at  25 °. 


Water 

Upper  Layer 
Methanol 

Phenol 

Water 

Lower  Layer 
Methanol 

Phenol 

91 .6 

0.0 

8.4 

28.7 

0.0 

7i.3 

89.9 

1 .2 

8.9 

31.7 

1.6 

66 . 7 

88.5 

2.2 

9-3 

32.8 

2.8 

64.4 

84 . 6 

4.8 

10.6 

37-4 

4-7 

57.9 

79-4 

8.8 

11.8 

43-8 

7-7 

49.5  (48-5) 

71.3 

11.1 

17.4  (i7.6) 

50.0 

10.0 

40.0 

63.7 

12.8 

23-5 

55-2 

11.8 

3'5. 3  ('  33.0 ) 

61 .4 

12.6 

26 . 0 

Plait 

Point 

The  vertical  line  near  the  phenol  corner,  not  shown  in  the  original, 
indicates  solid  phenol.  Its  position  is  approximate.  This  system 
is  solutropic  with  a  horizontal  tie  line  at  4.4.%  methanol.  Values 
in  parentheses  are  calculated  to  reach  100%. 


Methanol  -  CgHyN,  Aniline,  CgH^NH2. 
(1940)  at  24-5° 


Methanol 


Holmes  (1918)  at  150  and  Leikola 


Gms.  per  100  gms.  solution 


Water 

Methanol 

Aniline 

96 .4 

0 

3.6 

II  406-7 

69.8 

21 .6 

8.6 

Leikola 

56.2 

25.8 

18.0 

Leikola 

34.4 

22.0 

43-6 

Leikola 

22.4 

19.9 

57.7 

Holmes 

5-2 

0.0 

94-8 

II  406-7 

No  data  on  tie  lines  or  plait  point 
have, been  found. 


Methanol  -  C6H10,  Cyclohexene. 

Washburn.  Graham,  Arnold,  and  Transue  (1940).  Gms.  per  100  gms . at  25 


Methanol 


Aqueous  Layer 


Water 

Methanol 

^6^10 

9O.4 

9.6 

0.0 

82 . 1 

17.8 

0.1 

72.9 

27.0 

0.1 

68.9 

La) 

M 

O 

0.1 

59.7 

40.0 

0.3 

22.2 

72.8 

5.0 

14.0 

76.0 

10.0 

Data 

are  given 

also  at 

Cyclohexene  Layer 
(Water  negligible) 


Methanol 

^6^10 

0.3. 

99-9 

0.2 

99.8 

0.2 

99.8 

0.3 

99-7 

0.4 

99.6 

x  .2 

98.8 

2.1 

97-9 

150  and  35° 
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C ! H^Oj 


Methanol  -  C6H12,  Cyclohexane  II  52,54- 


CORRECTION:  In  the  table  “L1**3 
the  column  headings  Gms .  CH^UH 
and  "Gms.  CgH  "  should  be  inter¬ 
changed  (twice).  The  gms.  per  100 
gms.  solution  (recalculated)  are 
as  follows: 


Water 

Methanol 

77-5 

22.4 

64.2 

35-6 

53-6 

46 . 1 

38.7 

60.4 

26.7 

71  -5 

20.6 

76.4 

17.05 

78.5 

13.7 

80.15 

9.05 

81.9 

5-1 

80.4 

3-7 

77.6 

1 .23 

72.5 

0.44 

1 .56 

0.18 

0.90 

^6^12 

o.i 

0.19 

0.33 
o.86 
l .  76 

3- 0 

4- 45 

6.15 

9.05 

14.5 

18.7 

26.3 

98.0  Upper  layer 
98.9 


Methanol 


The  curve  intersects  the 
right  side  at  about  64%, 
and  4%  methanol. 


Me  t  ha  no  1 


Methanol  -  CgH-^,  n-Hexane  II  48 

Bonner's  data  at  o°  are  recalculated 
to  gms.  per  100  gms.  solution. 


Water 

Methanol 

Hexane 

35-7 

63.9 

0.4 

18.0 

80.0 

2.0 

12.4 

84.5 

3-1 

9-8 

86.0 

4.2 

6.9 

86.4 

6.7 

5-6 

86.0 

8.4 

3-2 

84 .0 

12.8 

1.3 

80.3 

18.4 

Water 


Hydr  oc  arb*on 


Cf  .  also  Rising  and  Hicks 
(1926)  and  Freed  (1933). 


The  figure  shows  the  upper  half  of  methanol-hydrocarbon  systems,  namely 


1 . 

n-Heptane 

5- 

Mixed  pentenes 

2 . 

n-Hexane 

6. 

Toluene 

3  • 

Cyclohexane 

7. 

Benzene 

4- 

n -Pentane 

The  first  three  hydrocarbons,  being  incompletely  miscible  with  methanol, 
have  no  plait  points.  Those  of  the  last  four  are  below  the  50%  methanol 
point  on  the  right  side.  All  of  the  tie  lines  slope  steeply  down  toward 
the  right  since  methanol  dissolves  mostly  in  the  aqueous  layer. 


c ,  h4o, 
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Methanol  -  C^H702N,  o-Nitrotoluene 


Methanol 


CH3C6H4N02(0NT  ) . 

Leikola's  data  at  21-220  recalculated 
to  gms.  per  100  gms .  solution. 


Water 

Methanol 

ONT 

32.9 

61 .0 

6 . 1 

16.7 

64 . 1 

19.2 

8.7 

53-8 

37-5 

6.6 

46.7 

46.7 

Methanol  -  CyHg,  Toluene  II  50- 

Mason  and  Washburn  gave  data  for  the 


The  system  has  an  isopycnic  (dashed 
tie  line)  connecting  compositions  of 
equal  density . 


The  data  of  Leikola  (1940)  at  20-21 
solution . 


Water 

Methanol 

27.1 

66.3 

19.5 

67.1 

14.5 

65.8 

9.9 

60.1 

7  .6 

54-4 

5-6 

47.2 

4.0 

38.5 

3  • 1 

32.3 

Additional  data  are  given  by  Ormandy , 


are  recalculated  to  gms.  per  100  gms. 

Toluene 
6.6 
13-4 
19-7 
30.0 
38.0 
47.2 
57-5 
64.6 

Pond  and  Davies (1 934 >  at  15°* 
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C,Ml 


Methanol  -  C7HgO,  o-Cresol  II  51 ,549 

Isotherms  at  45°,  55,  70.  85,^95, 
nd°,  120°,  130°,  140°,  150,  160. 

The  critical  solution  temperature 
is  at  169.7°  and  60.5%  water.  The 
plait  points  are  near  the  apices 
of  the  curves  and  the  tie  lines 
are  nearly  horizontal. 


Met  hanol 


Water 


150° 


Cres  ol 


Methanol  -  C7HgO,  p-Cresol 

Prutton,  Walsh,  and  Desai  (1950) 


Gms.  per  100  gms. 

Upper  Layer  Lower  Layer 

Water  Methanol  Cresol  Water  Methanol  Cresol 


97.3 

0.0 

2.7 

89.0 

8.0 

3-0 

85.o 

ii.7 

3.3 

78.0 

16.7 

5-3 

70.7 

20.1 

9.2 

53-7 

21 .3 

25.0 

13.6 

0.0 

86 .4 

15.5 

2.5 

82.0 

19.3. 

7.3 

73.4 

26.0 

14 . 0 

60.0 

34-0 

• 

18.0 

48.0 

46 .1 

20.2 

33.6 

Methanol  -  C7H9N,  o-Toluidine,  CH3C6H4NH2 

Leikola's  data  at  21-20  (1940) 
recalculated  to  gms.  per  100  gms. 
solution. 


Water 

Methanol 

o-Toluidine 

65.6 

28.7 

5-7 

57-5 

32.7 

9-8 

42.9 

33-6 

23.5 

37.0 

3i.5 

31  -5 

Me  thanol 


the  tieeii^f  ?  !  CUrVe  the  Plait  point  is  P^bably  on  the  right  and 

al  isopvciic  or  tT  ?°WD  the  right*  Ab0Ve  2Z+-S°  the  system  has 

is  nea?  the  base  line!”6  C°nneCtlIlg  comP°sitions  of  equal  density.  This 


Methanol  -  m-Toluidine 


Mondain-Monval  and  Quiquarez 
taming  an  isopycnie. 


(1940)  listed  this  system  as  one  con- 


C  |  Hi|  0 1 
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Methanol  -  CyH1^0,  Methylcyclohexanols 


Data  of 

Le ikola 

at  21-20  (1940) 

T 

recalculated  to 

gms .  per  100  gms 

1 

Me  t  ha  n  o  1 

solution 

• 

21-22°  / 

V 

Water  Methanol 

C7H14O 

/  <3 

\ 

60.0 

36.4 

3.6  ortho 

/ 

/  m 

\ 

52.5 

36.5 

11.0  " 

41.5 

34-4 

24.1 

“V  \ 

27.4 

24.2 

48.4  " 

67.0 

30.0 

3.0  meta 

Water 

c7h140 

56.2 

33-7 

10.1  " 

44.2 

32  .8 

23.0  " 

28.6 

23.8 

47.6  " 

62.4 

34.2 

3.4  para 

55*8 

34-0 

10.2 

41 . 8 

34.0 

24.2  " 

30.2 

23  -3 

46.5  " 

Methanol  -  C7 

Hl6,  n-Hept 

ane  il  48 

Bonner 's 

data  recalculated  to 

gms .  per 

100  gms. 

solution . 

Water 

Methanol 

Heptane 

Water  Methanol 

Heptane 

24.3 

74  •  7 

1 .0 

4  *3 

89.2 

6.5 

16.7 

8l  .4 

1.9 

3.6 

88.0 

8.4 

10.4 

87.0 

2.6 

2 . 8 

86.4 

10.8 

8.0 

88.6 

3-4 

i  -5 

84.7 

13.8 

6.2 

89-7 

4.1 

0.6 

82.7 

16.7 

5-1 

89.8 

5-1 

For  graph 

see  Methanol  -  n-Hexane 

Methanol  -  Gasoline 

Ormandy,  Pond,  and  Davies  (1934),  Water  tolerance  of  gasoline  con¬ 
taining  methanol  Cf.  also  Crismer  (Bull.  Soc.  chim.  Belg.  18,  18,  190 
and  Othmer  and  Tobias  (1942a) 

Methanol  -  CgHg,  Styrene,  C6H5CH:CH2  J.  E.  Troyan,  Rubber  Age  63,  594 
(1948).  A  graph  was  presented  but  without  numerical  data. 

Methanol  -  CgHgO-j,  Methyl  benzoate,  Cg^COOCH-j  (II  52,585* 

Isotherms  at  15,  25,  and  35°  but  no  tie  lines. 


Water 
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ci  Mi 


Methanol  -  CgH10,  Xylenes,  C6H^ (CH3  )2 


Leikola's  data  at  21-20  (1940) 
recalculated  to  gms.  per  100 
gins .  solution . 


Water 

Methanol 

Xylene 

22 .2 

70.7 

7.1 

ortho 

10.3 

69.0 

20. 7 

II 

5.0 

55  -9 

39-1 

2.4 

32.6 

65.0 

II 

21 .7 

71 .2 

7.1 

me  fa 

10.0 

69-3 

20.7 

11 

5-0 

55-9 

39-1 

11 

2.4 

32.6 

65.0 

11 

22.0 

70.9 

7.1 

para 

10.8 

68.5 

20.7 

11 

5.2 

55.8 

39.0 

11 

2.6 

32.5 

64.9 

11 

Met  hand 


One  curve  suffices  for 
all  three  isomers. 

The  system  has  an  isopycnic  (dashed  tie  line)  connecting  compositions 
having  equal  densities. 


Methanol  -  m-xylene  (cont.)  J.  Hartley,  J.  Soc .  Chem.  Ind. 

62,  60  (1950).  Isotherms  at  20,  30,  and  50°. 


Gms.  per  100  gms.  solution 
At  200  At  50° 


Water 

Methanol 

Xylene 

Water 

Methanol 

Xylene 

0.7 

18.5 

80.8 

0.8 

9-2 

90.0 

2 . 8 

46.5 

50.7 

1 .2 

18.4 

80.  s 

7.1 

66 .6 

26 .4 

5-9 

54-5 

39.6 

13-5 

73*5 

13-0 

12.0 

67.5 

20.5 

24.5 

70.6 

5-0 

30.4 

66.0 

3-6 

49.7 

49-2 

1  .0 

43  -4 

55-6 

0.9 

The  effect  of  temperature  is  slight . 

Tie  lines:  Weight  per  cent  of  methanol  at  20°  in: 
Aqueous  layer  47.3  62  70 

Xylene  layer  1.7  1.8  2.3 

Isopycnics  (dashed  tie  line)  connecting  compositions 
having  equal  densities: 


Aqueous  Layer  Xylene  Layer 


Temp . 

Water 

Methanol 

Xylene 

Water 

Methanol 

Xylene 

20 

22 .2 

72.1 

5-7 

0.2 

3-3 

96.5 

30 

21.7 

71-5 

6.8 

0.2 

3.5 

96.3 

50 

21 .0 

70.2 

8.8 

0.4 

5.o 

94.6 

Methanol  CgH^Nj  2,4  Xylidine  (Mondain-Monval  and  Quiquarez  1940a) f 

Isopycnic. 
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Methanol  -  C9H12,  Mesitylene,  C6H3  (CH3  >3  (1,3,5)'. 

Leikola's  data  at  20-10  recalculated  to  gms.  per  100  gms 
solution. 


Methanol 


Water  Methanol  Mesitylene 
16.0  76.4  7.6 

8.8  75-9  15.3 

0.6  33.1  66.3 


Methanol  -  C11H10,  Methylnaphthalene ,  mostly  1-,  but  thought  to  contain 
5  to  10%  2-methylnaphthalene . 

Prutton,  Walsh,  and  Desai  (1950).  Gms.  per  100  gms.  solution. 

At  250 


Upper  Layer 


Lower  Layer 
(Water  Negligible) 


Methanol 


Water 

Methanol  CjjHjq 

Methanol  C11H10 

100 

0 

0.0 

0 

100 

46.2 

53.8 

0.0 

1 .2 

98.8 

24 . 0 

73-0 

3-0 

1.8 

98.2 

18.0 

75-5 

6.5 

2.5 

97.5 

13.8 

75-2 

11.0 

3-0 

97.0 

7.6 

72.8 

19.6 

3-4 

58.0 

38.6 

2  .2 

53-0 

44-8 

At  35 

0 

46 .2 

53.8 

0.0 

1.2 

98. 8a 

24 . 0 

72.0 

4.0 

1.8 

98.2 

18.0 

74-5 

7.5 

2.5 

97-5 

10.0 

73-6 

16.4 

5.4 

64.9 

29.7 

2.4 

45-4 

52.2 

0.8 

20.6 

78.6 

0.0 

15.6 

84.4 

In  the 

original 

this  is 

5-4 

94-6 

given  as  99-8,  1 

doubtless 

10.3 

89.7 

The  position  of  the  plait 
point  (not  shown  in  the 
original)  is  between  10 
and  15%  methanol.  a  typographical  error. 

Methanol-CjjHjg  Butyl.olnene  (Mondain-Monval  and  Quiqnarea  I940al,  Isopycnic 

Methanol  -  feral 1  in  oil  (In..  Cri,  .  Tables  III  MOl.  "..critical  = 

tempera! cure  of  methanol  with  oil  is  raised  7-5°  by  0.55*  water. 

Methanol  -  Olive  oil  (Int.  Crit.  Tables  III  422). 

Distribution  coefficient. 

Methanol  -  Cottonseed  oil  (II  48). 

Distribution  coefficient,  81  to  94  on  a  volume  basis. 
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C  — C  2 O4 


CH4ON2  -  urea.  CO(NH2)2  with  Ethyl 

Equilibrium  of  urea  crystals 
with  two  liquid  phases  is  re¬ 
ported.  Compositions  in  gms. 
per  100  gms.  solution  at  25°- 

Point  Water  Urea  Ester  Ref. 

a  91.92  0  8.08  II  244 

b  3.30  0  96.7  II  244 

c  45.2  54.8  0  II  55 

d  3.234  0.343  96.42  II  58 

e  Not  reported. 


Acetate,  CHjCOOC2Hj 


Urea 


CHjN ,  Methyl  Amine,  CHjNHj. 

Distribution  between  water  and  n-amyl  alcohol,  benzene,  chloroform, 
ether,  toluene,  and  xylene.  (II  64,  65). 


-  Te  t  rac  h  1  o r  oe  t  hy  1  e  ne  ?  C 1 2^:  CC1  2  • 

Distribution  between  water  and  tetrachloroethylene ,  of  iodine  (I  668), 
acetone  (II  181),  phenol  (II  386). 


CjCl^  -  Isopropanol  (CHj)2CHOH. 

0.  Bergelin ,  F.  J.  Lockhart,  and  G.  G.  Brown.  Trans.  Am.  Inst.  Chem. 
Engrs.  aa,  173  (1943)- 

Gms.  per  100  gms.  Solution  at  25° 


Upper  Layer 


Water 

i-PrOH 

c2ci4 

86.96 

13-04 

0.0 

69.5 

29.8 

0.7 

60.3 

37.4 

2.3 

44.6 

46.7 

8.7 

27.5 

49.5 

23.0 

21.3 

48.1 

30.6 

14.4 

42.8 

42. 8 

5.4 

26.4 

68.2 

Lower  Layer 


Water 

i-PrOH 

c2ci4 

0.0 

0.6 

99.4 

0.2 

4.35 

95.45 

0.4 

6.6 

93.0 

0.7 

8.5 

90.8 

1 .2 

11.5 

87.3 

1.5 

13.6 

84.9 

2.4 

Plait 

17.6 

Point 

80.0 

I s  opr  opa  no  1 


CjOjCljNa  -  Sodium  Tr ich  loroa c e ta t e ,  *  with  Phenol. 


Schryver  (1910). 


C204K2  -  Potassium  Oxalate,  (COOK)2  with  Aniline. 


(II  408)  Salting  out. 


c2h 
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TRICHLOROETHYLENE 

CjHClj  -  Trichloroethylene  -  Ij.  Iodine  (  I  666). 


C_HC 1 ,  -  C„H.N.  Acetonitrile.  CH.CN. 


CjHClj  -  Ethanol. 


H.  R.  C.  Pratt,  Ind.  Chemist 
21,  658  (1947) • 

The  system  is  solutropic  with 
a  horizontal  tie  line  at  14% 
acetonitrile. 


A.  P.  Colburn  and  J.  C.  Philips, 
Trans.  Am.  Inst.  Chem.  Engrs.  42 , 
333  (i944)- 

Gms.  per  100  gms. 


Upper  Aqueous  Layer 


Lower  Layer 


Et  ha  no  1 


Water 

Ethanol 

C2HC13 

90.7 

8.8 

0.5 

79.1 

20.1 

0.8 

72.5 

26.5 

1 .0 

58.7 

38.  3 

3.0 

49.0 

44.2 

6.8 

27*9 

47.0 

25.1 

W. 

Reinders  ; 

and  Miss 

trav. 

chim.  £6 

,  552  (i< 

20"  50°,  and  67 

0 

At 

Upper  Aqueous 

Layer 

Water 

Ethanol 

C2HC13 

84.6 

15.0 

0.4 

72.0 

27.0 

1.0 

58.4 

39.0 

2.6 

37.4 

48.2 

14.4 

31.8 

48.1 

20.1 

23.0 

45-3 

31*7 

15-4 

39.3 

45.3 

At 

72.9 

25*4 

1 . 7 

57.7 

37.2 

5-1 

38.0 

43*8 

18.2 

20.7 

38.2 

41 . 1 

Water  Ethanol  C2HC13 

0.2  0.6  99*2 

0.3  1.3  98.4 

0.4  1.8  97*8 

0.5  5*3  94.2 

0.9  8.7  90.4 

3.5  19-1  77.4 

C.  H.  de  Minjer ,  Rec. 
47).  Same  system  at 


20° 

Lower  Layer 

Water  Ethanol  C2HC13 

0.2  0.4  99-4 

0.2  1.7  98.1 

0.3  5.0  94.7 

2.0  14.2  83.8 

2.8  17.5  79.7 

4.6  23.2  72.2 

8.3  30.$  61.2 


67° 


0.5 

4.  0 

95.5 

1.3 

10.1 

88.6 

4.1 

18.9 

77.0 

11.1 

30.0 

58.9 
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c2h 


TRICHLOROETHYLENE  -  Acetone  (II  181). 

On  a  weight  percentage  basis  acetone  dissolves  in  greater  amount  in 
the  aqueous  layer  up  to  20%  and  in  trichloroethylene  above  that,  indi¬ 
cating  a  solutrope  according  to  H.  R.  C.  Pratt  as  reported  by  A.  S. 
Smith  (1950). 

TRICHLOROETHYLENE  -  Allyl  Alcohol,  CHjtCHCHjOH. 

c.  H.  G.  Hands  and  W.  S.  Norman,  Ind.  Chemist  21,  307  (i945>-  An  ab¬ 
stract  paper  with  no  numerical  data  or  diagram. 

TRICHLOROETHYLENE  -  See  C^HgO,  Methyl  Ethyl  Ketone. 

TRICHLOROETHYLENE  -  CgHgO,  Phenol  (II  386). 

The  system  is  solutropic. 


TRICHLOROETHYLENE  -  ci0H14N2'  Nicotine- 

J.  Reilly,  D.  F.  Kelly,  and  M.  O'Connor,  J.  Chem.  Soc.,  1941 .  275. 
Gms.  per  100  gms.  Solution  at  170 


Aqueous  Layer 

Organic  Laye 

r 

Water 

Nicotine 

C2HCI3 

Water 

Nicotine 

C2HC13 

99.41 

0.49 

0.10 

0.66 

5.02 

94.33 

96.79 

3.09 

0.12 

0.40 

19.46 

80.14 

90.56 

9.28 

0.16 

1.23 

34.63 

64.14 

77.52 

22.08 

0.40 

2.25 

44.29 

53.46 

56.08 

42.33 

i.59 

2. 46 

45.59 

51.95 

42.82 

53.34 

3.84 

6.81 

56.64 

36.55 

21.03 

60.33 

18.64 

16.10 

60.00 

23.90 

This  system  is  solutropic  with 
a  horizontal  tie  line  close  to 
the  apex  of  the  binodal  curve 
and  to  the  plait  point,  an 
unusual  relation. 


N  icot ine 


Water 
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c2h 

CjHCI j  -  Pe nt ach 1 oroe t ha ne ,  CHCljCClj. 

Distribution  between  water  and  pentachloroethane  of  bromine  (I  211), 
iodine  (I  668),  acetone  (II  181),  and  phenol  (II  386). 


C2H02C13  -  Trichloroacetic  Acid,  CClgCOOH. 


See  CC14,  CH3I,  CS^. 


The  data  of  Kolossowski  and  Kulikov  (II  68-70)  at  25°  are  only  distri¬ 
butions,  but  several  of  them  give  evidence  of  extending  nearly  to  the 
apices  of  the  curves.  Tentatively,  the  graphs  are  as  follows: 


CCl3COOH  CCl3COOH  CC13C00H 


cci3cooh 


CCl3COOH 


iCeH,,0 


CCl3COOH 


CCljCOOH 


CCljCOOH 


Wa  ter 


Toluene  Water 


PhCH2OU 


cci3cooh 


Distribution  of  Trichloroacetic  Acid  between  water  and  CC14,  CS2,  CHCI3, 
C6H6,  C6H5N02  (Andreosov,  1928). 


877 

TERNARY  AQUEOUS  SYSTEMS 


c2h 


TRICHLOROACETIC  ACID  (cont.) 

The  short  line  near  the  top  shows  equilibrium  with  solid  trichloro¬ 
acetic  acid.  Three  of  the  systems,  with  ethyl  bromide,  nitrobenzene, 
and  o-nitrotoluene  are  solutropic;  that  is,  have  horizontal  tie  lines. 
Two  of  the  systems,  with  the  amyl  alcohols  have  isopycnics  (dashed  tie 
lines)  connecting  compositions  with- equal  densities.  There  is  a  slight 
discrepancy  in  the  last  two  items  for  cumene,  which  give  crossed  tie 
lines  (impossible). 


CCl3COOH  -  Ether 

Distribution  (II  68). 

CCl-jCOOH  -  Pentene  or  Benzene. 

Nernst  and  Hohmann  (1893).  Distributions  are  recalculated  to  weight 
percentage  of  acid  in  the  aqueous  layer  against  those  in  the  hydrocarbon 
layers  (two  separate  systems). 


Water 

Pentene 

Benzene 

5-3 

0.47 

0.275 

8.9 

1.12 

O 

• 

O 

14. 

2.46 

1.93 

16 

3.2 

2.8 

19 

4.1 

4-3 

23 

5*4 

6.6 

CCl3COOH  -  Benzene  (I  585.  II  68). 

These  give  only  the  solubility  of  water  in  benzene  solutions  of  tri¬ 
chloroacetic  acid.  Other  studies  of  this  system  are  Andreasov  (1928), 
Drucker  (1904),  Knaus  (1923),  Nernst  and  Hohmann  (1893). 


ccijCOOH  -  Phenol,  cfiHsOH.  Ust-Kachkinstev  (1937). 


Two  corners  of  this  system  are 
"cut  off"  by  lines  indicating 
equilibrium  with  solid  phases. 
The  plait  point  is  at  about 
6.5%  trichloroacetic  acid  and 
35%  phenol. 


CCl3COOH 


878 

TERNARY  AQUEOUS  SYSTEMS 


CjH 


CjHOjCljNa  -  Sodium  Dichloroaceta te  -  Phenol.  Schryver  (1910). 


C_H_C1_  -1.1- D ich 1 oroe t hy le ne  CH«:CC1«  -  Ethanol. 


T.  K.  Skripach  and  M.  I.  Temkin, 
(1946);  Chem.  Abstracts  tu.,  26. 


Et  ha  nol 


J.  Phys.  Chem.  (U.S.S.R. )  aa,  583 


Water 

Ethanol 

Cfl2:CCl 

96. 5 

2.9 

0.73 

75.0 

23.7 

1.2 

61 .4 

34.4 

3*74 

56. oa 

39.0 

5.19 

40.6 

43*1 

16.3 

31*0 

46.O 

23.O 

18.4 

40.  8 

40.8 

11.6 

35.9 

52.9 

5.2 

28.3 

66.5 

1 .96 

12.9 

84.0 

0.15 

0.5 

99.5 

(a)  The  original  says  "36.0",  a  typographical  error.  In  some  other 
cases  the  figures  do  not  add  to  exactly  100%.  Fifteen  additional  points 
are  given. 

The  tie  lines  in  the  figure  are  shown  in  the  original  but  without  ex¬ 
plicit  data. 


C2H2C14 


Te  t  ra  c  h  1  o  roe  t  ha  ne  t  CHCljCHC^* 


Bromine,  I  211;  Iodine,  I  668. 
Acetone,  II  181 •  Othmer,  White, 


and  Trueger  (1941). 


,Gms.  per  100  gms.  Solution 


Upper  Layer 

Water 

Acetone 

C2^2C14 

96.7 

3*00 

00 

c* 

0 

88.3 

11.4 

0.3 

79.1 

20.6 

0.3 

71.8 

27*7 

0.5 

66.25 

33*0 

0.75 

57.6 

40.3 

2.1 

45.3 

49.8 

5.38 

Lower  Layer 


Water 

Acetone 

c2h2ci 

1 .1 

7.11 

91.8 

1.7 

19.2 

79.1 

2.0 

30.0 

68.0 

4.1 

39.2 

56.7 

6.1 

43*9 

50.0 

10.4 

55.8 

33*6 

17*4 

59.3 

23«3 

23-  7 

58.3 

18.0 

C2H2C14  * 
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C2H2 


Acetone  (cont . ) . 


Correction:  In  the  title  of  Table  VI  of  Othmer,  White,  and  Trueger's 
table  instead  of  "Acetic  Acid",  read  "Acetone".  The  acetone  concentra¬ 
tions  in  the  above  paper  are  taken  from  Table  VI,  those  of  the  other 
components  being  interpolated  from  their  Table  IV. 


(Fritzsche  and  Stockton,  1946 )• 
Gms.  per  100  gms.  Solution 


Water 

Acetone 

c2h2ci 

69.4 

29.8 

0.8 

45-8 

49-4 

4.8 

33*6 

55.9 

10.S 

1S«3 

60.5 

24.2 

7.0 

56.0 

37.0 

3.2 

45-7 

51.1 

1.9 

36.8 

61.3 

Ace  tone 


-  Isobutanol. 

Fritzsche  and  Stockton  (1946). 


Gms.  per  100  gms.  Solution 
Upper  Layer  Lower  Layer 

Water  C4H100  C2H2C14 


Water  C^O  C2H2C14 

99.7  0.0  0.3 
97.8sa  i.8sa  0.3 
93- 8a  6.oa  0.2 
92.4  7.6  0.0 


0.1 

0.0 

99-9 

0.5 

9.0 

90.5 

2.  5 

31.0 

66.5 

16.4 

83.6 

0.0 

I s  obu  ta  no  1 


(a)  Computed  by  compiler  from  data  reported. 
Twenty  other  observations  on  composition  of 
the  organic  layer  are  given. 


C2H2C14  *  Phcno1  11  386. 


C2H2°2C14_  Dichloroacet  ic  Acid-  CHCljCOOH •  See  CC14. 

Chloroform,  Ethyl  Bromide,  Toluene,  Nitrobenzene,  and  o-Nitrotoluene 
(II  78).  Only  distributions  are  given  but  some  of  these  give  evidence 
of  extending  to  the  peaks  of  the  curves  making  inference  of  approximate 
diagrams  possible,  as  follows,  all  at  25°: 


C,H, 


3i> 

TERN ARY  AQUEOUS' SYSTEMS 
DICHLOROACETIC  ACID 


CHCljCOOH  CHCljCOOH 


CHC 1 ,COOH  CHCljCOOH 


CHC  l ,COOH 


The  list  two  systems  are  solutropic  with  horiiontal  tie  lines  at  about 
iSi  and  30*  acid  respectively. 


CHC1 ,COOH  -  Ether  II  78- 

Correction:  In  the  table  at  the  top  of  II  78.  the  coluwn  heading 
"CBCI,  layer*  should  read  "Ether  layer". 


CHCljCOOH  -  Bentene 


I  585.  II  77. 


The  data  give  the  solubility  of  water  in  benrene  solutions  of  dichl 
acetic  acid!  The  title  in  Vol.  I  is  preferable.  Other  references^ 
oat  numerical  data  are  Georgevics  (1015*  *nd  Snaus  (ioa3».  T^<? 

studied  xylene  also. 


CBCLjCOOH 


Olire  Oil  (II  791  Distribution 
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CjHjOjCINa  -  Sodium  Ch 1 o r oa ce t a t e  CHjCICOONa. 

Phenol,  Schryver  (1910). 


C2H2 


Oxalic  Acid,  (COOH)2- 

Ether  .(II  83,  84*  • 

n-Amyl  Alcohol  (II  83);  Asselin  and  Coinings  (1950). 

Phenol,  Ust  -  Kachkintsev  (1937I-  Isotherms  were  observed  at  5?°,  .55° 
6cf,  65°,  66°,  and  68°.  These  form  closed  curves  with  a  ternary  critical 
solution  point  at  68°. 


CjH^Cl^ •  1 , 1 , 2-Tr ichloroe thane ,  CHCljCHjCl. 

Acetone,  R.  E.  Treybal,  L.  D.  Weber,  and  J.  P.  Daley,  Ind,  Eng.  Cbem. 
38,  817  (1946). 


Ace  tone 


Gms.  per  100  gms.  Solution 


Upper  Layer 


Water 

Acetone 

C2H3C1 

93.57 

5-96 

O.52 

85.35 

13-97 

0.68 

80.16 

19.05 

0.79 

71.33 

27.63 

1.04 

57.00 

40.90 

2.10 

O 

i 

51.78 

6.52 

27.4 

58. 0 

14.6 

Vapor  liquid  data  also 


Lower  Layer 


Water 

Acetone 

C2H3C1 

0.32 

8.75 

90.93 

0.90 

20.78 

78.32 

1.33 

27.66 

71 .01 

2.40 

39.39 

58.21 

6.05 

53.95 

40.00 

13.40 

Plait 

60 .34 
Point 

26.26 

given. 


C2H3C13-  See  8 1,0  c4h80.  Methyl  Ethyl  Ketone. 


c2h3n  Acetonitrile.  CH3CN.  See  C2HC13,  Trichloroethylene,  p.874 
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^2H3 

CjHjO^Br,  Bromoacetic  Acid,  CH^BrCOOH  (II  86). 

Distribution  between  water  and  chloroform,  ether,  benzene,  toluene, 
xylene,  or  olive  oil. 


C2H3°2C1,  Chloroacetic  Acid,  CHjCICOOH  (I  585)  (II  88-91). 

See  CC1  „  ,CS2  ,CHBr^  ,CHC1^  ,■  CH^I .  Distributions  are  given  between  water 
and  either  olive  oil  or  eight  other  solvents.  Those  in  the  latter  cases 
extend  to  high  concentrations  of  acid,  some  of  them  to  the  apices  of  the 
curves  so  that  approximate  diagrams  can  be  inferred  from  the  data  as 
follows, all  at  250. 


CHjCICOOH 


Wa  t  e  r 


Wa  te  r 
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C2H3 

CHLOROACETIC  ACID 

CH-C1COOH  (cont . ) 

ch2ciCooh  ch2cicooh 


The  short  line  near  the  top  corner  of  each  graph  shows  the  composition 
of  liquid  in  equilibrium  with  solid  acid.  The  acid  dissolves  by  prefer¬ 
ence  in  the  aqueous  layer  except  in  the  cases  of  the  alcohols.  In  the 
last  graph,  with  o-nitrotoluene,  the  dashed  line  indicates  the  approxi¬ 
mate  position  of  an  isopycnic,  a  tie  line  connecting  compositions  with 
equal  density  in  equilibrium.  There  may  be  isopycnics  in  the  nitroben¬ 
zene  and  the  isobutanol  systems  (near  the  tops);  but  probably  not  in  the 
other  systems. 

Corrections'.  In  the  top  table  on  p.  II  89  the  headings  "H20  Layer" 
and  "C^H^  Layer"  or  "C^ILCfL  Layer"  should  be  interchanged  (all  four 
times).  In  the  next  table  (Schreiner)  the  concentrations  are  in  mols. 
per  liter.  In  the  nitrobenzene  table  (II  90)  the  formula  should  be 
"Cgfl5N02".  In  the  toluene  table  the  acid  should  be  CfLCICOOH.  In  the 
isoamyl  alcohol  table  (II  91)  the  formula  should  be  C^H^OH.  In  the  o- 
nitrotoluene  table  the  last  four  items  should  be  rearranged  in  ascending 
order  of  concentration  in  the  C6H4CH3N02  layer,  so  that  those  in  the 
aqueous  layer  are  8.128,  8.601,  8.342,  7.991;  i.e.  these  points  rise  to 
the  apex  and  fall  again.  The  title  of  the  top  table  on  p.  II  88  may  be 
misleading,  since  only  the  solubilities  of  water  in  benzene  solutions 
of  chloroacetic  acid  are  given  (Cf.  I  585). 

CHjClCfJOH , 

Distribution  of  chloroacetic  acid  between  water  and  xylene  (Knaus, 

1923). 

CHjCICOOH  -  Di-n-butyl  Ether  (II  92). 

C2H302X  *  fodoacetic  Acid,  CHjICOOH  (II  94). 

Distributions  are  given  between  water  and  chloroform,  benzene,  or 
0  o  1 1 . 


C2H3°2Br3  *  BroMl  Hydrate,  CBr3CH(OH)2. 
Olive  Oil  (II  87). 
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C2H3°2C13  ‘  Chloral  Hydrate,  CCl3CH(OH)2. 

Ether,  benzene,  toluene,  or  olive  oil  (II  93). 

Potassium  Acetate,  CH^COOK.  (II  408). 

The  salting  out  effect  on  aniline  is  shown. 


C2H3 


CjHjOjNa  -  Sodium  Acetate,  CH^COONa . 

tert  Butanol  (I  1169).  The  plait  point  is  at  57.3%  water,  38.0%  tert- 
butanol,  4.7%  NaOCOCIL.  Salting  out  of  ether  by  sodium  acetate  (II  275, 
276);  of  isoamyl  alcohol  (II  315). 

The  ternary  diagram  for  sodium  acetate-phenol  is  referred  to  on  (I 

1169) • 

CjH^Brj  -  Ethylene  Bromide.  Iodine  (I  *566). 

C2H4C12  -  Ethylene  Chloride.  CHjCICHjCl. 

Ethanol  (II  98).  Bonner's  data  at  o°  are  recalculated  to  gms.  per  100 

gms.  solution. 


Etha  no  1 

A 

Water 

Ethanol 

C2H4C1 

A 

64.7 

34.0 

1.3 

/  \ 

49.1 

45*  7 

5.2 

°°  /  \ 

41 .0 

48.7 

10.3 

\ 

29.9 

50.2 

19.9 

VS, 

20.7 

48.  2 

31-1 

/ 

\ 

16.7 

44.4 

38.9 

/ 

A 

12.5 

40. 1 

47.4 

/ 

-a 

8.2 

31*5 

60.3 

Water 

C2H4C 1 2 

7.0 

29.6 

63.4 

2.4 

16.O 

81.6 

Tie  lines,  %  ethanol  in: 

Aqueous  Layer  C2^4^2 

46  10 

41  16 


ETHYLENE  CHLORIDE  -  Diethyl  Amine  (C2H5)2NH.  (II  279) 

Olive  oil,  (Int.  Crit.  Tables  III  423>- 
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c2h4 


C2H4C12  -  Ethylidine  Chloride,  CH^HClj. 

Ethanol  (II  98).  Bonner's  data  at  o°  recalculated  to  gins,  per  100 
gins,  solution. 


Water 

Ethanol 

ch3chci2 

61.5 

36.6 

1.9 

50.8 

44>  1 

5.6 

43*o 

46.7 

10.8 

37.2 

46.8 

16.0 

30.3 

46.2 

23.5 

22.6 

43*5 

33*9 

19.2 

41.8 

39.0  Plait  Pt 

12.3 

36.9 

50.8 

7.0 

30.1 

62.9 

1.2 

18.4 

80.4 

Et  ha  nol 


Tie  lines 


%  ethanol  in 
Aq.  layer 


46.7 

46.8 
46.4 
44-5 


CH3CHC12  layer 
15 

25 

32 

37 


C2H40  .  Acetaldehyde,  CHjCHO. 

Systems  with  toluene,  benzene,  n-amyl  alcohol,  and  furfural.  Othmer 
and  Tobias  (1942). 


Gins,  per  100  gins.  Solution 
(water  by  difference) 


CH^CHO  Toluene 


0 

0.05 

49 

1 

55.8 

2 

60 

5 

69.1 

10.8 

70.9 

16.7 

68.2 

24.7 

55.2 

42 

4O.3 

58.3 

20 

79.8 

0 

99.96 

ch3cho 


1.  Toluene  ( a 7 0 ) 

2.  Benzene  (180) 

3.  n-Amyl  alcohol  (180) 

4-  Furfural  (16°^ 

(Benzene  tie  lines,  which  are 
nearly  horizontal,  not  shown). 
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C2rt^ 


ACETALDEHYDE  (cont.). 


CH3CH0 

Benzene  CH^CHO 

CgH^OH 

CH3CH0 

Furfural 

0 

0.17  0 

2.6 

5.2 

7.0 

26.5 

2  10.2 

4.2 

20.2 

9.7 

44.0 

3.4  21.7 

6.0 

33.3 

10.7 

59.0 

S.o  29.4 

9.9 

35.1 

30.8 

66.0 

19.1  37.3 

16.7 

32.2 

54*0 

68.4 

20.1  40.6 

28.2 

20.1 

72.9 

58.2 

39.1  34.8 

47.5 

10.8 

84.1 

45.0 

53.8  24.4 

62.2 

2.6 

93*2 

25.0 

74.4  18.0 

72.9 

10.0 

89.8  4-8 

84.2 

0 

99.95 

Distribution  Data,  Weight  %  Acetaldehyde 

in: 

Water  Layer 

Toluene  Layer 

Water  Layer  Benzene  Layer 

62.2 

54.7 

17.6 

19.0 

48.  7 

35.3 

13.2 

14*2 

30.3 

19-8 

9.1 

10.6 

22.2 

13.8 

4. 2 

4.7 

17.0 

9 .0 

9.0 

4*3 

n-Amyl  Alcohol 

Furfural 

Layer 

Layer 

14.8 

23.3 

24.2 

21.2 

,  Q  - 

8.4 

12 

20.3 

lo.  3 

14.8 

14.3 

ACETALDEHYDE  -  C4H 

-0-  -  Vinyl  Acetate 
n  2 

.  CHj  COOCH : CHj . 

H.  R.  C.  Pratt  and  S.  T.  Glover,  Trans.  Inst. 

Chetn. 

Engrs.  (London) 

Si.  54  (1946)*  The  system  is  solutropic. 

ACETALDEHYDE  -  C^HjjOj,  Paraldehyde  (CH3CHO)3  (II  441). 


c2h4os 


Thioacetic  Acid, 


ch3cosh. 


Ether  (II  118V 


ACETIC  ACID  -  C2H402  -  Methyl  Formate.  See  Ethanol 

ACETIC  ACID  C,H402.  CH3COOH.  See  CC14.  CS2  .  CHBr3>  CHC13>  C^jOCl. 

We,"  Cl  "-I-  ■<».  ■«»>• 


Propylene,  C-H^  Francis  (1950). 
AcOH 


AcOH 


Wa  ter 
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ACETIC  ACID  -  Propylene  (cont.). 


Gms 

.  per 

100  gms. 

Solution  at 

25° 

Lower  Layer 

Upper  Layer 

Water 

AcOH 

C3H6 

Water 

AcOH  C3H6 

51 

48 

1 

0 

6 

94 

36 

61 

3 

0 

8 

92 

18 

73 

9 

0 

24 

76 

4 

62 

34 

Plait  Point 

‘'4H6°2'  vinV1  ‘ 

Ace  t  a  t  e  , 

CH3COOCH: CH2 

(V.A). 

J.  Phys. 

,  Chem 

•  &S.f  1301  (1941)- 

Gms. 

.  per  : 

100  gms. 

Solution  at 

25° 

Aqueous  Layer 

Organic  Layer 

Water 

AcOH 

V.  A. 

Water 

AcOH 

V.A. 

97.5 

0.0 

2.5 

0.1 

0.0 

99.9 

90.6 

6.18 

3.2 

0.8 

2 

97.2 

81.9 

13.83 

4.3 

2.4 

6 

91 .6 

70.15 

23.05 

6.8 

4.5 

12 

83*5 

59.75 

29.95 

10.3 

6.6 

17.8 

75.6 

53-2 

33.6o 

13.2 

10.4 

22.8 

66.8 

40.6 

35.9 

23.5 

19.0 

30.0 

51 .0 

Only  part  of  the  above  table 
is  given.  The  remainder  was 
taken  from  the  graph. 


AcOH 


acetic  ACID  -  C4H80,  2-Butanone 


or  Methyl  Ethyl  Ketone  (II  106). 


^2  Hj^02 
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ACETIC  ACID 
% 


ACETIC  ACID  -  Esters,  etc. 

H.  Guinot,  Chimie  &  Industrie,  2 I>  245  (1929).  Partition  coefficients 
of  acetic  acid  between  water  and  organic  liquids  at  "ordinary  tempera¬ 
ture." 


Concentration  in 

Partition 

Coefficients 

Cone.  Org.  Solvent 

Aqueous  Layer 

Ethyl 

Butyl 

Amyl 

Mesityl 

gms .  per  liter 

Acetate 

Acetate 

Acetate 

Oxide 

0 

1 . 22 

2.94 

3.80 

1.30 

50 

1 .08 

2.70 

3*8 

1.12 

100 

1 .00 

2.38 

3-3 

1 .05 

150 

0.99 

2.18 

3-0 

1.02 

200 

1.00  (195) 

2.00 

2.8 

1 .01 

250 

1 .85 

2.6 

1 .00(240) 

300 

1 .72 

2.4 

350 

1 .56 

2.2 

400 

1.45 

2.1 

440 

1.27 

1.85  (435) 

AcOH 


AcOH 


The  graphs  are  only  approximate  since  the  concentrations  in  the  table 
are  on  a  volume  basis  and  no  densities  are  given.  Additional  is- 
tributions  of  acetic  acid  between  water  and  ethyl  acetate  are  given  by 
Waentig  and  Pescheck  (1919)* 


ACETIC  ACID  -  C4H1qO,  n-Butanol  (II  106). 

See  also  Leonard  (in  table  below)  and  Orton  and  Jones  (1919)- 

s  ec  -Butanol  (II  106)» 

Isobutanol  -  See  Leonard,  Peterson,  and  Johnson  (1948)  P-  900. 
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ACETIC  ACID  -  Ether  (II  102,  110,  114). 


The  last  two  items  in  the  top 
table  on  II  102  do  not  indicate 
points  on  the  binodal  curve. 

They  merely  mean  that  70%  acetic 
acid  is  miscible  with  ether;  and 
water  is  miscible  with  an  ether 
mixture  containing  60%  acetic 
acid. 


C.  J.  Major  and  0.  J.  Swenson,  Ind.  Eng.  Chem.  38,  834  (1946). 
Gms.  per  100  gms.  Solution 
Lower  Layer  Upper  Layer 


Water 

Acid 

Ether 

Water 

Acid 

Ether 

87.5 

5.9 

6.8 

00 

• 

c* 

4.2 

93*3 

81.5 

11.1 

7.4 

4.5 

8.9 

86.6 

75.8 

16.0 

8.0 

6.8 

14.3 

78.9 

69.6 

20.6 

9.8 

9.7 

19.8 

70.5 

62.0 

25.3 

12.7 

14.6 

25.4 

60.0 

52.9 

29.3 

17.8 

21.6 

29.6 

49.0 

This  system  is  solutropic  with  a  horizontal  tie  line  between  20  and 
30%  acetic  acid.  Vl£ek  (1935)  studied  the  system. 


ACETIC  ACID  -  C^HjOjN,  Nitrobenzene  (II  111). 

(A.  A.  Vernon  and  B.  Brown,  J.  Chem.  Ed.,  14,  i43  (1937)).  Data 
volume  ner  cent  are  recalculated  to  gms.  per  100  gms.  solution. 


Water  AcOH  Nitrobenzene 


AcOH 


67.0 

57.3 

45.0 

37.6 

27.1 

20.5 
14.8 

11. 5 

5.4 


31.7 

40.4 

49.6 

53.4 

56.7 
34.9 

49.7 
42.3 

29.5 


1.3 

2.3 

5.4 
9.0 

16.2 
24.6 
35.5 

46.2 
65.1 


ierT  a"d  Bro"n  ,he  »2o . 

Vernon  and  Brown)  are  taken  frn  °f  this  graph  lnot  given  b) 

«“•  are  giv“S  s°' «*' 


^2  ^14 
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ACETIC  ACID  -  CfiHg,  Benzene  (I  585,  II  106-9). 


AcOH 


Data  of  Leikola  (1940)  at 
20-21°  recalculated  to  gms. 
per  100  gms.  solution. 


Water 

Acid 

Benzene 

28.1 

65.5 

6.5 

14. 5 

65.8 

19.7 

.  7.6 

54.4 

38.0 

1.8 

32.7 

65.5 

Additional  data  on  this  system  are  reported  by  J.  W.  Belton,  Trans. 
Faraday  Soc.,  33,  1354  (1939);  by  M.  Freed,  Trans.  Roy.  Soc.  Canada  III, 
22,  179  (1933);  by  Illinsky  and  Ivanov  (1938);  by  T.  Sasaki,  Bull.  Chem. 
Soc.  Japan  14,  3(1939);  Chem.  Abstracts  33,  3320;  and  by  Waentig  and 
Pescheck  (1919);  and  the  system  is  used  for  illustration  and  calculation 
by  Othmer  and  Tobias  (1942c),  and  by  Tarasenkov  and  coworkers  in  three 
papers  (1936-9)* 


ACETIC  ACID  -  CgHgO,  Phenol.  Us t .  Kachintsev  (1937). 

The  15°  isotherm  is  a  simple  graph  with  complete  homogenization  of 
phenol  and  water  with  moderate  concentrations  of  acetic  acid.  However, 
the  phenol  corner  is  "cut  off"  by  a  curve  showing  concentrations  in 
equilibrium  with  solid  phenol. 


ACETIC  ACID 


ACETIC  ACID  - 


C6H10O.  Mesityl  Oxide.  See  acetic  acid-ethyl  acetate. 

C-H-N ,  Aniline  (11  104-5,  412-3). 

O  7 


AcOH 
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ACETIC  ACID  -  Several  solvents. 


nt hinfir  White  and  Trueger  (1941)-  Concentrations  in  gms.  per  100  gms. 
solution 'at  22-5°  at  the  apex  of  the  curve  (maximum  concentration  of 

acetic  acid) . 


No.  Formula 

16 

I2a  c6h12o 
8  (-'6^12®2 

Ia  c6H14° 

4a  C7H120 

I4a  c7h14o2 
5  C7H1403 

i5a  c7H1^o 

3a  CgHj  402 

ioa  C8Hl80 
i3a’%Hi40 

17  C9fli4°6 

2a  c9hi8o 

9a  CloHl60 

11 a  ^10^20^2 
7  ^10^20^2 
^  ^10^20^4 


Name 

Water 

AcOH 

Solvent 

Ethylene  diacetate 

42.9 

7-3 

49-8 

Methyl  isobutyl  ketone 

48.6 

34-2 

17.2 

Butyl  acetate 

54-42 

38.2 

16.38 

Isopropyl  ether 

34-9 

48.4 

16.7 

Methyl  cyclohexanone 

32.6 

31-9 

35-5 

Isoamyl  acetate 

41.1 

47-8 

11.1 

Butyl  lactate 

64-87 

15-25 

19.88 

Diisopropyl  carbinol 

39-3 

47-2 

13-5 

Cyclohexyl  ("Hexalin")  acetate 

40.0 

47-5 

12.43 

n-Butyl  ether 

19-5 

69.8 

10.7 

Isophoron 

41.5 

34-7 

23.8 

Triacetin 

45-4 

17.2 

37-4 

Diisobutyl  ketone 

30.7 

60.8 

8.5 

a 

Fenchone 

43-36 

54-22 

2.42° 

Octyl  acetate 

27-0 

65-3 

7-7 

Butyl  diacetone  ether 

40-4 

44- iC 

15-43 

Butyl  carbitol  acetate 

52.26 

24-54 

23.2 

a)  Distributions  also  are  given. 

b)  System  is  solutropic. 

c)  A  concentration. 63. 6%  acetic  acid,  in  the  original  paper  is  evi¬ 
dently  a  typographical  error  for  43.6. 

d)  The  extreme  lack  of  symmetry  indicated  by  this  low  concentration 
of  solvent  is  not  supported  by  the  authors’  graph. 


Complete  composition  data 
tributions  (tie  lines)  also 
their  approximate  positions 
Acid"  in  the  title  of  Table 
"Acetone" . 


are  given  for  each  binodal  curve.  Some  dis- 
are  given,  but  not  plait  points  although 
can  be  inferred  from  the  tie  lines.  "Acetic 
VI  is  evidently  a  typographical  error  for 


C2  H(|02 
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Ac  OH 


Water  Solvent 


Acetic  Acid  -  C^H140,  Isopropyl  Ether 

G.  C.  Brown,  "Unit  Operations. "  J.  Wiley  and  Sons,  New  York 
(1950)  p.  581- 

Gms.  per  100  gms.  Solution  at  20° 

Lower  Layer  Upper  Layer 


Water 

AcOH 

C6H14° 

Water 

AcOH 

C6Hl,' 

99.0 

0 

1  .0 

0.6 

0 

99.4 

93-1 

5 

1 .9 

1.0 

1.4 

97.6 

87.85 

10 

2.15 

1.4 

3.6 

95.0 

77.20 

20 

2.80 

2.2 

7.0 

90.8 

66.5 

30 

3.5 

4. 6 

11 .5 

83.9 

54.2 

40 

5.8 

9.7 

25.9 

65.4 

43*4 

45 

11.6 

11.8 

31*9 

56.3 

36 . 9 

46.5 

16.6 

15.1 

36.2 

48.7 

23.9 

44.8 

31.3 

Plait  Point 
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ACETIC  ACID  -  C6H10O4.  Ethylidene  Diacetate  CH3CH(OCOCH3 )2 . 

J.  C.  Smith,  J.  Phys.  Chem.  229  (1942) • 


Water 

AcOH 

ED 

95*0 

0.0 

5.o 

78.7 

13-4 

7.9 

65.7 

20.6 

13*7 

55.8 

23.4 

20.8 

40.4 

24.2 

35.4 

26.3 

22.9 

50.8 

18.2 

20.2 

61 . 6 

10.7 

14.3 

75*0. 

S.o 

0.0 

95.0 

AcOH 


Tie  lines.  Wt.  percentage 
Acetic  Acid  in: 

Aqueous  Layer  Organic  Layer 


4.0 

7.6 

li.S 

15.3 

18. 1 
20.9 

23.1 


3*4 

5.7 

9.5 

12.5 

14.5 

17.7 

21.0 


ACETIC  ACID  -  CgHjjO,  Methyl  Isobutyl  Ketone.  CH 3COCH jCH ( CH 3 ) 2 . 


Sherwood 

l,  Evans 

,  and  Longcor  (1939). 

Water 

AcOH 

Ketone 

98.45 

0 

1.55 

76.8 

19.5 

3.7 

57.5 

32.0 

10.5 

39.6 

34.4 

26.0 

19.2 

29.2 

51.6 

6.5 

11.9 

81.6 

2.12 

0 

97.9 

Rose  (1940)  presented  the  same 
data  in  slightly  different  form 
as  a  student  problem. 


AcOH 


Tie  lines.  Wt.  percentage 
Acetic  Acid  in: 

Lower  Layer  Upper  Layer 


2.85 

11.7 

20.5 
26.2 

32.8 

34.6 


1.87 

8.9 

17.3 

24.6 

30.8 

33-6 


C2  O2 
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ACETIC  ACID  -  Methyl  Isobutyl  Ketone  (cont.). 

Brinsmade  and  Bliss  (1943)  give  distribution  as  follows: 

Wt.  Percentage  Acetic  Acid  at  25°  in:  Wt.  Percentage  Acetic  Acid  at  44. 30  in: 
Lower  Layer  Upper  Layer  Lower  Layer  Uppei  Layer 


1.35 

5.0 

9.54 


0.92 

3.67 

7.35 


1.36 

5.o; 

9.6 


0.92 

3.56 

7.2 


Scheibel  (1948)  presented  a  graph  similar  to  that  shown.  Scheibel 
and  Karr  (1950)  gave  the  following  distribution  data  at  28°: 

Weight  Percentage  Acetic  Acid  in : 


Lower  Layer  Upper  Layer 


Lower  Layer  Upper  Layer 


0.942 

2.89 

4.39 

8.73 


0.578 

1 .82 

2.83 
6.15 


11.40 

16.30 

19.88 

22.4 


8.50 

12.97 

16.48 

19.13 


ACETIC  ACID  -  C6H1202.  Butyl  Acetate.  See  Acetic  acid-ethyl  acetate. 


ACETIC  ACID  -  C,H1202.  Caproic  Acid.  CH3( CH2 )4COOH  a nd  2 - Ethy 1  but y r ic 
Acid  CH3CH2CH(C2H5)COOH  and  CgHjgOj,  2 - Ethy lhexo ic  Acid. 

D.  F.  Othmer  and  J.  Serrano,  Jr.  Ind.  Eng.  Chem.  41 >  1036  (1949) • 
Gins,  per  100  gms.  Solution  at  25° 


AcOH 

0 

45«o 

48.0 

46.8 

43*8 

37.o 

30. 5 
22.0 
12.2 
0.0 


Caproic 

Acid 


1 . 1 
2.5 
5.0 

8.2 
1 1 
20 
33 
58 
78 
94 


3  P.P 
0 
0 
0 
0 
5 


AcOH 

0 

25.6 

34.5 
35*9 

36.5 
34-6 

30.8 

25.8 

22.8 
10.0 


2-Ethylbutyric 

Acid 

AcOH 

2-Ethylhexoic 

Acid 

0.25 

0 

0.15 

3«o 

47.5 

2.0 

4.6 

55-5 

6.5 

11.6 

57.0 

12.0 

12.5 

20.0 

34.0  P.P. 
48.0 
62.8 

96.3 


53-5 
49.0 
40. 0 
21.0 

10.5 

0 


25.0 

34.0 

48.8 
75-0 
87.2 

98.8 


U  '7‘t  • 

percentages  of  higher  acids  are  interpolated. 
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ACETIC  ACID  -  Higher  fatty  acids  (cont.). 
The  "hump"  on  the  curve  for  caproic 


acid  is  unusual.  Such  a  hump  would 
result  from  the  presence  in  the  ca¬ 
proic  acid  of  an  impurity  less  com¬ 
patible  with  water  such  as  butyl 
caproate.  If  present,  this  would 
not  have  been  removed  by  the  method 
of  purification  used,  fractional 
distillation,  because  of  closeness 
in  boiling  point.  Another  sample 
of  caproic  acid,  purified  by  crys¬ 
tallization  in  the  compiler's  la¬ 
boratory  gave  a  normal  binodal 
curve  which  was  practically  coin¬ 
cident  with  that  published  for 
its  isomer,  2-ethylbutyric  acid. 
Distribution  data  are  given  in 
Othmer  and  Serrano's  paper  for 
all  three  systems  as  follows: 


ACOH 


Weight  Percentage  Acetic  Acid  in: 


Water 

Caproic 

Water 

2-Ethylbutyric 

Water 

2-Ethylhexoic 

Acid 

Acid 

Acid 

7.45 

2. 6 

7.8 

2.6 

7.0 

2.0 

12.8 

5.3 

12.8 

5.7 

15.0 

4.0 

24.0 

11.4 

23.3 

11.8 

25.6 

7.9 

32.0 

17.6 

32.4 

15.6 

34.0 

11.2 

38.8 

25.6 

35*8 

22.0 

46.0 

17.6 

44.2 

35.6 

32.7 

26.3 

52.7 

56.0 

25.6 

37.0 

'n  another 

table  are  presented 

specific  gravities 

for  conjugate  phases. 

Th?  acetic  acid  concentrations  there  given  seem  to  indicate  solutropes 
in  both  of  the  acid  systems;  but  they  are  inconsistent  with  the  above 
quoted  distribution  data. 

The  position  of  the  plait  point  reported  for  caproic  acid,  which  is  on 
a  concave  portion  of  the  curve,  is  theoretically  unsound,  as  explained 
in  the  preface. 
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ACETIC  ACID  -  C6HJ40,  Isopropyl  Ether,  iPrjO.  (II  112).  Rose  (1940a) 


Gms.  per 

100  gms. 

Solution 

at  200 

Lower  Layer 

Upper  Layer 

Water 

AcOH 

iPr20 

Water 

AcOH 

iPr20 

98.; 

0.69 

1.2 

0.5 

O 

M 

00 

99.3 

97.1 

1 .41 

i.5 

0.7 

0.37 

98.9 

95.5 

2.89 

1 .6 

0.8 

0.79 

98.4 

91.7 

6.42 

1.9 

1 .0 

1.93 

97.1 

84.4 

13.3 

2.3 

1.9 

4.82 

93-3 

71 .1 

25.5 

3*4 

3-9 

11.4 

84.7 

58.9 

36.7 

4.4 

6.9 

21.6 

71.5 

45.1 

44.3 

10.6 

10.8 

31.1 

58.1 

37.1 

46.4 

16.5 

15.1 

36.2 

48.7 

AcOH 

J.  C. 

Elgin 

and  F.  1 

Trans.  Am.  Inst.  Chem.  Engrs.  31, 
666  (1935)  gave  distributions 
which  are  recalculated  as  follows 
Weight  percentage  acetic  acid  in: 


Aqueous  Layer 

1.46 

4.15 

7.7 

14.1 

18.6 


Ether  Layer 

0.37 
1.11 
2. 2 
4.6 

6.5 


See  also  Brown , i950)p.  892 

ACETIC  ACID  -  C7H60,  Benza lde hyde ,  CgHgCHO. 

Distribution  (Int.  Critical  Tables  III  424* • 


ACETIC  ACID  -  C7H7N02.  o-Nitrotoluene,  CH3C6H4N°2‘  (II  111) 


AcOH 


Only  distribution  is  given, 
but  since  the  concentration 
in  the  aqueous  layer  extends 
beyond  the  apex,  the  whole 
curve  can  be  plotted  approx¬ 
imately. 
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ACETIC  ACID  -  C7H8.  Toluene  (II  106>  in'2)' 


Lei kola 1 

's  data 

at  20-1°  recalculated 

to  gms. 

per  100 

gms.  solution. 

Water 

AcOH 

Toluene 

22.1 

70 .8 

7.1 

11.6 

68.0 

20.4 

4-5 

56.3 

39.2 

1.6 

32.8 

55*6 

In  the  tables  of  results  of  Herz 
and  co-workers  on  pages  II  88,  106, 
112  the  two  pairs  of  columns  are 
not  horizontally  interrelated. 

That  is  in  the  toluene  table  (II 
106),  for  example,  1.0  G.M.  is 
60  gms.  not  50  gms. 


AcOH 


In  the  table  at  the  top  of  II  112 
the  last  item,  12.5  gm.  equiv.  in 
each  layer  is  not  the  plait  point, 
which  is  lower  on  the  toluene  side, 
about  9  gm.  equiv.  per  liter. 


Additional  data  are  given  by  Orton  and  Jones  (1919')  and  by  Waentig 
and  Pescheck  (1919). 


ACETIC  ACID  -  C?H9N,  o-Toluidine  CHjCgl^NHjfll  555-7). 


Since  the  observed  temperatures, 
o°  and  200  are  below  that  of  the 
binary  isopycnic  of  water  and  0- 
toluidine,  24.5“  according  to 
Mondain-Monval  and  Quiquarez 
(1940),  the  toluidine  layer 
is  at  the  bottom  in  absence 
of  acetic  acid.  The  prefer¬ 
ential  solution  of  the  latter 
in  the  aqueous  layer  causes 
an  inversion,  so  that  there 
is  an  isopycnic  (dashed  line). 


Ace  tic  Ac  id 


Z>2  84(^2 
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ACETIC  ACID  -  C^HgN,  m-Toluidine 

Angelescu  and  Cristodulo  (1941-2). 


Water 

98.83 

84. 48 
65.04 
54.08 

44.83 
34.38 
24.23 
14.06 

3.59 

2.67 


Gms.  per  100  gms.  Solution 
At  o°  At  20° 

AcOH  Toluidine  Water  AcOH  Toluidine 


u.o 

7.34 

14.41 

15.69 

16.35 

17.06 

16.36 
13.06 

3.37 

0.0 


1.17 

8.18 

20.55 

30.23 

38.82 

48.56 
59.41 

72.88 

93-04 

97.33 


98.81 

87.38 
78.90 

69.39 
59.33 
49.  76 
39.43 
30.66 
22.12 
10.96 

5.64 

2.92 


0.0 

6.28 

11.36 

15.18 

17.09 

17.95 

18.50 

18.38 

17.25 

12.31 

6.97 

0.0 


1.19 

6.34 

9.74 

15.43 

23.58 

32.29 

42.07 

50.96 

60.63 

76.73 

87.39 

97.08 


Distribution . 


Wt.  %  Acetic  Acid  at  20°  in : 
Aqueous  Layer  Toluidine  Layer 


1.14 

2.99 

5.08 

6.32 

8.97 

10.76 


0.85 

1.91 

3.67 

5*04 

8.09 

10.70 


From  the  trend  in  distribution  the  system  is  probably  solutropic  hav¬ 
ing  a  reversal  in  slope  of  tie  lines.  At  o°  the  system  also  has  an  iso- 
pycnic  as  in  the  case  of  o-toluidine;  but  not  at  20°,  because  the  binary 
isopycnic  is  at  about  70.  The  system  is  also  unusual  in  having  greater 
solubility  at  o°  than  at  20°,  so  that  mixtures  with  uniform  acid  concen¬ 
tration,  about  18%,  have  closed  curves  on  temperature  concentration 
graphs.  Several  such  curves  are  given  in  the  original. 
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ACETIC  ACID  -  Gasoline. 

(Francis,  1950,  o.  247 >  Gms.  per  100 
Lower  Layer 


Water 

AcOH 

Gasoline 

28 

72 

0 

18 

81 

1 

13 

85 

2 

8 

88 

4 

4 

86 

10 

1 

59 

40 

gms.  solution  at  room  temperature. 
Upper  Layer 

Water  AcOH  Gasoline 


0  8  92 

0  12  88 

0  16  84 

0  20  80 

o-  30  70 


Plait  Point 


AcOH 

A 

Gasoline 


ACETIC  ACID  -  C^H^^O^,  Acetate 

See  acetic  acid-ethyl  acetate. 


ACETIC  ACID  *  C  g  Hexylenes  (II  112). 

Leikola's  data  at  20-21°  (1940) 
recalculated  to  gms.  per  100  gms. 
solution. 


Water 

AcOH 

Xylene 

17.3 

75.2 

7.5 

8.4 

70.4 

21.2 

4.5 

56.1 

39.4 

1 .0 

33.o 

66.0 

Scheibel  and 

Karr 

(1950)  gave 

distribution  between 

water  and  c 

xylene  in  gms. 

per  100  gms: 

Lower  Layer 

Upper  Layer 

1.02 

0.0098 

2.03 

0.0275 

6.13 

0.135 

9.66 

0.301 

14.77 

0.614 

20.65 

1.111 

25.9 

1.63 

30.45 

2.16 

34.55 

2.70 

AcOH 


Additional  data  on  these 
systems  are  given  by  Orton 
and  Jones  (1919);  Il'insky 
and  Ivanov  (1938)  and 
Shilov  and  Lepin  (1922). 


C2  H^02 
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TERNARY  AQUEOUS  SYSTEMS 


ACETIC  ACID 


Distribution  coefficients  of  Acetic  and  Lactic  Acids 
and  Immiscible  Organic  Liquids  at  26  to  31  °. 

Leonard,  Peterson,  and  Johnson  (1948). 

K  =  Gms.  acid  per  100  ml.  aqueous  layer 

Gms.  acid  per  100  ml.  organic  layer 


Solvent 

Acetophenone 

Amyl  acetate  (pentaacetate) 

Amyl  acetate  (fusel  oil) 

n-Amyl  alcohol 

Amyl  alcohols  (pentasol)a 

Isoamyl  alcohol 

Amylcyclohexanol 

n-Amyl  ether 

Amyl  lactate 

Benzyl  alcohol 

n-Butanol 

Isobutanol 

Butyl  acetate 

sec-Butyl  carbinol 

Butyl  carbitol  acetate 

Butyl  cellosolve  acetate 

n-Butyl  ether 

n-Butyl  lactatea 

Isobutyl  lactate 

Chloroform 

Cyclohexanola 

Cyclohexanone3, 

Cyclohexyl  acetate 
p-Cymene 
Diethylcarbinola 
Di-isobutyl  ketone 
Ether 

Ethyl  acetate 

2-Ethylbutanol 

Ethyl  carbonate 

2-Ethylhexanol 

Eugenol 

Furane 

Furfural 

n-Hexyl  alcohol 

Limonene 

Mesityl  oxidea 

Methyl-n-Amyl  ketone3 

Methyl  Isobutyl  ketone 

Nitroethane 

2-Octanol 


K-Acetic 


2.47 

1.11 

1.05 


14.2 

1.26 

0.89 

0.85 

2.03 

1.01 

1.36 

11.8 

0.98 

1.02 


0.83 


0.87 

7.0 

2.07 

1.52 

3*53 

1.97 


l  .30 
1.37 


2.48 

2.07 

1 .63 


between  water 


K- Lactic 

8.3 

8.8 

11.0 

2.45 

2.30 

2.22 

7.0 

100 

2.88 

2.33 

i.37 

I  .60 

8.2 

2.46 

4.1 

9.3 
73 

1.88 

1.86 
100 

1.74 

1 .87 

13*0 

600 

2.03 

36 

9.8 
4.07 
3*64 

21  .0 

6.8 
14*7 
80 

3*32 

3-40 

280 

3.76 

9.7 

7.9 

II 

5.2 
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ACETIC  ACID 


Solvent 

K- Ace tic 

K- Lac tic 

n-Octanol 

1.98 

5.2 

Phenol 

i»35 

Phenyl  Cellosolve 

1.19 

2. 41 

Phenylethanol 

2. 36 

Phoron 

0.87 

1-5*  7 

iso  Phoron 

Pinene 

2.33 

80 

Iso  propyl  ether 

35 

Terpineol 

1 .24 

3*84 

Turpentine  (sulfite) 

70 

100 

(a)  Values  at  90 0  or  ioo° 

also  are  given. 

Additional  distribution  coefficients  are  given 


water  and: 

n-Amyl  alcohol  (1),  (2),  (3) 
tert-Amyl  alcohol  (1) 

Aniline  (1) 

Anisol  (2) 

Benzaldehyde  (3) 

Benzene  (1 ) ,  l 2) ,  (3) 

Bromobenzene  (2) 

Bromoform  (1) 
p-Bromotoluene  (2d 
n-Butanol  (1),  (2) 
sec- Butanol  (1) 

2-Butanone  (Methyl  ethyl  ketone  (1) 
Carbon  disulfide  (1),  (2) 

Carbon  tetrachloride  (1),  (2) 
Chloroform  (1),  (3) 

Collodion  (1) 

Cottonseed  oil  (1) 

Cyclohexane  (4) 

Tetralin  (5) 

(1)  Seidell,  Vol.  II,  pp.  104-113 

(2)  Orton  and  Jones  (1919). 

(3)  Waentig  and  Pescheck  (1919). 

(4)  Jones  and  Betts  (1928). 

(5)  Int.  Crit.  Tables  III  424 


for  acetic  acid  between 


Cymene  (2) 

Epichlorohydrin  (1) 

Ether  (1),  (3) 

Ethyl  acetate  (3) 

Gasoline  (octanes)  (2) 
Hexane  (2) 

Isoeugenol  (2) 

Isopropyl  ether  (1) 
Kerosene  (1) 

Nitrobenzene  (1),  (2),  (3) 
o-Nitrotoluene  (1) 

Olive  oil  (1 ) 

Pentane  (2) 

Petroleum  ether  (1),  ( 3 ( 
Phenetol  (2) 

Toluene  (2),  (3) 
o-Xylene  (1) 
m- Xylene  (1),  (2) 
p-Xylene  (1) 


Critical  solution  temperatures  are  given  for  acetic  acid  with  many  an¬ 
imal  and  vegetable  oils  (II  830). 


Marvel  and  Richards  (1949)  presented  distribution  coefficients  of 
eight  acids  with  13  solvents  and  of  18  acids  with  five  solvents.  Most 
“eff^clents  Wlth  benzene,  carbon  tetrachloride,  chloroform,  and 

With  oxviln  rnntre  ^  eXCept  with  acids  of  low  oxygen  content. 
oJ  Shem  beJow  o!i!ning  the  coe£ficients  are  much  lower,  many 
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TERNARY  AQUEOUS  SYSTEMS 

C2H4°3  *  Glyc°l»c  Acid,  CHjOHCOOH 

C4Hlo0,  Ether  (II  117-8). 

C5Hi20,  n-Amyl  Alcohol  (II  118). 

CjHjBr  -  Ethyl  Bromide. 

Distribution  of  iodine  (I  666);  trichloroacetic  acid  (II  69)  (solu- 
trope);  dichloroacetic  acid,  (II  78);  chloroacetic  acid  (II  90);  propi¬ 
onic  acid  (II  188)  (solutrope),  between  water  and  ethyl  bromide.  See 
also  methanol  and  isovaleric  acid. 


ETHYL  BROMIDE 

Bonner's  data  at  0 


Etha  no  1 


per  100  gms.  solution. 


Watei 

Ethanol 

Ethyl 

Bromide 

83.2 

15.4 

1.4 

52.0 

42.1 

5.9 

37.0 

47.1 

15.9 

27.3 

45.4 

27.3 

22.8 

43*0 

34.2 

18.3 

39.6 

42.1 

13.2 

33.8 

53.0 

H.7 

31.0 

57.3  P-P 

7.3 

22.0 

70.7 

2.6 

19.3 

78.1 

C2HfiOt  Ethanol,  (II  132). 

0  recalculated  to  gms 


Tie  lines  (recalculated) 


Wt.  %  Ethanol  in  : 


Aqueous  Layer  EtBr 


38  21 

44  7 


ETHYL  BROMIDE  -  c3Hg°.  n-Propanol  (II  205). 

Bonner's  data  at  o°  recalculated  to  gms.  per  100  gms.  solution. 

Water  Propanol 


n -Propa  no  1 


Ethyl 

Bromide 


79)6 

18.  5 

1.9 

52.7 

35.9 

6.4 

44.2 

44.8 

11.0 

35.8 

48.4 

15.8 

24.O 

52.9 

23.1 

19.2 

52.1 

28.7 

15-0 

50.O 

35.0 

10.8 

46.0 

43*2 

6.1 

39.0 

54*9 

2.9 

26.8 

70.3 
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TERNARY  AQUEOUS  SYSTEMS 


C2H5 


No  tie  lines  are  given.  However 
left  side  of  the  curve  shows  that 
by  the  ethyl  bromide  layer. 


,  the  shift  of  the  plait  point  to  the 
the  higher  alcohol  is  extracted  mostly 


/3-Chloroethanol,  CICHjCHjOH. 


C2H5°C1 

Distribution  coefficients  are  given  between  water  and  47  or^c  sol~ 
vents  including  aldehydes,  ketones,  esters,  hydrocarbons,  halohydrocar- 
lons,  nitrobenzene ,  and  alcohols.  (C.  Weizmann  and  ftve  co-workers  J. 
Soc.  Chem.  Ind.  203  1948).  The  first  three  groups  give  the  most 

favorable  distribution  for  extraction  by  the  solvent. 


CjHgOCl  -  Ethyl  Hypochlorite  (II  120). 

Distribution  in  carbon  tetrachloride  (II  120). 


C2HS02N  '  G1Vcine  (gjy000011)-  NH2CH2COOH' 
Distribution  in  n-butanol.  (II  125). 


C^HjOjN  -  Nitroethane  -  C^H^O^,  Lact*c  Acid. 

See  Acetic  Acid. 


C2HS°2N  ‘  Methyl  Carbamate  (Methyl  Urethane),  NHjCOOCHg. 

Distribution  in  olive  oil  (II  122,  203).  The  name  "methyl  urethane" 
is  used  carelessly  in  the  literature  referring  either  to  NH2C00CH3, 
which  is  preferably  "methyl  carbamate",  or  to  CH^NHCOOC^H^  which  is 
preferably  "N-methylurethane" .  The  references  on  II  122,  202,  203*  265 
all  refer  to  the  former  although  the  formula  and  empirical  formula  of 
the  latter  are  given  incorrectly  on  II  265.  This  applies  also  to  the 
reference  in  Int.  Critical  Tables  III  426,  col.  4.  A  similar  correction 
should  be  made  to  the  formulas  of  propyl  urethane  (bottom  of  II  452)  and 
butyl  urethane  (II  566).  Two  of  the  formulas  on  II  202  for  urethanes 
should  contain  two  oxygen  atoms.  On  p.  II  203  in  Odaira's  table  (1916 
not  1915)  for  "n-isoamyl  urethane"  read  "Diethyl-N-methylurethane" . 
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TERNARY  AQUEOUS  SYSTEMS 

Ethanol  -  A12(S04)3  -  Aluminum  Sulfate 
Et  ha  no  1 


E.  A.  Gee,  J.  Am.  Chem.  Soc. 
180  (1945)  • 


Point 

Water 

Ethanol 

A12(S04 

R 

4.8 

95.1 

0.1 

Q 

33.6 

66.4 

0 

F 

58. 1 

38.1 

3.8 

E 

65.0 

15.5 

19. 5 

D 

72.3 

0 

27.7 

H 

45*7 

0 

54.3 

I 

34.5 

0 

65.5 

Densities 

also  are 

given  as 

well 

as  the 

complete 

graph  at 

Water 


16h2o  ioh2o  ai2(so4)3 


ETHANOL  -  KjCO^ ,  Potassium  Carbonate 


Ethanol 


(I  737-8).  Koblyanski  (1936). 


Gms . 

per  100 

gms.  at 

20° 

Layer 

Water 

Ethanol 

K2C03 

Lower 

63*5 

5.7 

30.8 

Upper 

41.8 

56.8 

1.36 

Nikol'skaya  (1946). 


Gms.  per  100  gms.  at  250 
Lower  Layer  Upper  Layer 


Water 

Ethanol 

K2co3 

Water 

Ethanol 

K2C03 

67.04 

15.23 

17.73 

62,23 

27.7 

10.07 

67.  60 

5.60 

26.80 

49.27 

47.87 

2.86 

59.67 

1.13 

38.90 

26.66 

72.81 

0.53 

46.91 

0.29 

52.80 

9.33 

90.50 

0.17 

Results  given  at  50°  and  75°  are  nearly  the  same. 

ETHANOL  -  K2CO(CNS)4  -  Potassium  Coba 1 t o t h i oc ya na t e . 

(Int.  Crit.  Tables  III  422). 
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c2h6o 


ETHANOL  -  KF,  Potassium  Fluoride  (I  805) 


Et ha  no  1 


Et ha  no  1 


ETHANOL  -  KN03  -  Potassium  Nitrate. 

Recalculated  from  graph.  Temperature 
Vapor  composition  82.6%  ethanol.  R.  M. 
Eng.  Chem.,  42,  379  (19S0 > . 


80. 40  for  two  liquid  portion. 
Rieder  and  A.  R.  Thompson,  Ind. 


ETHANOL  -  KOH. 

Potassium  Hydrox 

ide  (I  852). 

G.  Peyronal, 

Gazz.  Chem.  Ital 

.  22>  792 

-9 

(1949 • 

Gms. 

per  100 

gms 

• 

Lower  Layer 

Upper  Layer 

Temp. 

Water 

Ethanol 

KOH 

Water 

Ethanol 

KOH 

17 

46.56 

0.64 

52.80 

13.50 

56.40 

30.10 

17 

50.47 

0.93 

48.60 

17.30 

55.15 

27.55 

17 

53.21 

i.34 

45*45 

19.13 

54.52 

26.35 

17 

57.41 

2.77 

39.84 

27.12 

48.95 

23.93 

17 

57.19 

10.13 

32.68 

43*42 

29.50 

27.08 

30 

42.86 

0.48 

56.66 

9.57 

58.70 

31.73 

6o 

39.00 

- 

61 .00 

6.78 

60.50 

32.72 

90 

36.45 

- 

63.55 

5.22 

59.70 

35.08 

ETHANOL  -  KjSbS^.  Potassium  Su 1 f oan t i mona te  (I  857). 
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c2h6o 


ETHANOL  -  MgSO^  -  Magnesium  Sulfate  (I  993). 

Nikol'skaya  (1946). 


Gms.  per  100  gms.  at  50 °C 


Lower  Layer 


Water 

Ethanol 

MgS04 

68.92 

16.00 

15.08 

68.79 

9.9i 

21.30 

66.67 

5.93 

27.40 

65.13 

4.28 

30.50 

Upper  Layer 


Water 

Ethanol 

MgS04 

64.42 

27.90 

7.68 

58.92 

37.93 

3.15 

48.33 

51.00 

0.67 

40.80 

58.94 

0.26 

Data  given  at  750  are  nearly  the  same. 


Ethanol 


ETHANOL  -  MnS04,  Manganous  Sulfate  (I  1013). 


ETHANOL  -  NH4N03,  Ammonium  Nitrate  (I  1112). 

At  67.5°  two  layers  are  formed  at  certain  concentrations. 


ETHANOL.  -  (NH4)2S04,  Ammonium  Sulfate  (I  1129-30).  Koblyanski  (1936). 
ETHANOL  -  Na9C03<  Sodium  Carbonate,  (I  1211). 


Gms.  per  10c 

i  gms. 

Solution  at 

30° 

Water 

Ethanol 

Salt 

Lower  Layer 

56.2 

10.7 

33.i 

Upper  Layer 

49.0 

47.0 

4.05 
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c2h6o 


ETHANOL  -  NaOH,  Sodium  Hydroxide. 

G.  Peyronel,  Gazz.  Chim.  Ital.,  22»  792-9,  (1949) 

Gms.  per  100  gms. 


Lower  Layer 

Upper  Laye 

r 

Temp. 

Water 

Ethanol 

NaOH 

Water 

Ethanol 

NaOH 

17 

59.62 

0.84 

39.54 

24.52 

52.20 

23.28 

65.88 

2.77 

31.35 

33.25 

48.45 

18.30 

65.95 

7.35 

26.70 

47.84 

33*50 

18. 66 

54.20 

23.90 

21 .90 

Plait  Point 

30 

S7.04 

0.76 

42.20 

19.80 

56.13 

24.07 

6o 

55.55 

- 

44.45 

13.42 

64.20 

22.  38 

90 

52.55 

47.45 

9.81 

71.20 

18.99 

Et  ha  no  1 

E  t  ha  n  0  1 

ETHANOL 

ETHANOL 

ETHANOL 


NajSO^,  Sodium  Sulfate  (I  1313). 

NajSjOj,  Sodium  Thiosulfate  (I  1318). 
Na^SbS^,  Sodium  Sul f oant imona te  (I  1321). 


E  t  ha  no  1 


Et  ha  no  1 
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^2^6  ® 


ETHANOL 


ETHANOL 


See  CC14,  CS2,  CHCI3,  CH3I  .  C2HC13,  C^Clj,  C2H4Cl2l  C^Br  . 
C5H1 0  (Tr  ime  thylethylene). 


ETHANOL  -  CnH2n02,  Esters. 


H.  Pfeiffer,  Z.  Physik.  Chem. ,  2,  469  (1892)  observed  a  few  points  for 


each  of  the  systems 

of  water,  ethanol,  and  23  esters  and  isoamyl  alcohol 

In  the  following  table  are 

given  the 

gms.  ethanol  per 

100  gms.  solution 

at  200  at  the  apex 

of  the  curve  and 

the  page  number  in 

Seidell  Vol. 

,  II. 

Ester 

Apex 

Ref. 

Ester 

Apex 

Ref. 

Methyl 

Propyl 

Formate 

<  20 

- 

Formate 

32.0 

- 

Acetate 

<  20 

- 

Acetate 

26.  7 

300 

Propionate 

25.4 

- 

Propionate 

39.4 

437 

Butyrate 

33.2 

135 

Butyrate 

45.1 

565 

Isovalerate 

38.3 

135 

Butyl 

- 

Ethyl 

Formate 

29.4 

300 

Formate 

<:  20 

- 

Acetate 

35.5 

437 

Acetate 

21.6 

248 

Amyl 

Propionate 

33.4 

300 

Formate 

38.7 

436 

Butyrate 

39.0 

437 

Acetate 

38.2 

565 

Valerate 

41.7 

565 

Isoamyl 

Isovalerate 

44.1 

565 

Acetate 

39.5 

565 

Chloroacetate 

40.2 

238 

Isoamyl 

Dichloroacetate 

48.0 

238 

Alcohol 

28.5 

314 

Trichloroacetate 

53.0 

238 

No  tie  lines  or  plait  points  are  given.  The  former  probably  slope 
down  toward  the  ester  corner  and  the  latter  are  near  the  right  side  ex¬ 
cept  for  the  esters  up  to  C4-  For  the  C2  and  CL  esters  Pfeiffer  merely 
stated  that  equal  volume  mixtures  of  ethanol  ana  ester  were  miscible 
with  water.  The  following  data  for  C4  esters  are  not  included  in 
Seidell  Vol.  II. 

Compositions  in  gms .  oer  100  gms.  solution  at  2O0. 

Water  Ethanol  Pro°yI 
Formate 

97.5  0  2.5 

75.4  20 . 6  3.85 

67.4  26.6  6.0 

63.7  28.3  8.0 

57.7  30.8  11.5 

50.0  32.0  18.0 

35.7  30.3  34.o 


Water 

Ethanol 

Methyl 
Proo ionate 

92.8 

0 

7.2 

62.5 

24. 0 

13.5 

46.0 

25*4 

28.6 

Etha  no  1 
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ETHANOL 


c2h6o 


ETHANOL  -  C3H7Br,  n-Propyl  Bromide  (II  144). 

Bonner's  data  at  o°  recalculated 
to  gins,  per  100  gins,  solution. 


Water 

Ethanol 

nPrBr 

57.8 

40.6 

1.6 

44.8 

50.5 

4.7 

37.5 

52.9 

9.6 

27.9 

53*5 

18.6 

19.9 

50.3 

29«8 

16.0 

46.8 

37.2 

11.6 

41.9 

46.5 

6.7 

33*3 

60.0 

5.6 

29.6 

64.8  P.P. 

2.1 

16.O 

81.9 

E  t  ha  no  1 


Tie  lines,  %  Ethanol  in; 
Aqueous  nPrBr  Layer 


42 

38 

37 


13 

19 

20 


ETHANOL  -  C4H4N2,  Succ i non i t r i le .  CNCH2CH2CN. 

F.  A.  H.  Schreinemakers ,  Z.  physik.  Chem.  a  it  95  (1898). 


For  over  fifty  years  this  has  been  the  only  published  system  of  three 
components  with  two  separate  binodal  curves,  and  so  has  been  cited  in 
many  textbooks.  The  curves  shown  by  Schreinemakers  were  schematic  and 
highly  distorted  and  these  have  been  copied  in  the  textbooks  (often  fur¬ 
ther  distorted)  for  illustrative  purposes.  Compositions  are  given  in 
gms.  per  100  gms.  solution  for  the  two  curves  at  18.5°. 

Water  Ethanol  Nitrile  Water  Ethanol  Nitrile 


8.0 

0  92 

9.33 

1 *47  89.2 

74.8 

12.1  13.1 

85.9 

6.7  7.4 

94.6 

0  5.4 

Compositions  in 

equilibrium  wi 

solid 

nitrile , 

55.5°C. 

Water 

Ethanol  Nitrile 

8,0 

0 

<92.0 

7.0 

1.1 

91.9 

4.1 

5.1 

90.8 

2.9 

7.2 

89.9 

0 

15.4 

84.6 

0  85.3  14.7 

4.7  65.7  29.6 

2.2  31.2  66.6 

0  23.6  76.4 


Et  ha  no  1 
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02^6® 


ETHANOL 


ETHANOL  -  C^HgOjClg,  Ethyl  Tr ich loroace ta te  (II  238). 

ETHANOL  -  C^H^O^Clj,  Ethyl  Di ch lor oa ce t a t e . ( I I  238). 

ETHANOL  -  C4H?02C1,  Ethyl  Chloroace tate  (II  238). 

Pfeiffer's  data  at  room  temperature  recalculated  to  gms.  per  100  gms. 
solution. 


Water  Ethanol 


28.7 

24.7 
21 .0- 

16.7 
9.0 


S3*o 

52.6 
50.1 

44.7 
33-3 


C4HS°2C13 

18.3 

22.7 

28.9 

38.6 

57.7 


Et  hano 1 


Water  Ethanol 


36.7 

33*0 

28.2 

22.1 

12.6 


58.6 
55.3 

51 .2 

45.2 

40.6 
32.7 

18.3 


48.O 

48.O 

46.8 

43-3 

33.5 


34.3 

36.O 

37.8 

40.2 

40.0 

39.0 

33*3 


W2ci2 

15.3 

19.0 

25.0 

34.6 
53.9 

C4H7°2C1 

7.1 
8.7 
11 .0 

14.6 

19.4 

28.3 

48.4 


ETHANOL  -  C^gC^S^frDichloroethyl  Sulfide.  ’Mustard  gas*  S  (C2H4C1)2 
(II  242). 

Solubility  in  absolute  and  92.5$  ethanol. 


ETHANOL 


C.HaO, 


2 -Bu  ta  none  or  Methyl  Ethyl  Ketone  (II  243). 


Mutual  solubility  in  water  and  1.5* 
critical  solution  temperature  of  148 


ethanol.  The  latter  has  an  upper 
and  a  lower  one  of  160. 


ETHANOL 


C . H-O ,  Ethyl  Vinyl  Ether 

4  o 

Et  ha  no  1 


C2h5OCH  =  CH2.  (Siggia  and  Hanna,  1949; 

No  numerical  data  were  pre¬ 
sented,  but  the  graph  was  stated 
to  be  similar  to  that  of  glycer¬ 
ol-acetic  acid-benzene,  with  a 
oeak  at  about  50%  ethanol. 
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ETHANOL 


C2HgO 


ETHANOL 

-  C4H8°V 

Methyl  Propionat' 

ETHANOL 

*  W2* 

Ethyl  Acetate  (I 

Bonner's  data  at 

o°  recalculated 

to  gms. 

per  100  gms.  solution. 

Water 

Ethanol 

EtOAc 

78.6 

12.5 

8.9 

62.7 

22.0 

15.3 

53*5 

23.6 

22.9 

45*8 

23.6 

30.6 

40.0 

23.1 

37.0  P.P. 

31.0 

22. 5 

46.5 

24.8 

20.9 

54.3 

16.4 

18.6 

65.0 

8.9 

11.5 

79.6 

7.3 

9.1 

83.6 

Tie  lines.  Wt.  %  ethanol  in; 
Aqueous  Ester  Layer 


16 

20 

21.5 


15 

18 

20.5 


Beech  and  Glasstone's  observations  at  o°  (II  134)  indicate  much 
steeper  tie  lines. 


The  system  was  studied  also  by  J.  Griswold,  P.  L.  Cha,  and  W.  0. 
Winsauer,  Ind.  Eng.  Chem.  ,  t^i,  2352  (1949)  at  o°  and  70°.  The  data  at 
70°  in  gms.  per  100  gms.  solution. 

Aqueous  Layer  Acetate  Layer 


Water 

Ethanol 

EtOAc 

93.7 

0 

6.3 

88.0 

4.5 

7.5 

76.5’ 

H.3 

12.2 

68.9 

13.8 

17.3 

Water 

Ethanol 

EtOAc 

5.8 

0 

94.2 

8.2 

3.1 

88.7 

16.6 

10.9 

72.5 

23.6 

14.5 

61.9 

Specific  gravities,  boiling  points, 
and  vapor  liquid  equilibria  for  ter¬ 
nary  systems  are  presented  in  tables 
and  graphs.  The  data  indicate  that 
the  system  is  solutropic  with  a  hor¬ 
izontal  tie  line  at  about  13% 
ethanol. 


Water 


EtOAc 


ETHANOL  -  C4H802  -  Propyl  Formate  (See  page  908) 
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ETHANOL  -  C^HgBr  -  Isobutyl  Bromide  (II  136). 


Tie 


Bonner's  data  at  o°  recalculated 


Ethanol  to 


line,  4 8%  ethanol  in  aqueous  layer 


gms.  per 

100  gms. 

solution. 

Water 

Ethanol 

iBuBr 

49.2 

48.4 

2.4 

34.5 

56.9 

8.6 

29.6 

57.7 

12.7 

21 .8 

56.4 

21 .8 

14.6 

51 .2 

34.2 

10.9 

45*4 

43*7 

4.9 

29.6 

65.5  P.P. 

2.0 

16.7 

81.3 

and  21% 

in  Bromide 

layer. 

ETHANOL  -  C^HjgO,  n-Butanol  (II  135) 


Druillon 's*data  at  20°  recalcu¬ 
lated  to  gms.  per  100  gms.  solution. 

The  coordinates  give  points  on  the  bin- 
odal  curve,  but  they  are  not  conjugate  so¬ 
lutions  (tie  lines).  Drouillon  gave  the 
latter,  but  his  paoer  is  not  available  to 
the  compiler."  Delete  "Aqueous  layer"  and 
"Butanol  layer".  After  20  and  30°  add  "and 
by  Brun  (1925)  at  o°,  who  reported  the  plait 
point  as  61%  water,  16%  ethanol,  23%n-butanol. 


Aqueous  Layer 


Butanol  Layer 


Water 

Ethanol 

n-Butanol 

Water 

Ethanol 

93.4 

0 

6.6 

18.4 

0 

90.9 

2.3 

6.8 

18.4 

0.5 

82.5 

9.3 

8.2 

19.6 

2.2 

66.45 

14.15 

19.4 

a 

0 

4.4 

44*7 

14.9 

40.4 

25.7 

8.6 

.tional 

data  are 

given  by  Bogin 

(1924)  at 

20° and  30 

81.6 

81.1 

78.2 

74.7 

65.7 


ETHANOL  -  C4Hio°-  Isobutanol  (II  136,  268). 


15*9 

16.4 

16.6 

16.7 


12.0 

15.0 

15.7 

16.7 


41  •  7 
35 

26.6 


16.7 

15-0 

11.5 


solution . 
Isobutanol 

11.1 

16.7 

24.8 

28.9  P.P. 
33.3 
41*7 
50.0 

59.9 
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w 


ethanol 


SMS  'SWSSZ 


8o°,  i20°with 


isotherms  for  this  system  at  _  ,  .  ,  , 

The  plait  point  at  o°  is  52.7%  water,  15.7%  ethanol 


at  0 


ETHANOL  -  C4H10O,  Ether  (II  130-3, 

Corrections'.  On  p.  II  153,  under 
"Results  at  o°,  H20" ,  read  13.0  in¬ 
stead  of  18.9 •  Under  "Gms'  per  100 
gms .  upper  layer"  the  first  item 
should  be  8.7  instead  of  8.2,  and 
the  last  line  should  be  26.7*  22.3* 
51.0.  In  column  5  instead  of  16.9 

read  16.0. 


Additional  data  on  this  system  are  given  by  Bogin  (1924/ j  Holmes  ll9*8) 
(a  single  point  28.0%  water,  27.6 %  ethanol  and  44.4%  ether  ;  M.  Kono,  J. 
Chem.  Soc.  Japan,  406  (1923) »  Chem  Abstracts  11,  2986  (complete 
graph  in  abstract);  M.  Margueyrol  and  E.  Goutal  Mem.  poudres  La,  368 
(1922)  (graph  at  150  but  ho  numerical  data);  L.  Y.  Ruderman,  J.  priklad. 
Khim.,  aa,  908  (1947);  A.  Sanfourche  and  A.  N.  Boutini,  Bull.  soc.  chim. , 
21,  546  (1922);  and  Vl?ek  ( 193S>  * 


Since  the  graph  is  almost  independent  of  temperature  over  a  consider¬ 
able  range,  only  one  curve  is  shown.  The  tie  lines  shift  slightly  with 
temperature,  however,  so  that  at  250  the  system  is  solutropic,  with  a 
horizontal  tie  line  at  about  24.6%  ethanol.  At  o°  and  at  -150  it  is 
not  solutropic. 


ETHANOL  -  Ethyl  Silicate. 

Sy na sol 

H.  D.  Cogan  and  C.  A.  Setterstrom, 

Ind.  Eng.  Chem.,  32,  1364  (1947); 

Chem.  Eng.  News,  24,  2499*  ( 1946 ) . 

The  "synasol  solvent"  is  a  spec¬ 
ially  denatured  alcohol.  Equili¬ 
bria  are  partly  chemical  involv¬ 
ing  hydrolysis.  No  temperature 
is  given. 

Water  Et2Si03 

ETHANOL  -  CjHjq,  Tr ime t hy 1 e t hy le ne . 

Ormandy,  Pond,  and  Davies(i934) .  Water  tolerance  at  low  ethanol  con¬ 
centrations  . 
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ETHANOL 


ETHANOL  -  CgHjgOj  3-Pentanone  or  Diethyl  Ketone  (II  131,  298-9). 


Ethanol 


ETHANOL  -  CjHjqOj,  Methyl  n-Butyrate 


Ethanol 


ETHANOL  -  CgHjgOj  -  Ethyl  Propionate 


Et  ha  no  1 


Bonner 1 s 

data  at  o° 

recalculated 

to  gms. 

per  100  gms. 

solution . 

Water 

Ethanol 

Ketone 

42.4 

28.7 

28.9 

35.5 

29.2 

35.3 

28. 7 

28.2 

43.1 

22.0 

26.3 

5i.7 

15.3 

23,6 

61.1 

8.7 

16.7 

74.6 

5.5 

12.0 

82.5 

No  tie  lines  are  given.  How¬ 
ever,  since  the  curve  is  almost 
coincident  with  that  for  ethan¬ 
ol-ether,  the  tie  lines  are 
orobably  nearlv  horizontal,  as 
for  that  system. 


(II  135,  300). 

Pfeiffer's  data  at  20  0  recalculated 
to  gms.  per  100  gms.  solution. 


Water 

Ethanol 

M.B. 

73.7 

22.7 

3-6 

69.4 

25.8 

4.8 

65.7 

28. 1 

6.2 

56.2 

32.0 

11.8 

48.3 

33*2 

18.5 

31-6 

32.4 

36.0 

No  tie 

lines  are 

given,  but 

the 

sharp  of 

the  curve 

indicates 

they 

would  slope  down  toward  the  right 

(II  132, 

300)  . 

Bonner 

's  data  at  0 

0  recalculated 

to  gms.  oer  100  gms. 

solution. 

Water 

Ethanol 

E.P. 

61 . 7 

31.5 

6.8 

52.7 

34.i 

13*2 

45.2 

35.5 

19^3 

34.3 

34.7 

26.0 

35-3 

34.7 

30.0  P.P. 

26.8 

32.9 

40.3 

21 .0 

31.2 

47.8 

14.5 

27.  5 

58.0 

7.9 

21 .3 

70.8 

2.0 

12.2 

85.8 

Water 
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ETHANOL 


C2HgO 


ETHANOL  -  C5Hj0O2  -  Ethyl  Prooionate  (Con.) 

Tie  lines.  Wt.  %  Ethanol  in: 


Aqueous 

31.0 

33*3 

34.7 

35-3 


Ester  Layer 

23.2 

29.0 

31*9 

33*0 


Pfeiffer's  and  Traube's  data  at 
room  temperature  recalculated  to 
gms .  per  100  gms.  solution. 


Water 

Ethanol 

E.P. 

98.3 

0 

1.7  ( 22° 

72.1 

24*0 

3*9 

64.8 

28.7 

6.5 

55.5 

32.4 

12.1 

47.8 

33.4 

18.8 

31 .2 

32.4 

36.4 

ETHANOL  -  CsH10O2,  n-Propyl  Acetate  (II  300). 

Pfeiffer's  and  Fuhner's  data  at  20°  re¬ 
calculated  to  gms.  per  100  gms.  solution. 


Et  hano 1 


Water 

Ethanol 

P.  A. 

98.1 

0 

1.9 

75.2 

21.4 

3.4 

70.9 

23.8 

5*3 

64.3 

26.0 

9.7 

58.4 

26.7 

14.9 

47.1 

25.0 

27.9 

ETHANOL 

-  ^5Hio®2’  ®utyl  Formate  (II  : 

Pfeiffer's  data  at 

200  recalculated 

to  gms. 

per  100  gms. 

solution. 

Water 

Ethanol 

B.F. 

72.7 

23.6 

3.7 

63.6 

28.6 

7.9 

54.2 

29.4 

16.4 

40.4 

28.2 

31.4 

ETHANOL 

-  CSHllBr-  1 

soantyl  Bromide  (I 

Bonner's  data  at  0 

0  recalculated 

to  gms . 

per  ioo  gms. 

solution . 

Water 

Ethanol 

Bromide 

48.7 

50.2 

1 .1 

36.6 

59.3 

4.1 

25.5 

63. 6 

10.9 

18.8 

62.6 

18.6 

12.7 

57.8 

29.5 

6.0 

40.5 

53.5 

2.9 

26.5 

70.6  P.P. 

2.0 

20.0 

78.0 

Et  ha  no  1 
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C2H6° 


ethanol  -  n  -  Pentane  and  Isopentane  (II  146) 

Data  at  -30° 


ETHANOL  -  Petroleum  Ether 


o°,  and  +  15  . 

Although  not  given,  the  plait 
points  would  undoubtedly  be  far  to 
the  right,  and  the  tie  lines  would 
point  almost  toward  the  pentane 
corner. 

CORRECTIONS:  The  titles  of  the 
middle  table  on  p.  II  146  and  the 
top  table  on  p.  II  147  should  read 
"Reciprocal  Solubility  as  Liquids 
of...",  etc.  and  for  "F.  pt."  read 
"Temp."  as  column  headings  (five 
times).  Both  footnotes  should  read 
"separation"  instead  of  "freezing". 


The  data  of  Bogin  (1924)  are  recalculated  from  a  curve  to  gms.  per  100 
gms.  solution.  Ethanol 


Water 

Ethanol 

P.E. 

26.5 

68.5 

5.0 

20 

72.6 

7.4 

16 

74 

10 

ii.5 

73.5 

15 

6 

67 

27 

ETHANOL 


C5H1 2° ' 


-Amyl  Alcohol. 


Othmer,  White,  and  Trueger  (i94i>- 

The  ethanol  concentrations  for  the 
tie  lines  are  given  in  the  original. 
The  concentrations  in  gms.  per  100 
gms.  solution  are  interpolated  from 
the  compositions  given  for  the  bino- 
dal  curve. 


99*4 

95.3 
87.6 
81.9 

74.4 
58.3 
54 


o 

3.97 

11.60 

17.232 


24 .2 
25. 7 
26 


0.6 

0.7 

0.8 

0.86 

1.4 
16.0 
20.  oc 


Water 

10.2 

10.85 

14.2 

18.8 

25.9 
28.  7 


Ethanol  C^H120 


0 

2.37 

10.03 

16.43 

25*5 

23.6 


89.8 

86.8 
75.8 
64*8 
48. 6b 
47.7 


(a)  These  values  were  interchanged  in  the  original,  apparently  atypograph- 

^h)  Thisrooint  was  calculated  from  the  data  of  Holmes  (1918). 
let  This  pou!  «s  calculated  from  the  data  of  E.  Duclaux,  Co»pt.  rend., 

SL,  817;  B.C.A.  1876  i  336. 
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ETHANOL 

ETHANOL  -  C5H120,  Isoamyl  Alcohol  (II  136.  313-4). 


c2h6o 


1  gms. 

per  100  gms'. 

solution. 

Water 

Ethanol 

C5H120 

65.8 

26.9 

7.3 

57.1 

29.1 

13.8 

51.0 

30.0 

18.9  P. 

41*3 

31.2 

27.5 

34*8 

31.0 

34.2 

27.9 

30.0 

42.1 

21 .9 

28.4 

49.7 

l6.1 

20.5 

63.4 

8.7 

10.4 

80.9 

Tie  lines:  Wt.  %  Ethanol  in 
Aqueous  Layer 


26 

27.6 

28.4 


C5Hi2° 

30.0 

31.1 

30.9 


,  (1910) 

.  Fermentation  amyl 

alcohol 

,  gms.  per 

100  gms 

Lower  Layer 

Upper  Layer 

Water 

Ethanol 

C5H12° 

Water 

Ethanol 

C5H12O 

97.7 

0 

2.3 

9.8 

0 

90.2 

88.5 

8.8 

2.7 

14.0 

10.6 

75»4 

80.8 

15.9 

3*3 

21. s 

19.9 

58.6 

66.0 

23.0 

11 .0 

42.4 

26.  2 

31*4 

5S*o 

25 

20.0 

Plait  Point 

Fontein  also  gave  data  for  isotherms  at  15. 50  and  at  0°.  The  latter 
are  almost  coincident  with  the  above  data  of  Bonner.  CORRECTION:  In 
the  table  on  p.  II  313,  at  67.8°  under  C5Hi:iOH  read  74.4  instead  of  24.4. 


ETHANOL  -  CgHjBr ,  Broroob  enzene  (II  131,  141). 


Bonner's  data  at  o°  recalculated 
to  gms.  per  100  gms.  solution. 


Water 

Ethanol 

PhBr 

54.2 

44.5 

1.3 

41.7 

S3. 7 

4.6 

34.0 

57.5 

8.5 

28.8 

58.8 

12.4 

20.9 

58.2 

20.9 

13.7 

54.3 

32.0 

10.0 

50 .0 

40.0 

6.1 

39.4 

54.5 

3.0 

24.2 

72.8 

0.9 

10.3 

88.8 

Ethanol 


The  tie  lines  are  those  given  at 
250,  but  are  probably  not  much 
different  from  those  at  o°. 
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^2^6® 


ETHANOL 

ETHANOL  -  C^HjNOj ,  Nitrobenzene  (II  141). 

Bonner's  data  at  150  recalcula¬ 
ted  to  gms.  per  100  gms.  solution. 


Ethanol 


/ 

\ 

Water 

Ethanol 

PhN02 

/ 

\ 

61.3 

37.5 

1 .2 

A- 

45.4 

49.6 

5.0 

\V  15° 

36.4 

54.8 

8.8 

// 

V, 

30.4 

56.6 

13.0 

/ 

ss. 

25.6 

57.3 

17.1 

/ 

\ 

18.1 

55.3 

26.6 

L 

- A 

14.4 

52.1 

33.5 

Wa  te  r 

PhN02 

10.8 

46. 2 

43.0 

6.0 

32.9 

61.1  P.P. 

Tie  lines: 

%  Ethanol  in 

2.8 

19.9 

77.3 

Aqueous 

•PhN02 

41.  5 

18.7 

39.3 

23.4 

ETHANOL  -  CgHjNOj,  o-Ni t rophenol  (II  363). 


Et  hano 1 


This  system  does  not  separate 
into  two  liquid  layers  at  25°, 
the  temperature  reported.  At 
some  higher  temperature,  e.g.  40° 
it  would  undoubtedly  give  two  li¬ 
quids  and  a  solid,  like  the  iso¬ 
meric  nitrophenols. 


ETHANOL  -  C6H5N03,  m-Ni t r opheno 1  (II  353). 
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ETHANOL 


ETHANOL  -  c<;H5N03'  P*Ni  t  ropheno  1  (II  364). 


A  solid  and  two  liquid  phases  are 
involved  at  all  four  temperatures, 
o,  12.5°,  25°,  and  qo°,  reported. 

Data  for  these  systems  were  plotted 
on  a  large  scale  and  the  important 
points  were  taken  from  the  plot  and 
tabulated.  The  points  listed  with 
footnote  d)  on  op  II  363-4  are  tie 
lines,  TL,  and  all  of  them  are  straight 
when  plotted.  A  is  the  apex  of  the 
binodal  curve  and  is  probably  near  the 
olait  point  (not  reported),  since  all 
of  the  tie  lines  are  nearly  horizontal. 
Its  content  of  water  is  only  a  rough 
estimate  since  the  curves  are  very 
flat.  Compositions  in  gms.  oer  100 
gms.  solution. 


Nit  ro- 


Phenol 

Temp. 

Pt. 

Water 

Ethanol 

C6H5NO 

Meta 

12.S 

T 

71.5 

22.5 

6 

A 

49 

28 

23 

L 

28 

23.3 

48.7 

S 

0 

40.4 

59.6 

Meta 

25 

T 

83 

13 

4 

A 

49 

24.7 

26.3 

L 

26 

15 

59 

S 

0 

33.9 

66.1 

Para 

0 

T 

74 

25 

1 

A 

45 

32 

23 

L 

27 

28 

45 

S 

0 

46.2 

53*8 

Para 

12.5 

T 

80 

18 

2 

A 

49 

22.3 

29.7 

L 

31 

17 

52 

S 

0 

40.5 

59.5 

Para 

25 

T 

89 

9 

2 

A 

50 

22.2 

28 

L 

25 

9 

66 

S 

0 

34.6 

65.4 

Para 

40 

T 

98 

0 

2 

A 

45 

19.3 

36.7 

L 

29 

0 

71 

S 

0 

28.6 

71 .4 

Et  ha  no  1 


Et  h  ano  t 


ETHANOL 


C6HS°7KH20' 


Potassium  Citrate 


(CH2)2C0H(C00K)3H20  (I  709). 
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ETHANOL 


ETHANOL  -  CgHg ,  Benzene  (II  137-140). 

This  system  has  been  studied  in  at  least  29  investigations  at  various 
temperatures  from  -10  to  +6o°.  Some  of  the  observations  in  Sidgwick 
and  Spurrell's  table  (II  138)  are  equilibria  with  solid  benzene,  but 
all  the  rest  (II  137-8)  at  temperatures  below  +30  are  metastable  equil¬ 
ibria  with  subcooled  liquid  benzene  (dotted  curves  in  the  first  three  graphsl 
graphs).  In  the  first  graph  the  position  of  the  solid  line  (equilibrium 
with  benzene  crystals)  is  conjectural.  With  rising  temperature  these 
two  curves  approach  and  contact  each  other  at  the  plait  point  at  about 
2«  50 •  The  "triple  point"  at  the  bottom  of  p.  II  138  is  the  composition 
of  the  aqueous  layer  in  equilibrium  with  a  benzene  rich  layer  and  with 
benzene  crystals  (third  graph). 


F  t  ha  no  1 


Ethanol 


Wa 


Ethanol 


Wa  ter  Penz  e  ne 


Water 


Benzene 


(Slight  1  y  di  s  torte-i  ) 
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ETHANOL 


C2HgO 


At  temperatures  below  i9°C  (but  not 
above)  the  system  has  an  isopycnic, 
(dashed  tie  line  at  o°,  10  )  so  that 
for  tie  lines  near  the  plait  point 
the  benzene-rich  layer  is  heavier. 
CORRECTIONS:  On  p  II  137 »  instead  of 
60.75  gms.  C2H50H  per  100  gms.  upper 
layer  read  52.755  on  p  1 1  139*  top 
table  instead  of  49*04  read  49.94% 

C  H  OH  and  instead  of  59.50  read 
5§.50%  H  0;  in  middle  table,  column 
2  instead  of  51. 05  read  57.055  column 

7  instead  of  30.96  read  36.96:  column 

8  instead  of  79*4°  read  79.90:  column 
10  instead  of  40.50  read  46.50.  Some 
of  these  were  typographical  errors  in 
the  original.  On  p  II  138,  lower  ta¬ 
ble,  asterisks  should  be  added  to  w 
43.70,  43.08,  and  27.95  in  columns  8 
and  9. 


Ethanol 


(K.  I.  Mochalov,  Bull.  inst.  reserches  biol.  Perm.  11,  25,  i937>- 
Data  in  gms.  per  100  gms.  solution  at  20°  and  50°. 


Lower  Layer 

Upper  Laver 

Temp. 

Water 

Ethanol 

Benzene 

Water 

Ethanol 

Benzene 

84.0 

15.8 

0.2 

0 

20 

o.S 

4.5 

95.0 

73.0 

26.5 

0.5 

1 . 0 

9.5 

89.5 

54.0 

42. 8 

3.2 

1.3 

13.2 

85.5 

38.0 

50 .8 

11.2 

2.8 

19.5 

77.7 

29.5 

52.5 

18.0 

3.3 

22.5 

74.2 

10.0 

38.3 

51.7 

Plait  Point 

77.55 

21.5 

1.0 

50J 

0 

3.0 

97.0 

66.5 

32.0 

1.5 

0 

6.2 

93.75 

50.5 

44.5 

5.0 

0.7 

9.8 

89.5 

38.5 

50  .0 

11.5 

2.0 

17.8 

80 .2 

30.5 

51.5 

18.0 

3.0 

21.5 

75.5 

13.5 

39.0 

47.5 

Plait  Point 

(W.  D. 

Bancroft  and 

S.  J. 

Hubard,  J.  Am. 

Chem.  Soc . ,  £4,  347  ^ 

1942) . 

90.6 

72.0 

53.9 

47.0 

34.1 

-26.4 

15.8 


9.2 

27.5 

43.0 

47.7 

52.4 

52.1 

45.4 


0.2 

0.5 

3.1 

5.3 

13.5 

21.5 
38.8 


0.1 

0.6 

99.3 

0.55 

3.6 

95.9 

0.9 

8.3 

90.8 

1.3 

10.6 

88.1 

2.1 

15.6 

82.3 

2.9 

19.0 

78.1 

5.2 

26.5 

68.3 

»ost  of  the; 

temperature.  Additional  data  on  °  Mochalov  at  nearly  the  same 

*>«r  (1910) ,  W  tuL  J  SZT  E*1™  by  Bo*1”  '■««: 

nams  d.  rhys.  Chem.  ,  404  (i940); 
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Holmes  (1918);  Leikola  (1940);  Mondain-Monval  and  Quiquarez  (1940). 
Mossier  and  Markus,  Pharm.  Post.,  qg,  29a  (1914)-  Chem.  Abstr.  g,  3216; 
Ormandy,  Pond,  and  Davies  I1934);  Othmer  and  Tobias  (1942);  Perrakis, 
Compt.  rend.,  12  1<  879  (1923);  N.  Sata  and  0.  Kimura,  Bull.  Chem.  Soc. 
Japan,  lq,  409  (1935);  Chem.  Abstr.,  30,  350  (one  benzene  concentration 
listed  there  6.97  should  read  26.97%);  Spausta,  Erdol,  und  Teer,  g,  282 
(1932);  Chem.  Abstr.,  26,  6095;  Tarasenkov  (1946);  Tarasenkov  and 
Paulson  (1939);  K.  A.  Vartaressian  and  M.  R.  Penske,  Ind.  Eng.  Chem.t 
28,  928  (1936);  Vl£ek  (1933);  A.  L.  Wilson,  Ind.  Eng.  Chem.,  22,  867(1935) 

ETHANOL  -  C6H60.  Phenol. 

( Schreinemakers ,  Z.  physik.  Chem.,  39,  599  (1899);  Perrakis,  Compt. 
rend.  122,  880,  1923).  Compositions  in  gms.  per  100  gms.  solution  at 
25°. 


Wate 


E  t  ha  no  1 


Water 

Ethanol 

Phenol 

Ref. 

91 . 3 

0 

8.7 

II  373 

79.9 

10.0 

10.1 

Schreinemakers 

44.7 

18.6 

36.7 

Perrakis  ( 20  0 ) 

28.9 

3.64 

67.5 

Schreinemakers 

2o.y 

0 

71.3 

II  373 

4.4 

0 

95.6 

II  372 

0 

7.7 

92.3 

II  156 

The  last  two  items  show  the  equili¬ 
brium  for  solid  phenol. 


ETHANOL  -  C,.H7N,  Aniline,  (II  413). 


Water 

90.3 

85.6 

78.6 
70.1 
60.33 

78.0 

74.8 

67.05 

57.30“ 


•This 


Lower  Layer 

Ethanol  Aniline 


6.4 

11.0 

17.6 

24.1 
27.65 

16.0 

18.1 
21 .93 

24.54 


3.3 

3*4 

3.7 

5.8 

12.0 

6.0 

7.1 

11.02 

19.l6 


Holmes  (1918)  gave  a  single  point  on 
the  binodal  curve  at  28.8%  water,  23.5% 
ethanol,  42.7%  aniline.  The  system  i6 
discussed  also  by  Mondain-Monval  and 
Quiquarez  (1940)  and  by  Ust-Kachkintsev 
(1937).  (D.  N.  Tarasenkov  and  A.  M. 

Avenarius,  J.  Gen.  Chem.  (U.S.S.R.), 
ifc,  1577,  1946).  Data  in  gms.  per  100 


Upper  Layer 


Temp. 


25 


Water 

Ethanol 

Aniline 

5.3 

3.1 

91.6 

6.3 

5.8 

87.9 

8.3 

10.3 

81.4 

11.2 

14.3 

74*5 

23.67 

24.17 

52.16 

1O.6 

10.6 

78.8  . 

12.3 

12.4 

75-3 

15.75 

16.86 

67.39 

21  .45 

20.65 

57.90 

25.45 

22.35 

52.20 

32.23 

23.70 

44.07 

is  probably  a  typographical  error  for  56.30 
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ETHANOL  -  C6H10.  Cyclohexene. 

Washburn,  Graham,  Arnold,  and  Transue  IWl. 

Gms.  per  100  gms .  Solution  at  25 

Upper  Layer 

Lower  Layer  (Water  negligible) 


Water 

Ethanol 

87.4 

12.3 

72.3 

27.8 

60.0 

39.7 

49.5 

48.7 

37.0 

58.4 

25.6 

63*3 

19.6 

64.3 

Cyclohexene 

0 

0 

0.3 

1.8 

4.6 

11 . 1 

16.1 


Kretschmer  and  Wiebe  1 1945 • 
presented  data  from  which  a 
few  points  on  the  right  side 
can  be  calculated. 


ETHANOL  -  CgH12,  Cyclohexane  (II  149). 

Additional  data  are  given  by 
Tarasenkov  (1946);  Tarasenkov  and 
Paulson  ( 1 938,  1930))  Ormandy, 

Pond,  and  Davies  (1934)  (see  un~ 
der  cyclohexane);  and  by  Kretschmer 
and  Wiebe  (1943) • 

Tie  lines  observed  by  Void  and 
Washburn;  Wt.  %  ethanol  in  layers. 

Aqueous  ^6^12 

12.74  0.20 

28.10  0.64 

43*6  1.20 


Ethanol 

Cyclohexe 

0.3 

99.7 

0.6 

99.3 

1.0 

98.8 

1.8 

98.0 

3*1 

96.4 

5.9 

93*7 

7.3 

92.4 

Et  h»  no  1 


Ethanol 


CORRECTION:  In  middle  table  of 
p  II  149  change  C6HJ4  to  C6H12. 


ETHANOL  -  Methyl  Isovalerate  (II  135). 


Pfeiffer's  data  at  20°  recalculated 
to  gms.  per  100  gms.  solution. 


Water 

Ethanol 

M.I.V 

73.1 

24.8 

2.1 

66.3 

30.3 

3.4 

58.5 

35-0 

6.5 

52.2 

37.4 

10  .4 

47.8 

38.0 

14.2 

40.4 

38.3 

21.3 

24. 6 

35.6 

29.8 

924 
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ETHANOL 


ETHANOL  -  C6Hj202  -  Ethyl  B.itvrate  (II  132.  437). 


Tie  lines'.  %  Ethanol  in: 


Bonner's  data  at  o°  recalculated 
to  gins,  per  100  gms.  solution. 


Water 

Ethanol 

E.B. 

55.3 

38.6 

6.1 

48.1 

40.5 

11.4 

46.45 

41 .0 

17.55 

35.6 

40 .8 

23.6 

32.4 

40.1 

27.5  P.P 

25.6 

38.6 

35.8 

19.2 

36.3 

44-5 

13*5 

32.6 

53.9 

7.6 

24.2 

58.2 

2. 6 

14*2 

83.2 

Lower  Layer  Upper  Layer 


35 

17 

39 

25 

40.4 

34*5 

40 .9 

39.1 

The  first  Sp.  Gr.  (II  132)  should  be  0.90  instead  of  0.96.  Bancroft's 
data  at  20®  recalculated  to  gms.  per  100  gms.  solution. 


Water 

Ethanol 

E.  B. 

99.3 

0 

0.7 

69 . 8 

28 

2.2 

55 

37 

8 

39 

39 

22 

28 

38 

34 

18 

35 

47 

0.5 

0 

99.5 

ETHANOL  -  C6H1202.  Propyl  Propionate  (II  437). 

Pfeiffer's  data  at  room  temperature  re¬ 
calculated  to  gms.  per  100  gms.  solution. 


Water 

72.4 
66.75 
6o  .7 

50.4 
45*8 
38.6 
23.  7 


Ethanol 

25.8 

30.4 

34*45 

38.7 

39*4 

39.3 

36.0 


P.  P. 

1.8 

2.85 

4.85 
10.9 

14. 8 
22.1 
40.3 


Water 


Eater 
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c2h6o 


Butyl 

Acetate 

(II  437> 

Water 

Ethanol 

B.  A. 

67.4 

29.6 

3.0 

63.1 

32.4 

4.5 

58.2 

34.2 

7.6 

51.6 

3S-4 

13*0 

44*9 

35.5 

19.6 

29.2 

33*6 

37.2 

Amyl  Formate  (II  436 > 


Water 

Ethanol 

A.  F. 

71.8 

26.4 

1.8 

63*6 

33.i 

3.3 

58.1 

36.2 

5.7 

53*6 

38.0 

8.4 

47.1 

38.7 

14.2 

26.4 

35.0 

38.6 

ETHANOL  -  CgH14,  n-Hexane  (II  146-8). 

Preference  is  given  to  the  data  of 
Tarasenkov  and  Paulson  (II  148)  over 
those  of  Bonner  and  of  Ormandy.  and 
Craven,  who  used  impure  hexane. 


Ethano  I 


ETHANOL  -  CgHj4 ,  2 , 2-D ime t hy 1 bu t a ne  or  Neohexane. 

(Kretschmer  and  Wiebe,  1945).  Data  recalculated  to  gms.  per  100  gms. 
solution. 

Temp.  Water  Ethanol  Neohexane 


“45 

0.22 

12.0 

87.8 

0.78 

28.7 

IT) 

O 

r- 

2.2 

53.9 

43*9 

0 

O.48 

11.9 

87.6 

1 .62 

28.6 

69.8 

4.2 

52.8 

43-0 

25 

0.67 

11.9 

87.4 

2.21 

28.6 

69.2 

5.3 

52.3 

42.4 

ETHANOL  - 

C6H1 5N ’ 

Di  - n-Propyl 

Ami  ni 

(R.  W.  Hobson,  R.  J.  Hartman,  and 
61,  2094.  1941)* 


Ethano  1 


,(C3H7)2NH. 

E.  W.  Kanning,  J.  Am.  Chem.  Soc., 


Data  in 

gms.  per 

100  gms 

Water 

Ethanol 

Amine 

95.7 

0 

4.  3a 

78.1 

17.5 

4.4 

69.0 

21 .6 

9.4 

61 .4 

23.7 

14.9 

54.3 

25.1 

20 .6 

43.9 

26.2 

29.9 

35.7 

26.4 

37.9 

30.8 

23.6 

45.6 

26.55 

19.0 

54.5 

22.8 

10.0 

67.2 

20.6 

1.8 

77.6 

21 .2 

0.0 

78. 8a 

(a)  Interpolated  from  data  on  the  binary 
system,  water-di-n-propyl  amine.  This  systei 
has  a  lower  critical  solution  temperature  a 
-4.8°  with  33.69%  amine  by  weight. 
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C2H6° 


ETHANOL 

ETHANOL  -  C6H15N,  Triethyl  Am i ne , ( CjH $) 3N  (II  467). 


The  graph  is  interpolated  from 
the  data  of  Meerburg.  The  apex  of 
the  curve  at  25°  is  at  about  8% 
ethanol. 


CHO  (II  142). 


Ethanol 


Tie  lines:  Wt.  %  ethanol 
in  layers 

Aqueous  Benzaldehyde 

30  13 

40.5  26 

40.8  33 


ETHANOL  -  C7H?8r,  Bromotoluene 


Bonner's  data  at  o°  recalculated 
to  gms.  per  100  gins,  solution. 


Water 

Ethanol 

Benzaldehyde 

66 . 4 

31.5 

2.1 

55.9 

37.9 

6.2 

47.9 

40.1 

12.0 

41.3 

41.2 

17.5 

36.0 

40 .6 

23.4 

30 .6 

39.2 

30.2 

26.7 

37.9 

35.4  P.P. 

19.4 

35.5 

45.1 

14.1 

29.6 

56.4 

7.9 

22.0 

70.1 

3*7 

13.7 

82.6 

(II  144>  S'*2' 


Et  ha  no l 


Bonner's  data  at  o°  recalculated  to  gins. 


per  100  gms .  solution.  The 

isomer  is  1 

identified,  but  it 

cannot  contain  mucn 

the  para  (M.P.  28. 
mostly  ortho. 

5°).  It 

is  probably 

Water 

Ethanol 

C7H7Br 

41  *9 

56.7 

1.4 

35-6 

60.  s 

3.9 

28. 8 

61.8 

9.4 

24.2 

65.4 

10.4 

17.8 

64.4 

17.8 

11.8 

60.6 

27.6 

8.8 

56.1 

35.1 

5*3 

46.5 

48.2 

3*2 

34*3 

62.5 

1.5 

24.8 

73-7 

Some  data  for  tie  lines  are  given, 
but  they  are  all  so  steep 
practically  radiate  from  the  bromo¬ 
toluene  corner. 
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c2h6o 


ETHANOL 


ETHANOL  -  C7H7N02, 


o-Nitrotoluene  (II  144). 


In  three  tables  Bonner  called  this  substance  "p-nitro toluene" ,  and  it 
is  so  quoted  in  II  144,  in  Int.  Crit.  Tables,  and  in  other  compilations. 
However,  in  his  preparation  Bonner  called  it  "ortho",  which  it  must  have 
been.  The  para  isomer  melts  at  520,  the  meta  at  160,  and  the  ortho  at 
-10.50.  Bonner's  data  are  recalculated  to  gms.  per  100  gms.  solution. 


Water 

44.8 

39.2 

30.4 

25.1 

21.O 

14.7 

n.7 

8.7 

5.7 
3.3 

1.8 


ETHANOL 


Ethanol 

52.5 

56.5 
62.0 

64.5 
65.9 

63.3 

61 .1 

56.3 

45.7 

33.3 

20.2 


ONT 

2.7 

4.3 

7.6 

10.4 

13.9 
22.0 
27.2 
35.0 

48.9 

63.4  P.P. 
78.0 


Ethanol 


C7Hg,  Toluene  (II  142-4). 


Tie  lines: 

Wt.  % 

Ethanol  in 

layers 

Aqueous 

©NT 

45*7 

19.5 

40.7 

24 

CORRECTION:  On  p  II  143,  middle  .table,  column  7,  change  C^H^QH  to 
C  Hc0H.  5 

2  5 


This  system  contains  an  isopycnic  (tie  line  for  liquid  phases  of  equal 
density)  (dashed  line  in  the  graph)  at  o°,  20°,  250  though  Washburn  and 
coworkers  (II  143)  did  not  note  it.  There  is  no  isopycnic  at  40°.  Tie 
lines:  Wt.  %  ethanol  in  layers  at  25°.  Washburn,  Beguin,  and  Beckford, 
J.  Am.  Chem.  Soc.,  6i_>  1694  (1939). 

Aqueous  Toluene  Aqueous  Toluene 


11.0 

0.2 

19.2 

0.7 

25.7 

1.3 

35.2 

2.7 

41.7 

4.7 

Mondain-Monval 

and  Quiquarez 

Aqueous  Layer 

Water 

Ethanol 

Toluene 

77.9 

22.0 

0.1 

63.6 

35.5 

0.9 

49.1 

48.0 

2.9 

32.3 

56.6 

11.1 

23.6 

56.4 

20.0 

17.3 

53.5 

28.7 

12.5 

46.0 

41.5 

7.7 

35.3 

57.0 

46.9 

5.3 

50.0 

6.5 

53.3 

8.7 

55.6 

9.4 

37.0 

37.0 

Plait  Pt. 

(1940) . 

Toluene  Layer 

Water 

Ethanol 

Toluene 

- 

1.0 

99.0 

0 . 1 

3.4 

96.5 

0.3 

4.1 

95.6 

1.0 

11.5 

87.5 

1  .9 

15.1 

83.0 

2.0 

16.8 

81.2 

4.5 

25.5 

70.0 

Plait  Point 

(8.4%  water) 


Layer 

Upper 

II 

II 

It 

II 

II 

Lower 
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ETHANOL 


Additional  data  on  this  system  are  given  by  Curtis  (1898);  Ormandy, 
Pond,  and  Davies  (1934)  (see  under  Toluene);  Sata  and  Kimura  (1935)1 
Tarasenkov  and  Paulson  (1939);  Tarasenkov  (1946). 


ETHANOL  -  C7H30,  o-Cresol. 


Etna  no  1 


Perrakis  (1923)  gave  one  point 
on  the  curve  20.6%  water,  26.4% 
ethanol,  and  53%  o-Cresol  by 
weight.  The  extremities  of  the 
curve  result  from  data  on  p.  II 
547* 


ETHANOL  -  C7H70.  Benzyl  Alcohol  C^HgCHjOH  (II  141). 


Tie  lines:  Wt.  % 
ethanol  in  layers. 


Bonner's  data  at  o°  recalculated 


gms. 

per  100  gms. 

solution. 

Water 

Ethanol 

C6H5CH20H 

84.3 

12.2 

3.5 

66.7 

25.9 

7.4 

58.0 

28.0 

14.0 

49.6 

20. 1 

21.3 

43*6 

29.6 

26.8 

35.7 

28.6 

35.7 

28.8 

28.0 

43.2 

22.2 

26.0 

51 .8 

15.9 

20.6 

63.5 

8.9 

li.S 

70.6 

Aqueous 


C6"s®2011 

26.6 

28.1 


22 

27.5 
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ETHANOL 


C2rtg0 


ETHANOL  -  C7HgN,  o-ToluiHine  (II  144). 


Bonner's  data  at  o°  recalculated  to  gms. 
per  100  gms.  solution. 


Water 

Ethanol 

Toluidine 

77.1 

20.8 

2.1 

61.7 

31-6 

6.7 

53.7 

32.9 

13*4 

46. 7 

33.3 

20 . 0 

40.0 

33-3 

26.7 

33*8 

32.4 

33-8 

27.5 

31.3 

41 .2 

21 .3 

29.1 

49.6 

15.2 

24.3 

60.3 

8.3 

17.3 

74.4 

4.5 

2.4 

93.1 

Bonner  gave  no  tie  lines.  They  would  be  somewhat  steeper  than  in  the 
case  of  aniline  (down  toward  the  right).  Mondain-Monval  and  Quiquarez 
(1940a)  observed  that  the  binary  system  water-o-toluidine  has  an  iso- 
pycnic  at  24.5°,  so  that  this  ternary  system  would  have  one  above  that 
temperature  but  not  below.  In  this  case  the  isopycnic  is  near  the  base 
line  instead  of  near  the  plait  point,  as  it  usually  is. 


ETHANOL  -  C7HgN,  Me  t  hy  la  n  i  1  ine  ,  C^-H  jNHCHj  (II  142). 


Bonner's 

data  at  0 

0  recalculated 

to  gms.  per 

100  gmg. 

solution. 

Water 

Ethanol 

Methylaniline 

60.6 

36.8 

2.6 

52.0 

42.3 

5.7 

42.8 

46.5 

10.7 

36.7 

47.6 

15.7 

31.8 

47.0 

21.2 

22.7 

43.2 

34.1 

19.8 

41.8 

38.4  P-P. 

13.2 

35.7 

51 .1 

7.3 

27.0 

65.7 

3.4 

17.9 

78.7 

Above  2  this  system  has  an  isopycn 
connecting  phases  of  equal  density. 


Ethanol 


Tie  lines:  Wt.  % 

Ethanol  in  layers. 

Aqueous  Methylaniline 

46.9  20 

46.3  29 

43.8  37 

tie  line  (near  the  base  line) 


tc  or 
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CyHj^,  Me t hy 1  eye  1 ohexane . 


Data  of  Kretschmer  and  Wiebe  (1945)  recalculated  to  gms.  per  100  gms. 


solution. 

Et  ha  no  1 


Temp. 

Water 

Ethanol 

C7H14 

-45 

0.39 

25.5 

74.1 

1 .25 

62.8 

36.O 

4.06 

72.6 

23.3 

0 

1.02 

25.3 

73.7 

2.84 

62.0 

35.2 

7.o 

70.4 

22.6 

25 

t.57 

25.2 

73.2 

4.0 

61 .1 

34.9 

8.8 

69.0 

22.2 

Although  only  a  portion  of  the  binodal  curve  results  from  the  data,  it 
should  include  the  plait  point.  This  would  have  been  indicated  if  in 
adding  small  quantities  of  water  to  the  ethanol  hydrocarbon  mixture  a 
small  upper  layer  had  resulted.  The  authors  did  not  note  this  obser¬ 
vation  . 


ETHANOL  -  C^Hj^O,  Di-n-propyl  Ketone. 


Othmer,  White,  and  Trueger  (1941) 
(See  note  under  ethanol-n-amyl  alco¬ 
hol).  Concentrations  in  gms.  per 
gms.  solution  at  25-6°. 


Ethanol 


Lower  Layer 

Water 

Ethanol 

Ketone 

99.7 

0 

0.32 

97.5 

2.11 

0.38 

90.8 

8.62 

0.54 

79.1 

19.9 

1.01 

68. 4 

29.3 

2.27 

52.6 

38.5 

8.9 

38.3 

41.1 

20. 6 

Upper  Layer 


Water 

Ethanol 

Ketone 

0.99 

0 

99.0 

1 .24 

1 .25 

97.5 

1.77 

3.93 

94.3 

6.5 

21 .0 

72.5 

16.0 

34.5 

49.5 

27.1 

39.5 

33.4 

ETHANOL  -  C?H1402  (II  S<55). 

Pfeiffer's  and  Bancroft's  data  recalculated  to  gms.  per  100  gms.  so¬ 
lution  at  room  temperature. 


Water  Ethanol  Ester  Water  Ethanol  Ester 


n-Amyl  Acetate  Isoamyl  Acetate 


62.5 

34.1 

3.4 

61 . 6 

35.2 

3.2 

58.1 

36.3 

5.6 

56.5 

37.7 

5*8 

54.5 

37.4 

8.1 

49.3 

39.5 

11.2 

48.0 

38.2 

13.8 

35.3 

39.2 

25.5 

26.1 

35*5 

38.  5 

28.7 

38.1 

33-2 

23.7 

36.6 

39.7 
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Pfeiffer's  and  Bancroft's  data  (Con.) 

Water  Ethanol  Ester 
Propyl  Butyrate 


61 . 7 

36.I 

2.2 

54.7 

40.8 

4.5 

48.2 

43.8 

8.0 

42.5 

45.1 

12.4 

38.5 

45.0 

16.5 

32.3 

43.7 

24.0 

19.2 

38.5 

42.3 

Ethyl-n-Valerate 

72.7 

26.2 

1  .of 

65.1 

33.0 

1.9 

61.1 

35.9 

3.0 

56.6 

38.7 

4.7 

49.2 

41.7 

9.1 

22.0 

37.2 

40 . 8 

Ethyl  Isovalerate 

70.8 

28.3 

0.9 

65.6 

32.8 

1.6 

57.8 

38.4 

3*8 

52.0 

41.5 

6.5 

44.1 

44.1 

11.8 

ethanol  - 

C7H1 6 ’ 

Heptane 

Bonner' 

s  data  at 

o°  recall 

gms.  per 

100  gms.  solution. 

Water 

Ethanol 

Hep tane 

27.4 

69.8 

2.8 

20.3 

74. 8 

4.9 

14.4 

76.0 

9.6 

7.9 

73*8 

18.3 

4.1 

70.3 

23.6 

2.2 

41.4 

56.4 

Ethanol 


Et  ha  nol 


These  data  are  very  consistent. 

The  difference,  which  Ormandy  and 
Craven  thought  was  due  to  aromatics 
in  Bonner's  heptane  is  trifling. 
Neither  investigation  reported  tie 
lines,  which  would  point  practically 
to  the  heptane  corner.  Additional 
results  at  150  are  reported  by 
Ormandy,  Pond,  and  Davies  (1935) 

(see  under  Heptane).  These  also 
are  consistent. 


C^HgO 


03a 
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CORRECTION :  The  table  at  the 
top  of  p.  II  148  should  be  en¬ 
titled  "Reciprocal  Solubility 

as  Liquids  of - The  column 

headings  should  be  "Tempera¬ 
tures"  instead  of  "F.  pt.", 
and  the  footnote  should  read 
"miscibilities"  instead  of 


Ormandy  and  Craven's  data  recalcu¬ 
lated  to  same  basis. 


Temp. 

-30°C 


"freezing 

points" . 

Temp. 

Water  Ethanol 

Heptane 

30° 

17.5 

T8.T 

3. 34 

12.0 

73*75 

14.35 

0.1 

70.0 

10.06 

4.4 

56.6 

30.00 

1 .43 

20.2 

60.43 

0.l6 

8.66 

00 

H 

• 

O 

ETHANOL  - 

Gasoline 

(I  588. 

II  ISO- 

Water 

Ethanol 

Heptane 

0.6 

81.5 

8.92 

6.0 

78.8 

15.34 

4.3 

75.1 

20.56 

1.8 

58.0 

34.31 

0.74 

40.07 

50.19 

0.16 

8.9 

90.07 

13.4 

78.1 

8.50 

8.33 

76.35 

15.43 

6.44 

73.81 

19.75 

2.63 

58.7$ 

38.61 

1.27 

34*45 

58.78 

0.16 

0.35 

00.56 

E  t  htno t 


CORRECTION:  In  the  title  of  the  table  at  the  top  of  p.  II  15a  "Ethyl 
Alcohol"  should  be  proceeded  by  "o6t". 

Additional  data  on  this  system  are 
given  by  Crismer,  Bull.  soc.  chim.  Belg. 

18  11004);  Vandam,  ibid.,  20.  374 
(1006);  Bogin  (1024);  Ormandy ,  Pond,  and 
Davies  (1034);  Mondain-Monval  and  Qui- 
quarez  (1044-5);  *<*>  aQd  co-workers,  I nd. 

Research  (China)  3,  11a  (1034);  5.  161 
(1036);  N.  V.  Ershov  and  E.  A.  Meerzon, 

J.  Appld.  Chem.,  Li,  50  (i03<?>  T  Ch<f1* 

Abstr.,  23.  6557;  Md  !•  Aldrich,  J.  Res. 

Natl.  Bur.  Standards,  aQ.,  o  119381. 

ETHANOL  -  CgHs03.  Methyl  S.licyUte.  o- HOC^OOOCT^.  (II  592-31. 

Seidell's  data  at  25°  recalculated 
to  gms.  per  100  gms.  solution. 


Et  hano 1 


Water  Ethanol 


60.6 

58.6 
46.0 

33.6 

34.3 

15.3 

10.4 
5*6 


20.8 
39*1 
46.0 
40.5 

48.8 
45*3 

43.4 
31.1 

22.4 


W3 
0.6 
3.3 
6.2 
10. 0 
18.6 
30.5 

30.4 

58.5 

72.0 


So  tie  lines  are  given,  but  the  shape  of  the  curve  indicates  that  they 
would  slooe  down  toward  the  right. 
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ETHANOL  -  XYLEWE3 


ETHANOL  -  C?Hj0.  a-Xylen*  fH  14S). 


Bonner 

's  data  at  o 

9  recalculated 

I  gas. 

per  ioo  gas. 

solution. 

Water 

Btbanol 

o-Xylene 

an.  2 

54.4 

1  .4 

28.  5 

64.4 

7.1 

20.3 

66.2 

13.5 

14.7 

63.2 

22.1 

57.1 

33*9 

2.6 

34.6 

62.8  d.P. 

2.1 

26.0 

71.9 

E  t  V  »  '.-a  I 


This  Sy3te*  ha3  an  isopycnic,  dashed  tie  line,  connecting  liquid  oaases 
of  equal  density.  Its  position  is  estimated. 


ETHASOL  -  C9Hjo.  .-Xylene  fIX  14S). 

Since  no  tie  lines  are  given  by  Bonner,  nor  oy  Oraasdy  and  Craves 


(■ixed  xylenes) 

,  the  graph 

is  drawn 

fro*  the 

aore  recent  cata  of 

*4cnca:s 

Jfonval 

and  duiquarez  (1940) 

in  gas. 

per  100 

gas.  solution  at  251*. 

Water 

Ethanol 

a-Xy lene  Density 

Water 

Etsasol 

a-Xylene 

Density 

52.  0 

47.0 

1.0 

0.9172 

0.2 

2.3 

97.5 

0.8580 

34.3 

59.1 

6.6 

.8767 

0.3 

7.0 

92.7 

.8563 

24.6 

62.1 

13*3 

.8582 

0.7 

9.1 

90.2 

.8522 

17.0 

59.5 

23.5 

.8463 

1.2 

12.1 

86.7 

.8502 

14.5 

57.3 

28.2 

.8431 

1.5 

15.8 

82.7 

•  8492 

12.1 

6.2 

53*9 

36.2 

34.0 

57.6 

.8412 

2.4 

20.6 
Plait  : 

77.0 

Point. 

.8466 

The 

line. 

densities 

indicate  an 

isopycnic  as  snows  in  tne 

graph  sy  a 

dassed 

ethanol  - 

i  Xylene 

f eont. ). 

Leikola 

(1940) 

Water 

Ethanol 

a-Xylene 

34.9 

59.2 

5.9 

25.0 

62.5 

12.5 

19.7 

6l.8 

18.5 

13.8 

57.5 

28.7 

8.4 

46.8 

46.8 

4.6 

31.8 

63.6 

*-Xyl, 


c2h60 
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ETHANOL  -  m-Xylene  (cont.) 


Mochalov 

(1937) • 

Gms.  per 

100  gms. 

solution  at  0 

0  and  50°. 

Aqueous  Layer 

Xylene  Layer 

Temp . 

Water 

Ethanol 

Xylene 

Water 

Ethanol 

Xylene 

0 

70.5? 

30.4 

- 

- 

0.9 

99.0 

47.5? 

51.7 

0.3 

0.1 

2.4 

97.5 

32.5 

63.8 

3.7 

0.2 

4.1 

95*7 

1Q.0 

69.7 

11 .3 

0.2 

8.8 

91.0 

3*5 

40.5 

56.0 

Plait  Point 

96.7 

50 

79. S 

20.3 

0.2 

- 

3.2 

61 .7 

37.8 

0.5 

- 

6.0 

93.8 

49.0 

49.5 

1.5 

0.4 

7.6 

92.0 

38.0 

57.0 

5.0 

0 .8 

10.2 

89.0 

2$.0 

62.3 

12.7 

1 .0 

13*0 

86.0 

19.2 

61 .3 

19.5 

1.2 

15.3 

83.5 

7.5 

40.5 

52.0 

Plait  Point 

ETHANOL  -  o-Xylene  (II  145). 

Because  of  the  m.p.  of  p-xylene,  Bonner's  observations  on  this  isomer 
were  made  at  150  instead  of  o°  as  listed  in  II  145  and  in  International 
Critical  tables.  They  are  recalculated  to  gms.  per  100  gms.  solution. 


Et  ha  no  1 


Tie  lines:  Wt.  % 
Ethanol  in  layers 

Aqueous  Xylene 


Water 

Ethanol 

p-Xylene 

52.8 

46.  4 

0.8 

37.6 

58.2 

4.2 

30.7 

62.0 

7.3 

21 .6 

64.0 

14.4 

12.8 

57.4 

29.8 

9.8 

51.2 

39.o 

5.1 

36.3 

58.6  P.P. 

2.6 

23.4 

74.0 

This  system  also  has  an  iso- 
pycnic  (dashed  line)  whose  oosi- 
tion  is  only  estimated. 


46 

44 


20 

25 
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ETHANOL  -  c8H10° 


Phenetole,  CgHgOCjHg  (II  142). 


Bonner's  data  at  o°  recalculated 
to  gms.  per  too  gms.  solution. 


Water 

Ethanol 

Phenetole 

42.6 

53.6 

3-8 

32.8 

59.1 

8.1 

23.5 

60.9 

15.6 

16.7 

58.2 

25.1 

10.5 

47.8 

41.7 

6.5 

35*5 

58.0  P. 

1.6 

13*6 

84.8 

CORRECTION:  On  p.  II  142,  first 
item  under  Phenetole  should  be 
0.982  and  0.018  instead  of  0.992 
and  0.1 8. 


Ethanol 


Tie  lines:  Vt.  % 
ethanol  in  layers. 

Aqueous  Phenetole 


This  system  has  an  isopycnic  (dashed  52 
line)  or  tie  line  connecting  composi-  45 
tions  of  phases  of  equal  density.  42 


ETHANOL  -  CgHjg,  Diisobutene,  Me3CCH:CMe2  and  Me3CCH2CH( Me ) : CH2 . 

Kretschmer  and  Wiebe  (1945).  Data  recalculated  to  gms.  oer  100  gms. 


solution. 

Temp. 

Water 

Ethanol 

C8Hi6 

-45 

1 . 1 

26.8 

72.1 

2.5 

51.3 

46.2 

0 

1 .9 

26.5 

71 .6 

4.4 

50.4 

45*2 

25 

2.4 

26.4 

71  .2 

5.6 

49.7 

44.7 

Separate  data 

are  given 

for  "iso 

Et  hanol 


octene1'  b.o.  80-170°. 

See  note  under  ethanol-methylcyclohexane 


ETHANOL  -  CgHj^.,  Di me t hy l eye  1 ohexene  or  Hexahydroxylene  (II  607). 

A  single  point  on  the  binodal  curve,  5.9%  water,  67.7%  ethanol,  26.4% 
C8Hi6  is  Riven* 
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ETHANOL  - 

C8H!8' 

2 , 2 , 4- Tr i me  thy 1 pe n ta ne  or  Isooctane 

.  Me3CCH2 

CHMe2. 

Kretschmer  and 

Wiebe  (1945).  Data  recalculated  to 

gms.  per 

100  gms. 

solution. 

Graph 

similar 

to  that  for  ethanol- 

■di isobutene  above. 

Temp. 

Water  1 

Ethanol 

C8Hi8  Temp. 

Water 

Ethanol 

C8Hi8 

-45 

0.13 

11.2 

88. 7  0 

2.6 

52.2 

45.2 

0.4 

27.7 

71.9 

6.4 

71.9 

21 .7 

1 .2 

53 

45*8  25 

0.5 

11.2 

88.3 

3.5 

74.5 

22.0 

1.5 

27.3 

71 .2 

0 

0.3 

11.2 

88.5 

3.8 

51 .3 

44.9 

1 .0 

27.5 

71.5 

8.1 

70.7 

21.2 

See  note  under 

ethanol 

-methylcyclohexane. 

ETHANOL  -  CgHjg 

-  n-Butyl  Ether  (C^Hg 

>2o. 

Othmer,  White 

,  and  Trueger  (1941). 

See  note 

under  ethanol-n-amyl  al 

cohol,  0.  916. 

Data  in 

gms.  per  100 

gms.  solution. 

Aqueous 

Layer 

Butyl  Ether 

Layer 

Water 

Ethanol 

CgHigO 

Water 

Ethanol 

C8Hi8° 

99.9 

0 

o.o8a 

0.10 

0 

99.9 

93*66 

5.23 

0.11 

0.18 

0.61 

99.2 

74.4 

25.3 

0.27 

0.52 

3*27 

96.1 

67.95 

31.6 

0.45 

0.84 

6.93 

92.2 

57.3 

41 .6 

1.11 

1.4 

11.68 

86.9 

- 

- 

2.74 

16.6 

80.7 

32.2 

55*8 

12.0 

- 

- 

_ 

- 

- 

- 

5.97 

27.4 

66.  7 

21 .2 

51 .6 

27.2 

- 

— 

13.0 

41.3 

45*7 

(a)  cf 

.  II  622 

Additional  data  are  given  by  Drouillon,J.  chim.  phys.  21,  1 49  (1925). 


Ethanol 


937  C2H6° 
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ETHANOL  -  CgH10O2,  Bentyl  Acetate. 

Bonner's  data  at  o°  recalculated 
to  gms.  per  100  gms.  solution. 


Water 

Ethanol 

Benzyl  Acetate 

57.6 

39.9 

2.5 

50.0 

44*  5 

5*5 

42.5 

46 . 8 

10.7 

32.4 

46.0 

21 .6 

28.1 

43*8 

28.1 

20.0 

37.5 

42.5  P.P* 

13«7 

31*5 

54.8 

7.5 

24*1 

68.4 

2.1 

10.7 

87.2 

,H,CH,OCOCH3  (II  141). 

5  S  Ethanol 


Tie  lines'.  Wt.  % 
ethanol  in  layers. 

Aqueous  Benzyl  Acetate 

46.8  12 

45*5  2S 

42.9  29 


ETHANOL  -  CgHjj,  Mesitylene,  c<sH3(CH3)3  (1.3*5)-  (IX  I36) 


Bonner 

's  data  at  0 

0  recalculated 

to  gms.  per  100  gms. 

solution. 

Water 

Ethanol 

c9h12 

36.4 

61.6 

2.0 

27.5 

69.4 

3-1 

19.0 

72.9 

8.1 

14.2 

71 .6 

14.2 

9.9 

67.1 

23.0 

4.8 

52.2 

43*0 

2.0 

32.4 

65.6  P.P. 

Etha  no  1 


The  system  has  an  isopycnic  (dashed  line)  or  tie  line  connecting  com¬ 
positions  of  equal  density. 


ETHANOL  -  C9H120,  Bemyl  Ethyl 

Bonner's  data  at  o°  recalculated 
to  gms.  per  100  gms.  solution. 


inner  ^  n  A4*-*. 


Water  Ethanol 


•  3 
.  1 


Si. 

41. 

35.7 

26.7 
19.3 
13-0 

7.3 

2.4 


44.2 

48.7 

49.0 

46.6 

41.5 

35.0 

27.0 

15.9 


C9H12° 

4.5 

10.2 

15.3 

26.7 

39.2  P.P. 
52.0 

65.7 

81.8 


Tie  lines:  left .%  ethanol  in  layers 
Aqueous  Ether 


This  system  also  has  an  isopycnic. 


49 

47 


16 

31 


w 
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ethanol 

ETHANOL  -  Cj  ,  a-Bromon«phtha  lene. 

—  hi  «« 

■“W  WLiTLSrST**'  -"st"d  of  'W??  z 

lated  data  are  m  follows  tn  ™'  I'S™  Thus  recalca- 

ws  ln  £ms-  Per  100  gms.  solution  at  26°. 

Ethanol 


Water 

Ethanol 

C10H^Br 

7.34 

64.2 

28.5 

5.65 

61 .0 

33.4 

4.  32 

57.0 

38.7 

3.29 

52.4 

44.3 

2.50 

47.5 

50.0 

1 .93 

42.4 

55.7 

1.54 

37. 2 

61 .3 

Jnh;:  bu°trtn1rd:tat^eb*iv0dftriroVcea;e“dnMedly  inCl"deS  the  Plait 


.THANOL  -  C10H7N°2’  a  - Nd t rona ph tha le ne  (II  547). 

nonn!  v®  inade<iuate  for  a  ternary  diagram.  Only  data  along  one  iso- 
ogous  line,  toward  95%  ethanol  (probably  by  volume)  are  given. 


THANOL  -  C10H12O,  Ana  t  ho  1  (  p  -  P  ropen  y  la  n  i  s  o  1  e  )  ,n- C3H5C,.H4OCH3  (II  668). 


Ethanol 


Wood's  data  at  22-5°  recalcu¬ 
lated  to  gms.  per  100  gms.  solu¬ 
tion. 


Water 

Ethanol 

Eugenol 

65 

34.7 

0.3 

52 

41.6 

6.4 

38.1 

45.7 

16.2 

Similar  data  are  given  for 
five  other  vegetable  oils  show¬ 
ing  higher  curves  in  the  order, 
clove  oil,  sassafras  oil,  cinna- 
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ETHANOL 


c2h6o 


ETHANOL 

" ri 0H1 6 ’  P£n 

ene  (II  144). 

Bonnei 

r's  data  at  0 

0  recalculated 

to  gms. 

per  100  gms. 

solution . 

Water 

Ethanol 

Pinene 

36.5 

62.2 

1.3 

27*2 

70.0 

2.8 

17.5 

75 .2 

7.3 

12.3 

75*8 

11.9 

8.2 

72.7 

19*1 

4.0 

61 .4 

34.6 

1 .0 

32.O 

67.0  P.P. 

0.8 

21 .0 

78.2 

Et  ha  no  I 


The  system  has  an  isopycnic 
(dashed  line)  or  tie  line  connect 
ing  compositions  of  equal  density 


ETHANOL  -  Turpentine  (II  837). 

Data  are  inadequate  for  a  complete  isotherm. 


ETHANOL  -  ‘Paraffin  Oil*  (b.  pt.  160-180°)  (II  152)  presumably  mostly 
Hecanes . 

Howard  and  Patterson  obtained  their  ethanol  by  "purifying  and  dehy¬ 
drating  90. 5%  alcohol".  The  observed  critical  solution  temperature, 
33.50  is  nearly  50°  higher  than  might  be  expected  from  other  data  on 
pure  hydrocarbons.  They  showed  the  effects  of  small  amounts  of  water 
on  mutual  miscibility. 


ETHANOL  —Cj qHjjO .  Isoamyl  Ether  (II 


Bonne 

r's  data  at  0 

0  recalculated 

1  gms . 

per  100  gms. 

solution . 

Water 

Ethanol 

Ether 

31.4 

65.1 

3.5 

21.5 

69.2 

9.3 

16.8 

66.4 

16.8 

11  .6 

61.1 

27.3 

9.1 

54.5 

36.4 

6.3 

42.5 

51.2  P.P. 

3.1 

26.  Q 

70.0 

136). 

Etha  no  1 


Tie  lines: 

Wt.  % 

ethanol  in 

layers 

Aqueous 

Ether 

57 

19 

53 

27 

ETHANOL 


C1 1H1 6 ’ 


But  yl tol uene . 


940 


^2^6  ^ 


TERNARY  AQUEOUS  SYSTEMS 

ETHANOL 


ETHANOL  -  Kerosene. 


Ethanol 


ETHANOL  -  C12H10°’  DiPhenVl  Oxide 


Ethanol 


Bogin  (1924)  presented  a  curve 
from  which  the  following  compositions 
in  gms.  per  100  gms.  solution  are 
calculated: 


Water 

Ethanol 

Kerosene 

7.5 

86.5 

6 

3.5 

87.5 

9 

1 

85 

14 

r  Phenyl 

Ether  (II 

145). 

Perrakis*  data  at 

30°  are  recalcu- 

lated  to 

gms.  per  100  gms.  solution 

Water 

Ethanol 

Phenyl  Ether 

0.57 

13*1 

86.3 

1.53 

28.0 

70.5 

2.29 

35.8 

61.9 

2.95 

41 .9 

55.15 

3.75 

48.7 

47.5 

ETHANOL  -  CjjHjqO  Beniophenone  (II  722). 


ETHANOL  -  c18H34°2>  01eic  Acid  (XI  784-5). 


Et  ha  no  1 


From  the  relative  volumes  of  the 
is  at  abdut  22%  oleic  acid. 


Seidell 

's  data  at 

25°  recalculated 

to  gms.  per  100  gms. 

solution. 

Water 

Ethanol 

Oleic  Acid 

37.8 

58.7 

6.5 

33*1 

51.7 

15.2 

23.3 

44.3 

32.4 

1 5.2 

35.9 

48.9 

3.07 

11.4 

85.5 

layers  on 

separation 

the  plait  point 

ETHANOL  -  C57H104O6.  Triolein  or  Olive  Oil  (II  150). 
Distribution  coefficient. 
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ETHANOL  -  Cottonseed  Oil. 

(Harris,  Bishop,  Lyman,  and  Helpert,  1947* •  *cf*  H  lS°* 


Data  read  from  curve,  probably 
gms.  per  100  gms.  solution  at  30 


Water  Ethanol  Oil 

8  9i  1 

5  93  2 

3  94  3 

1  94  5 


in  Ethanol 


ETHYLENE  GLYCOL  -C2H6?2‘-  C5H120,  n'Amyl  Alc°ho1- 

(G.  S.  laddha  and  J.  M.  Smith,  1948). 


Compositions  in  gms.  per  100  gms 
Lower  Layer 


Water 

Glycol 

CgHjjOH 

98. s 

0.0 

l.S 

82.1 

16.4 

1.5 

66.1 

32.1 

1 .8 

52.8 

44.9 

2.3 

38.5 

58.1 

3*4 

Glyco 1 


The  concavity  of  the  curve  at  t 
been  questioned.  It  might  be  due 
cohol. 


solution  at  2 5°. 


Upper  Layer 


Water 

Glycol 

CgHjjOH 

8.9 

0.0 

91.1 

9.0 

1.9 

89.1 

9.5 

5.8 

84.7 

10.1 

9.6 

80.3 

12.1 

18.0 

Glycol 

69.9 

position  of  the  plait  point  has 
1  a  trace  of  hydrocarbon  in  the  al- 


Bthylene  Glycol-  Furfural  See  p.  1008 

ETHYLENE  GLYCOL  -  CgH^O,  n-Hexyl  Alcohol. 

Oaddha  and  Smith,  1948).  Compositions  in  gms.  per  100  gms.  solution 


Lower  Layer 

Water  Glycol  C6H130H 

99.5  0.0  0.5 

78.5  21.1  0.5 

69.9  29. 5  0.6 

59.3  40.0  0.7 


Upper  Layer 
Water  Glycol  C6H13OH 

5*7  0.0  94. 3 

5*8  2.5  91.7 

5*8  3.0  91.2 

5* 9  3.6  90.5 


C^Hg  to  CgH^ 
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ETHYLENE  GLYCOL 


<"7^14®’  Methyl  n-Amyl  Ketone  and  CgHjg,  o-Xytene 


Glycol 


E.  G,  Scheibel,  Ind.  Eng.  Chem. 

42 >  1947  (1950). 

Distribu lion  of  water  and  ethanol 
between  glycol  and  these  two  li¬ 
quids.  No  temperature  and  no  nu¬ 
merical  data. 


CjH^N,  Dimethyl  Amine,  (CHg)2NH.  (II  160). 

Distribution  between  water  and  chloroform,  ether,  Behaene,  toluene, 
or  xylene;  and  between  glycerol  and  acetone. 


C2H?N,  Ethyl  Amine,  CjHjNHj  (II  161-2). 

Distribution  between  water  and  chloroform,  ether, toluene ,  or  xylene; 
and  between  glycerol  and  acetone.  The  last  is  solutropic  (with  a  hori¬ 
zontal  tie  line). 


CgHgN,  Acrylonitrile,  CH2:CH-CN. 

Distribution  between  water  and  styrene,  CgHXHlCH^at  25°  and  6o°. 

¥.  V.  Smith,  J.  Am.  Chem.  Soc.,  2Q.,  2178  (1940). 

CgHg02N,  Cyanoacetic  Acid,  CNCHjCOOH  (II  164). 

Distribution  between  water  and  ether  or  benzene. 

C,H -O,  Acrolein,  CH, : CHCHO  (II  165). 

3  4  Z 

Effects  of  hydroquinone  and  gallic  acid  on  critical  solution  tempera¬ 
ture  with  water. 


C3H402Br'>.  aP -Eibromopropionic  Acid,  CH^rCHBrCOOH  (II  165). 
Distribution  between  water  and  chloroform,  ether,  or  xylene. 

CgH^Og,  Pyruvic  Acid,  CHgCOCOOH  (II  166). 

Distribution  between  water  and  chloroform,  ether,  or  xylene. 

Malonic  Acid 

C3H4°4»"  Malonic  Acif1'  CH2(COOH)2  (II  167-8). 

Distribution  between  water  and  ether, 
isobutanol,  n-amyl  alcohol,  isoamyl 
alcohol . 


Water 


Ether 
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C  HjOCl  -  Epichlorohydrin,  CH2OCHCH2Cl  (II  102,  103,  108) 

See  Acetic  Acid  p.  886 

C3H5°2Br>  a  Bromoprop ionic  Acid  CH3CHBrCOOH  (II  170-1)- 

Distribution  between  water  and  chloroform,  ether,  benzene,  toluene, 
xylene,  or  olive  oil. 

C  H  0  Br,  /S  Bromoprop ionic  Acid,  CH2BrCH2COOH  (II  170-1). 

3  5  2 

Distribution  between  water  and  chloroform,  benzene,  toluene  or  olive 
oil. 


C  H  0  Cl,  j6-  Chloropropionic  Acid,  (II  171)-  Distribution  between 
^  ^  2  chloroform,  ether,  benzene,  toluene,  xylene. 

C  He0  I,  Iodoprop ionic  Acid,  (II -172).  Same. 

3  5  2 

C3H5°3Na’  Sodiuin  Lactate  -  Ether,  (II  2761-Phenol,  Schryver  (1910). 

C3H509  N3,  Trinitroglycerol,  C3Hs<0N02)3  (II  i73>  - 

Solubility  in  aqueous  solutions  of  Nitric  Acid  or  Sodium  Carbonate. 


C3H6,  Propylene,  CH3CH:CH2.  See  acetic  acid  p.  886 
Propylene  -  AgN03,  Silver  Nitrate.  (Francis,  1951). 


Lower  Layera 
Water  C3Rg  AgN03 


55-7 

46.9 
24.4 
11.2 
0 .0 
29 
0 


8.7 

10.9 

15-8 

21 . 4 
25.0 

0 

24.5 


35-6 

42.2 

59-8 

67.4 

75.0 

71.0 

75-5 


Point 


D 

Sb 

Cb 


(a)  Upper  layer  is  pure  propylene. 

(b)  Solution  in  equilibrium  with 
silver  nitrate  crystals. 


Propylene 
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C3HgO 


PROPYLENE  -  C^HgO,  Isopropanol.  Francis  (1950). 


I sooropano 1 


Composition  in  gms. 

Isopro-  Pro- 
Watcr  panol  pylene 


75 

25 

0 

65 

32 

3 

41 

46 

13 

per  100  gms.  Solution 

Isopro-  Pro- 
Watcr  panoi  pylene 

6  40  54 

12  51  37 

18  54  28 

Plait  Point 


PROPYLENE  -  CjgH^jOjK,  Potassium  Oleate. 

J.  W.  McBain  and  J.  J.  O'Conner,  (J.  Am.  Chem.  Soc.  62,  875  i94i>  in¬ 

dicated  an  increase  in  solubility  of  propylene  at  400  mm.  from  0.098 
volumes  in  water  to  0.39  volumes  in  15%  potassium  oleate  solution. 


C3H60,  ACETONE,  (CH3)2CO. 

See  CCl^,  CS2,  CRC13,  C2C14,  C2HC13,  C2HC13,  C2H2C14,  C2H3C13. 


ACETONE  -  CaClj,  Calcium  Chloride  (I  291). 

Acetone  Acetone 


ACETONE  -  K,C03,  Potassium  Carbonate  (I  738.  II  175). 


ACETONE 


-  KC1,  Potassium  Chloride  (I  780). 


Acetone 


Correction:  In  the  second  table  on 

p.  I  780  "Lower  Layer"  and  "Upper 
Layer"  are  interchanged.  Instead  of 
"48.50"  %  acetone  read  "38.50  •  The 
note  is  incorrect  and  should  be 
omitted.  The  plait  point  is  at 
about  43%  water,  50.5*  acetone, 

6.5%  KC1. 
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ternary  aqueous  systems 

acetone  -  SALTS 


ACETONE  -  KF , 

Frankforter 
of  tie  lines: 


Aqueous 

23-12 

14.78 

10.94 

8.00 


Potassium  Fluoride  (I  807). 


and  Cohen's  observation 
Wt.  %  of  KF  in  layers 

Acetone 


0.05 
0.56 
1 .63 
3-36 


Ace  tone 


Water 


ACETONE  -  KOH.  Potassium  Hydroxide 

At  the  top  of  p.  1286  the  data 
agree  with  the  column  headings, 
"KOH",  and  not  with  the  title 
"Sodium  Hydroxide".  However, 

Gibby  presented  data  for  the 
latter  also  (see  NaOH,  below). 


(I  852,  1286) 

Acetone 


Water 


ACETONE  -  Li2S04,  Lithium  Sulfate  (Inter.  Crit.  Tables 

Data  in  gms.  per  100  gms.  Solution  Acetone 

at  28°  Read  from  the  Curve 


Water 

Acetone 

Li2S04 

43 

56 

1 

50 

47 

3 

60 

34 

6 

65 

26 

9  P.P. 

70 

18 

12 

73 

7 

20 

Water 

ACETONE  - 

MnSO^,  Manganous 

Sulfate  (II 

175). 

Correction:  Instead  of  the 
column  heading  "MgCO  "  read 
"MnSO 


Ace  tone 


C3H6° 

acetone 
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NH^Cl ,  Ammonium  Chloride  (I  1091). 


Ace  tone 


The  plait  point  is  at  about  32% 
water,  62%  acetone,  6%  NH^Cl. 
Additional  data  are  given  by  Bogin 
(1924) . 


ACETONE  -  (NH4)2S04)Ammonium  Sulfate  (II  175). 


Instead  of  the  column  heading  "INH^)2C03"  read  (NH^^SO^. 


Ace  tone 


Data  Recalculated  to  gms.  per 
100  gms.  Solution  at  250 


Water 

Acetone 

(NH4)2S04 

23 

77 

0 

50 

48 

2 

60 

35-5 

4.5 

67.5 

20.5 

12  P.P. 

68 

10 

22 

66 

4 

30 

57 

1 

42 

ACETONE  -  Na2C03>  Sodium  Carbonate  (II  175). 


Ace  tone 


ACETONE  -  NaC 1 ,  Sodium  Chloride  (I  1241-2). 

The  plait  point  is  at  about  39%  water,  56%  acetone,  5%  NaCl 


Acetone 
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ACETONE  -  SALTS 


C3H6° 


ACETONE.  NaNOj,  Sodium  Nitrate. 


No  two  liquid 

layers  are 

formed 

there  are  two  liquid  layers 

( Int. 

Compositions  in 

gms.  per 

100 

gms.  Solution 

Water 

Acetone 

NaN03 

19 

73 

8 

31 

S2.5 

16.5  P.P. 

36.5 

35 

28.5 

ACETONE 

-  NaOH.  ! 

Sodium  Hydroxide. 

C.  w. 

Gibby,  J 

.  Chem.  Soc 

• ,  1 214 

Compositions  in 

gms .  per 

100  gms.  Solution  at  0  . 

Water 

Acetone 

NaOH 

26.4 

73*3 

0.3 

41.5 

57.4 

1 .1 

60.9 

34-8 

4-3 

67.4 

26.7 

5-9 

73-7 

18.3 

8.0 

78.2 

9.6 

12.2 

75-5 

4-9 

19.6 

71-7 

1.1 

27.2 

Ace  tone 


Ace  tone 


Bogin  (1924)  also  presented 
data  for  this  system. 


Tie  lines:  Wt.  %  NaOH  in  layers. 
Aqueous  Acetone 


12.74 
21 .1 


0.5 

0.06 


ACETONE  -  NajSO^,  Sodium  Sulfate 


Compositions 

in  gms. 

per  100  gms 

Solution  at 

35°,  Read 

from  Curve 

Water 

Acetone 

Na2S04 

54 

45 

1 

60 

38 

2 

66 

30 

4 

7i 

20 

9 

72 

16 

12  P.P. 

72 

10 

18 

70 

i.S 

28.  5 

(Int.  Crit.  Tables  XII  410). 


Ace  tone 
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c3h6o 


ACETONE  - 

ACETONE  -  ZnSC4,  Zinc  Sulfate  (I  159(5). 


Ac  e  tone 


ACETONE  -  C^HgO,  Glycerol.  C3Hs(OH)3  (II  177). 

Correction:  In  the  table  (bottom  of  p.  II  177)  the  column  headings 

should  be  rearranged  to  the  order,  C^HjIOH)^*  (CH^^C-O,  H20,  C^flgfOH)^, 
(CH  )  CO,  (CfLCfil  0.  Ace  tor.* 

32’  3 

M  Ponomorev's  data  (curve  P)  are 

recalculated  to  gms.  per  100 
gms.  solution  at  20°. 


Water 


Elgin's  data  (1949)  25 

Lower  Layer 

Acetone  Glycerol 


°  (curve  E) 


Water 

0 

11 

14 

18 

19 
18 


4 

9 

13 

20 

32 

46 


96 

80 

73 

62 

49 

36 


Water 

Acetone 

Glycerol 

7.45 

67.45 

25.1 

11.3 

62.2 

26.5 

16.55 

50.45 

33-0 

18.3 

32.0 

49.7 

14-25 

17-9 

67.85 

8.96 

12.44 

78.6 

5-7 

1 

ll.l 

83.2 

are  read 

from  a  graph. 

Upper  Layer 

Water 

Acetone 

Glycero 

0 

95 

5 

7 

79 

14 

9 

75 

16 

10 

72 

18 

- 

X  U  v  ~ 

The  discrepancies  between  Ponomarev's  and  Elgin's  data  are  «™*u 

to  be  accounted  for  by  th'  ^“f”J“a1”I]e^”0Sr'he  binary  system 
the  opposite  direction.  McEwe  acetone  respect¬ 
ive  interpolated  and  extrapolated  to  Jy  the  compiler  on  the 

ively  (points  M  on  the  grap  •  MrFwen's  but  give  a  maximum  of  only 

ternary  system  are  consistent  »  Jilted  at  13.5%  mater, 

16%  water. for  the  curve  T  «  w  be  due  ,0  the  ex- 

acetone,  31.5*  giyceru  _ 
tremely  slow  settling  in  this  system. 


949 

TERNARY  AQUEOUS  SYSTEMS 


ACETONE 


ACETONE  -  C^HgOj ,  Vinyl  Acetate,  CHjiCHOCOCHg 

J.  C.  Smith,  J.  Phys.  Chem.  116,  279  (1942). 


Compositions  in  gms.  per  100  gms. 
Solution  at  250 

Tie  lines: 


Water 

Acetone 

Vinyl 

Acetate 

0.1 

0.0 

99-9 

2.0 

15*0 

83.0 

4,0 

32.5 

63-5 

10.8 

51 .0 

38.2 

19.6 

53-3 

27.1 

31  *2 

50.2 

18.6 

45*8 

43-6 

10.6 

59-5 

34-4 

6.1 

73.1 

22.  8 

4.1 

97.5 

0.0 

2.5 

Acetone  in  layers; 
Agueous  Organic 


2.2 

8.0 

6.2 

14.0 

9-7 

18.4 

15-0 

27.2 

19-3 

34-2 

24.3 

42.8 

30.0 

47 

35-2 

50.6 

39-2 

52.9 

44-1 

53.3 

Ace  tone 


Additional  data  are  presented  by  H.  R.  C.  Pratt  and  S.  T.  Glover, 
Trans.  Inst.  Chem.  Engrs.  (London),  34  54  (1946). 


ACETONE  -  C^HgOj ,  Ethyl  Acetate.  (Int.  Crit.  Tables  III  414). 


Data  in  gms.  per  100  gms. 
Solution  at  29° 


Water 

Acetone 

Acetate 

91.47 

0 

8.53* 

70 

20 

10 

50 

31 

19 

30 

36 

34 

16 

34 

50 

7 

23 

70 

5 

15 

80 

3.52* 

0 

96.  48 

‘Data  from  binary  system  (II  244). 
No  tie  lines  are  given. 


Acetone 


950 


CgHgO 
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ACETONE 

acetone  -  c^HjqO,  isobutanol.  (Fritzsche  and  Stockton,  1946). 

Compositions  in  gins,  per  100  gins.  Solution  at  25° 


Water 

Acetone 

Isobutanol 

92 

0 

8a 

88 

6 

6 

78.3 

10.3 

11.4 

68.6 

13.4 

18.0 

54-9 

15-4 

29.7 

42.4 

15.9 

41.7 

26.3 

11.6 

62.1 

20.5 

6.0 

73-5 

16.8 

0 

83. 2a 

(a) 

Data  interpolated  from 

binary  system 

(II  268). 

ACETONE 


-  C4Hj0O.  Ether.  Vl£ek  ( 1 935 )  I 


Acetone 


Mondain-Monval  and  Quiquarez 
(1944).  The  data  are  fragmentary. 
The  plait  point  and  peak  of  the 
curve  are  at  about  29%  water, 

47%  acetone,  24%  ether.  The  tie 
lines  are  nearly  horizontal. 


ACETONE  -  C4Hs02  -  FURFURAL.  CH:CIK0  (II  179) 

CH:C<  CH0 


ACETONE  -  CgHjjO,  n-Amyl  Alcohol  ( Int 


Grit.  Tables  III  414). 

Data  ingms.  per  100  gms 

Water  Acetone 

80  17 

66  24 

55-5  26.5 


Solution 

c5h11oh 

3 

10 

18 
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ACETONE 


c3h60 


ACETONE  -  CgHgBr,  Bromobenzene  (II  1 

Bonner's  data  at  0°  Recalculated 
to  gins,  per  too  gms.  Solution 


Water 

Acetone 

C6H5Br 

53-0 

45-9 

1 .1 

39-2 

56.5 

4-3 

27-4 

60.8 

xi  .8 

19-7 

61 . 4 

18.9 

11.9 

60.3 

27.8 

4-7 

53-1 

42  <2 

1.4 

40.7 

57-9 

Ace  tone 


Tie  lines:  Wt.  %  Acetone  in  layers 

Aqueous  CgH^Br 

5i  53 

6o  6o 


The  system  is  unusual  in  being  almost  perfectly  symmetrical.  The  plait 
point  is  at  the  apex  of  the  curve  and  the  tie  lines  given  are  nearly  hor¬ 
izontal.  The  system  is  probably  solutropic  with  one  and  perhaps  two  or 
three  exactly  horizontal  tie  lines. 


ACETONE  -  CgHjCl ,  Chlorobenzene 


Water  CAH5C1 

Othmer,  White  and  Trueger  (1941).  Compositions  in  gms.  per  100  gms. 
Solution.  (See  note  under  C2H2C14>.  p.879 


Water 

Upper  Layer 
Acetone 

c6h5ci 

Water 

Lower  Layer 
Acetone 

C6H5C1 

97.33 

2.5 

0.15 

0.24 

2.5 

97.3 

92.8 

6.99 

0.19 

0.36 

6.85 

92.8 

86.3 

13-47 

0.26 

0.5 

13-75 

85.75 

80.7 

19-0 

0.31 

0.75 

20.9 

78.35 

72.9 

26.5 

0.45 

l  .6 

31-9 

66.5 

54.8 

43-3 

1.88 

- 

- 

_ 

47.2 

49-3 

3-45 

- 

- 

- 

~ 

- 

14-0 

62.0 

33.9 

“ 

17-8 

62.1 

20.5 

22.  76 

61 .3 

15.86 

36.88 

56.0 

7-17 

- 

29.68 

59-7 

11 .28 

— 

_ 

The  system  is  solutropic  with  at  least  one  horizontal  tie  line  (at 
about  9%  acetone). 
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c3h6o 


ACETONE 


ACETONE  -  CgHg,  Benzene  (II  179,  182,  183). 


Correction:  In  the  distribution  reported  by  Philip  and  Bramley  (II 


1 82 )  read 

0.17  instead 

of  0.12. 

(S.  W. 

Briggs  and  E. 

W.  Comings, 

Ind. 

Chem.  35, 

41  (1943)- 

Lower  Layer 

Upper  Layer 

t° 

Water 

Acetone 

Benzene 

Water 

Acetone 

Benzene 

15 

94.9 

5 

0.1 

0.1 

4.7 

95.2 

89.9 

10 

0.1 

0.2 

10.8 

89.0 

79.7 

20 

0.3 

0.5 

26.1 

73-4 

69.3 

30 

0.7 

1.8 

43*0 

55*2 

58.6 

40 

1 .4 

4.4 

56.5 

39*1 

46.2 

50 

3*2 

8.5 

63.9 

27.6 

30 

94-9 

5 

0.1 

0.2 

5-8 

94-0 

79.6 

20 

0.4 

0.9 

30.4 

68.7 

58.2 

40 

1.8 

6.6 

58.9 

34.5 

45  •  9 

50 

4.1 

12.0 

64. 1 

23.9 

45 

94-8 

5 

0.2 

0.2 

6.9 

92.9 

79.5 

20 

0.5 

1 .8 

34*6 

63.6 

57.7 

40 

2.3 

9-7 

60.6 

29.7 

Ace  t  one 


Many  additional  observations 
on  compositions  on  the  binodal 
curve  are  presented.  The  system 
seems  to  be  solutropic  at  150 
but  not  at  30°  and  450.  Addi¬ 
tional  data  on  this  system  are 
given  by  Jacobs  (1914)*  Bogin 
(1924),  Ormandy,  Pond  and  Davies 
(i934*  VlSek  (i935)>  Sata  and 
Kimura  (1935)* 


ACETONE  -  CgHgO,  Phenol  (II  378). 
Ace  t  one 


Correction:  In  the  table  at  30°  in¬ 

stead  of  "81.1*"  (CH3»2C0  read 
"18.1%".  The  system  is  one  of 
a  few  with  an  "island"  curve 
and  a  ternary  critical  point 
(at  920) • 
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c3h6o 

Tie  lines  in  gros.  Per  100  £ms'  at  56.5°* 

Aqueous  Layer  Phenolic  ^Layer 


Water 

Acetone 

Phenol 

Water 

Acetone 

Phenol 

85.5 

0 

14.5 

40.0 

0 

60.0 

88.8 

1 .2 

10 .0 

29.3 

7.3 

63.4 

89.1 

3-9 

7.0 

23.5 

17.1 

59.4 

86.7 

7.3 

6.0 

22.5 

28.0 

49.5 

76.0 

16.9 

7.1 

28. 6 

36.1 

35.3 

69.5 

21 .5 

9.0 

34.  0 

37.5 

28.  5 

The  system  probably  has  an  isopycnic  at  each  temperature  with  two  li¬ 
quid  phases  of  equal  density.  The  dashed  line  shows  the  estimated  posi¬ 
tion.  The  short  line  near  the  phenol  corner  shows  equilibrium  at  30° 
with  solid  phenol. 


ACETONE  -  CgH?N ,  Aniline,  CgHjNHj  (TI  183). 

Correction:  In  the  fifth  column  of 
the  table  instead  of  "5.5"  read  "15.5". 
According  to  Mondain-Monval  and  Quiquarez 
(1940)  the  system  has  an  isopycnic  whose 
estimated  position  is  shown  by  the  dashed 
line  connecting  compositions  of  phases  of 
equal  density. 


Acetone 


ACETONE  -  CgHgON,  Vi ny lpy r ro  1  idone  ,  see  that  formula. 


acetone  -  CgHjj.  Cyclohexane.  Some  fragmentary  data  are  given  by  Ormandy, 
Pond,  and  Davies ( 1934) . 


ACETONE  -  C6H120,  Methyl  Isobutyl  Ketone,  CH3C0CH2CH(CH,)2 

Othmer,  White,  and  Trueger ( 1941 )  (see  note  under  C_H„C1„).  p.879 


Lower  Layer 


Water 

Acetone 

<^12° 

98.0 

0 

2.0 

92.2 

5-58 

2. 2 

85.7 

11.83 

2.5 

81.75 

15.35 

2.9 

76.2 

20.6 

3*2 

72.4 

23.8 

3.8 

64.2 

30.9 

5.01 

45.0 

42.7 

12.4 

Upper  Layer 

Water  Acetone  C^H120 

2.3  0  97.7 

3.0  10.66  86.3 

3*8  18.0  78.2 

4*9  25.5  69.6 

6.0  30.5  63.5 

7.3  35-3  S7.4 

10.7  43.2  46.2 

18.8  48.3  32.8 

23.4  50.7  25.9 

32.8  46.6  20.5 


Ace  tone 
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C3h6° 


ACETONE 


ACETONE,  CgH^jOt  Pinacoline,  or  Me 
(II  436). 

Acetone 


ACETONE  -  C6H120,  Dextrose  (II  176) 

ACETONE  -  CgHj-.n- Hexane.  Treybal 
Lower  Layer 


Water 

Acetone 

Hexane 

72.8 

27.01 

0.19 

56.1 

43-55 

0.35 

46.5 

52.61 

0.89 

41 .0 

57.64 

1.36 

35*o 

63.00 

2.0 

28.  5 

68.52 

2.98 

15*9 

74.01 

10.09 

11.8 

71.1 

17.1 

Ace  t  one 


tert  Butyl  Ketone  CHjCOC(CHj )^ 


Acetone 


Vondrak  (1949). 


Upper  Layer 


Water 

Acetone 

Hexane 

0.0 

9.28 

90.72 

0.3 

21.10 

78.6 

0.4 

29.28 

70.32 

0.8 

36.  21 

62.99 

1 .2 

44. 20 

54*6 

1 .8 

52.16 

46.04 

Apex 

Plait  Point 


ACETONE  -  C7H8.  Toluene  (II  180,  182). 

Othmer,  White,  and  Trueger  (1941 >• 
Tie  lines:  Wt.  %  Acetone  in  layers: 


Ace  tone 


Aqueous 

9.75 
17*07 
21  *3 

29*2 

32*5 


Toluene 

8.14 

17*33 

25*3 

34*0 

41*3 


The  system  is  solutropic 
having  a  horizontal  tie  line 
at  about  16%  acetone.  Addi¬ 
tional  data  are  given  by 
Leikola  (1940)* 
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c3h6o 


ACETONE 

acetone  -  c^Hjg,  n-Heptane.  Treybal  and  Vondrak  (1949). 

Lower  Layer  Upper  Layer 


Water 

Acetone 

Heptane 

75.2 

24.79 

0.01 

59*7 

40.00 

0.3 

36.0 

62.97 

1.03 

23.6 

73.11 

3.29 

20.2 

75.03 

4.77 

14.21 

76.17 

9.62 

5.0 

67.5 

27.5 

Additional  data  are  given  by 
Ormandy,  Pond,  and  Davies (1934) . 


Water 

Acetone 

Heptane 

0.0 

6.80 

93*2 

0.0 

12.41 

87.59 

0.6 

27.22 

72.18 

1 .0 

38.02 

60.98 

1.0 

Plait 

41 . 00 

Point 

58.00 

Ace  tone 


acetone  -  Gasoline.  Fragmentary  data  are  given  by  Ormandy,  Pond,  and 
Davies (1934) . 


acetone  -  CgHjp,  o-Xylene,  CgH4(CH3)2.  Sheibel  and  Karr  (1950).  Distri¬ 
bution  data  in  gms.  acetone  per  100  gins,  of  the  layers. 


Aqueous 

Acetone 

Aqueous 

Acetone 

0.911 

0.596 

7.96 

6.19 

1.80 

1 .185 

9.0 

6.85 

3.57 

2.31 

15.9 

13.67 

5.19 

3.68 

22.0 

20.05 

acetone  -  c8h10,  Xylene.  Othmer,  White,  and  Trueger  (1941). 

The  xylene  is  presumably  largely  the  meta  isomer.  See  note  under 
WV  P.  879 

Compositions  in  gms.  per  100  gms.  solution. 
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c3h6o 


ACETONE 


Lower  Layer 


Upper  Layer 


Water  Acetone  Xylene 


Water  Acetone  Xylene 


90.6 
7  7.5 

67.5 

65.25 

55*6 


9-33 

22.3 
32.1 

34.3 
43*7 


0.1 

0.2 

O.4 

0.45 

O.83 


34.3  60.5  5*32 

22.00  65.O  13.0 

Ace  tone 


0.1 

0.15 

0.5 

1.07 

2.5 

5.1 

10.9 


6.15 

16.9 
31.8 

39.9 

51.9 
6l.l 

66.6 


93*8 

82.95 

67.7 

59.0 

45*6 

33.9 

22.6 


The  system  is  solutropic  with  a 
horizontal  tie  line  at  about  32% 
acetone.  The  o-xylene  system  above 
probably  would  show  the  same  condi¬ 
tion  it  distribution  data  had  ex¬ 
tended  to  higher  concentrations  of 
acetone. 

Additional  data  are  given  by 
Leikola  (1940)  and  the  system  is 
discussed  by  Sata  and  Kimura  ( 1 935 > 


acetone  -  cgHjg°>  n-Butyl  Ether.  Othmer ,  White,  and  Trueger  (1941). 
Distribution  data  at  25-6°  in  gms.  acetone  per  100  gms.  of  layers. 


Aqueous 

Butyl  Ether 

2.oa 

1 .03a 

10.6 

4.92 

19.8 

9.79 

28.0 

16.9 

38.4 

26.3 

(a)  These  two  values  are  interchanged  in  the  original,  apparently  a 
typographical  error. 
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c3H6° 


acetone 

ACETONE  -  CinHQ,  Naphthalene  (II  175,  649,  650). 


The  graph  is  based  only  partly 
on  data  in  the  literature  and  re¬ 
quired  additional  experiments. 

The  dashed  curves  are  unstable 
equilibria  (position  postulated). 
That  along  the  right  side  is  part 
of  the  binodal  curve  if  crystal¬ 
lization  of  naphthalene  could  be 
prevented.  The  dashed  arc  near 
the  top  is  the  equilibrium  of 
crystals  with  one  liquid  if  sepa¬ 
ration  into  two  liquids  could  be 
prevented. 


Ace  tone 


ACETONE  -  CjqHjjO,  Anethol  of  p-Prope  ny  la  ni  s  ole  ,  CH^CH:  CHCgH^OCH^  ('ll 
1  75). 

ACETONE  -  Sucrose  or  Maltose,  *-12^22^11  (II  176) 


ACETONE  C20H24®2N2^B^3)2  2H*’  Quinine  Iodob is mut ha te  (I  202,  II  808) 

The  position  of  the  solid  line  at 
the  lower  corner  is  conjectural. 


ACETONE  -  C57H104O6,  Triolein  or 
01  ive  Oil  (II  181). 

Distribution  coefficient. 


Ace  tone 
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c3h6o 


ACETONE 

C3H6°*  Allyl  Alcohol,  ch2:chch2oh.  See  CC1V  C2HC13. 
ALLYL  ALCOHOL  -  CgHjgO,  Allyl  Ether  (CIU  : CHCHj )  O. 


A.  W.  Fairburn,  H.  A.  Cheney,  and 

Allyl  Alcohol 


A.  J.  Cherniavsky,  Chem.  Eng.  Prog¬ 
ress,  o,  280  (1947).  The  graph 
is  presented  but  with  no  numeri¬ 
cal  data.  The  apex  is  at  about 
4 8%  allyl  alcohol.  The  system  is 
solutropic  with  a  horizontal  tie 
line  at  about  12%  allyl  alcohol. 


ALLYL  ALCOHOL  -  Salts 


Data  are  presented  from  which  binodal  curves  could  be  constructed  for 
salting  out  allyl  alcohol,  similar  to  those  for  methanol,  ethanol,  and 
acetone.  In  the  following  are  given  the  reference  in  Seidell  Vol.  I  and 
the  apex  of  the  curve  or  maximum  percentage  of  water  for  two  liquid 
layers: 


Salt 

Reference 

%  Water 

K  C0_ 

I  739 

73*6 

rf  3 

I  8o6 

75  •  4 

Na.CO 

I  1245 

>  74-1 

Na01  3 

I  1245~6 

>67.7 

KC1  and  NaF  failed  to  give  two  liquid  phases  at  20°  (Frankforter  and 
Temple,  1915) • 


c, H,°2.  Methyl  Acetate.  Mg  I, Ma gne , ium  Iodide  (I  974) 

tormed  at  high  temperatures. 


Two  layers  are 


METHYL  ACETATE  -  Ethanol. 
(Pfeiffer  1892) . 


Equal  volumes  are  miscible  with  water 


C  H,°2,  Ethyl  Formate 

(Pfeiffer  1892). 


Ethanol . 


Equal  volumes  are  miscible  with  water 


ETHYL  FORMATE 


Olive  Oil  (Int.  Crit. 


Tables  HI  425). 


Distribution. 


C3h6°2 
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CjHgOj ,  Propionic  Acid,  CHjCHjCOOH. 


See  CC14,  CS2, 


CHC1 


3' 


The  distribution  of  propionic  acid  between  water  and  several  organic 
solvents  are  given  in  Seidell  Vol.  II.  Many  of  these  distributions 
probably  extend  to  the  apex  of  the  curve,  so  that  an  approximate  graph 
could  be  drawn,  assuming  the  curve  is  symmetrical.  They  are  listed  as 
follows  the  "propionic  acid"  being  the  calculated  maximum  concentration 
l°s"d  in  s»s.  per  ,00  8».  solution,  which  »ay  he  close  to  the  ape,. 

Formula 
C  H  Br 

w 

C4H10° 

C4H10° 
c4h10o 

c4«10o 

C5Hi2° 

C5Hi2° 

c5h12o 
c6hso2n 

C6H6 
c6h7n 

C6Hi2° 
c7h702n 
c7h8 

W 

c7h9n 

C8Hio 
CioHi8 
C57Hio4°6 


SolVent 

Page 

Propionic  Acid 

Ethyl  Bromide 

188 

25-5 

2-Butanonea 

189 

Ether 

188 

49 

n-Butanola 

189 

— 

Isobutanol 

188 

32 

sec-Butanola 

189 

Petroleum  Ether3- 

193 

" 

n-Amyl  Alcohol3, 

189 

tert-Amyl  Alcohola 

189 

Isoamyl  Alcohol 

189 

42 

Nitrobenzene 

190 

47 

Benzene13 

189-90 

55-5 

Aniline*3 

191-2 

27.11 

Methyl  Isobutyl  Ketonea’  b 

— 

o-Nitrotoluene 

190 

63 

Toluene*3 

190 

59.O 

o-Toluidineb 

192,558 

34*7 

m-Toluidineb 

- 

33.23 

Xylene*3 

191 

62.9 

Decal  in*3 

191 

69 

Olive  Oila 

193 

• 

Cottonseed  Oil 

187 

67.3 

(a)  Only  low  concentrations. 

(b)  Listed  below. 


c3h6°2 
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PROPIONIC  ACID 


PROPIONIC  ACID  -  C6H6,  Benzene  (II  189-90). 


Propionic  Aci<! 


Leikola's  data  (1940)  at  20-21 0  re¬ 
calculated  to  gms.  per  100  gms.  solu¬ 
tion. 


Water 

Acid 

Benzene 

52.2 

43*5 

4.3 

27.8 

55*5 

16.7 

10.0 

53.0 

37.0 

1.5 

32.8 

65.7 

The  system  is  solutropic.  It  may 
even  be  a  double  solutrope  with  two 
horizontal  tie  lines.  Some  of  the 
tie  lines  shown  are  only  approximate 
since  they  were  actually  observed  at 
0°  and  6o°. 


PROPIONIC  ACID  -  C6H7N,  Aniline  (II  191-2). 

The  system  is  solutropic  with  a 


PROPIONIC  ACID  -  C6H120.  Methyl  Isobutyl  Ketone.  CH3COCH2CH(CH3 )2 . 

(H.  F.  Johnson  and  H.  Bliss,  Trans.  Am.  Inst.  Chem.  Engrs.  ty,  337, 
1946 ) • 


Distribution  in  gms.  per  100  gms. 
t°  Aqueous  Ketone 

26.7  1*25  3.04 

2.36  6.08 

3.37  8.95 

'  C6H140,  Is°Propyl 


in  the  layers. 


t° 

Aqueous: 

Ketone 

29.4 

1.22 

2.93 

2.36 

5-93 

3.42 

8.87 

her  (II  112.  ref.). 


PROPIONIC  ACID 
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C3H6°2 


PROPIONIC  ACID 


PROPIONIC  ACID  -  C7Hg,  Toluene  C11  190). 

Leikola's  data  (1940)  at  20-21 0 
recalculated  to  gins,  per  100  gins. 


solut 

ion. 

Water 

Propionic  Acid 

Toluene 

38.5 

55.9 

5.6 

23*3 

59.0 

17«7 

8.1 

54.i 

37.8 

1.1S 

33*0 

65*85 

Proo ionic  Acid 


The  tie  lines  are  listed  (p.  II  190).  The  last  one  shows  identical 
concentrations  of  acid  in  each  layer,  about  equal  to  that  of  the  peak  of 
the  curve  from  Leikola's  data,  with  reasonable  estimates  of  the  unre¬ 
ported  densities.  It  is  concluded  thattheplait  point  is  near  that  point. 


PROPIONIC  ACID  -  C7HgN,  o-Toluidine  (II  1  92,  555,  558). 


This  system  has  two  isopycnics  (dashed 
lines)  or  tie  lines  connecting  composi¬ 
tions  of  equal  density.  It  is  the  only 
such  ternary  system  published  so  far  as 
the  compiler  knows.  The  phenomenon  is 
due  to  the  closeness  in  density  of  all 
three  components.  Below  24. 5°  o-t'olui- 
dine  is  slightly  heavier  than  water;  but 
a  little  propionic  acid  increases  the 
density  of  water  more  than  that  of  tolu- 
idine,  making  it  the  heavier  layer. 
Larger  amounts  of  propionic  acid  eventu¬ 
ally  increase  the  density  of  the  tolui- 
dine  layer  enough  to  make  it  sink  again. 


PROPIONIC  ACID  -  C?H9N,  m-Toluidine. 

Gms.  per  100  gms.  solution  at  o° 


Water 

Propionic  Acid 

m-Toluidine 

98.70 

- 

1 .30 

92.60 

3*22 

4.18 

84.8 

8.45 

6.75 

70.89 

17.78 

11 .33 

58.02 

24.44 

17.54 

44*25 

30.53 

25.22 

30.90 

34.70 

34.40 

21 .58 

32.73 

45.69 

14.65 

26.96 

58.39 

6.27 

13.35 

80. 38 

4.03 

6.07 

89  .90 

2.76 

- 

97.24 

(Angelescu  and  Cristodulo,  1941-2). 
Gms.  per  100  gms.  solution  at  20° 


Water 

Propionic  Acid 

m-Toluidine 

98.80 

- 

1.20 

91.02 

4.78 

4.20 

80.16 

12.73 

7.11 

67.21 

20.15 

12.64 

56.48 

24.69 

18.83 

43.21 

28.02 

28.77 

34.04 

31.36 

34.6o 

26.63 

32.23 

41.14 

19.36 

30.42 

50.22 

11.89 

22.87 

65.24 

7.69 

15.63 

76.68 

3-85 

5.02 

91.13 

2.77 

97.23 

C3H6°2"C3H6°3 
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PROPIONIC  ACID 


Proplftnlc  Acid 


Water  m- Tolui d ine 


Distribution  at  20°.  Gms. 


propionic  acid 
layers 

in  100  gms. 

Aqueous 

m-Toluidine 

0.82 

1 .11 

2.69 

4.94 

4.98 

10.91 

7.23 

18. 15 

9.58 

24*49 

13.59 

30.97 

PROPIONIC  ACID  -  CgHj  Q ,  Xylene  (II  191). 


Propionic  Acid 


Leikola's  data  (1940)  at  20-21 0  re¬ 
calculated  to  gms.  per  100  gms.  solution 


Water 

Propionic  Acid 

Xylene 

33.0 

60.9 

6.1 

18.2 

62.9 

18.9 

7.i 

54.7 

38.2 

1.0 

33*0 

66.0 

PROPIONIC  ACID  -  Decalin 

Propionic  Acid 


(De cahyd r onapht ha lene ) .  (II  191). 

Although  only  distribution  is  given, 
the  final  slight  drop  in  concentra¬ 
tion  in  the  aqueous  layer  indicates 
passing  of  the  peak  of  the  curve,  so 
that  a  complete  ternary  diagram  can 
be  drawn  approximately. 


C3H6°3 


-  Lactic  Acid,  Hyd roxypropion ic  Acid,  CHgCHOHCOOH. 


Distribution  constants  with  51  substances.  See  Acetic  Acid  p.  900 
Other  distributions  are  with  chloroform  (II  i94>,  ether  HI  194  j 
alcohol  (II  195)  isooropyl  ether  (II  112,  ref.)  o-toluidine  (II  195); 

and  n-amyl  alcohol  (II  195)- 


LACTIC  ACID  -  Aniline  (II  414). 


Data  for  the  curve  are  given  for 
o°  also. 


Wa  te  r 


Anil ine 
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C3H60?N2 ,  Dinit roglycerol ,  ( CH2 ONOj ) 2  CHOH .  (  D.N.G.  ). 

Solubility  in  aqueous  solutions  of  nitric  acid  and  sodium  carbonate 
(II  173).  Temperature  not  stated. 

C^HyN,  Allyl  Amine,  CHj: CHCHjNHj . 

ALLYL  AMINE  -  CgHj 0  Xylene  (II  198). 

Distribution. 


CHON,  Alanine  or  a  Amino-propionic 
acid?  Distribution  between  water 
and  butanol  (II  200). 


C3H702N,  Urethane,  Ethyl  carbamate,  NHjCOOCjHg. 

Distribution  between  water  and  olive  oil  (II  203). 


H-O,  n-Propano l .  See  CC1„,  CS2,  CflCl3,  CHjI ,  CH3NO  C2H5Br, 
3(lthyl  acetate),  C„Hlo0,  ?n-Butanol) , JCSR10,  C6H12(Cyclohexane ) . 


C„H802 


410 


n- Propanol  -  AgNOj ,  BaCi2>  CaCi«,  Kci,  kno3  ,  Na2so4-  Fragmentary  data 
are  given  by  Timmermans  (1907)* 


fl-FROPANOL  -  KjCOg,  Potassium  carbonate  (I  738). 
n-PROPANOL  -  KF,  Potassium  Fluoride  (I  806). 


n-Propanol 


n-PROPANOL  -  MgS04  (1994);  NH4N03 
ences  only). 

n-  PROPANOL  -  MnS04,  Na2S04 


n-Propano  1 


1113):  (NH4)2HP04  (I  1119)  (refer 


(I 

(Linebarger,  Am.  Chem.  J.  3^ ,  380  (1892). 


n-PROPANOL  -  (NH4)2S04  (I  H31). 
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CjHgO 


n- PROPANOL 

n-PROPANOL  -  NajCO^.  Sodium  Carbonate  (I  1212). 


n-PROPANOL  -  NaC 1 ,  Sodium  Chloride  (I  1242). 


n-PROPANOL  -  CjHjqOj,  n-Propyl  Ace 

Ind.  Eng.  Chem. ,  ^2,  896  1950). 
Compositions  in  gms.  per  100  gms 
Lower  Layer 


Water 

Propanol 

Acetate 

97.8 

0.0 

2.2 

92.1 

5-5 

2.4 

88.4 

9.3 

2.3 

85.4 

12.1 

2.5 

77.7 

18.5 

3-8 

98.2 

0 .0 

1.8 

94.3 

3.7 

2.0 

91*9 

6.1 

2.0 

89.5 

8.3 

2.2 

87.1 

10.7 

2.2 

84-2 

13*2 

2.6 

79.6 

16.9 

3»  5 

n-Propanol 


ate.  (T.  E.  Smith  and  R.  F.  Bonner, 


solution. 


Upper  Layer 

t° 

Water 

Propanol 

Acetate 

20 

1.7 

0.0 

98.3 

3*8 

9.1 

87.1 

8.9 

23.4 

67.7 

15.4 

33-5 

51.1 

33*0 

41-4 

25.6 

35 

2.2 

0.0 

97.8 

3-7 

7-9 

88.4 

6.8 

16.7 

76.5 

10.7 

26.3 

63-0 

16.2 

34.3 

49.5 

23.1 

39.9 

37-0 

32.6 

42. 1 

25-3 
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n -  PROPANOL 


c3h8o 


n-PROPANOL  -  CjHjjO, 


n-Amyl  Alcohol 


One  point  on  the  binodal  curve,  26.1%  water,  30%  n  propanol,  43^9% 
n-amvl  alcohol  is  calculated  from  the  data  of  Holmes  (1918)  at  15  •  The 
extremities  of  the  curve,  2.5%  and  92.5%  n-amyl  alcohol,  are  extrapola  e 
from  the  data  on  p.  II  316. 


n-PROPANOL  -  CgHjjO,  Isoamyl  Alcohol,  (CH3 )2CHCH2CH2OH.  (II  207). 

The  tie  lines  of  Coull  and  Hope  are  recalculated  to  gms.  per  100  gms. 
of  the  layers: 

Aqueous  Layer  Isoamyl  Alcohol  Layer 


Water 

Propanol  C 

5B12° 

Water 

Propanol 

C5Hl2° 

94-7 

3.2 

2.1 

11*5 

8.45 

80.05 

93-6 

4.1 

2-3 

12.9 

14.7 

72.4 

91.3 

6.4 

2-3 

14*4 

21 .4 

64*2 

89.3 

8.2 

2.5 

16.7 

27.0 

56.3 

87.7 

10.2 

2.1 

18.0 

31.6 

50.4 

85.6 

12.1 

2.3 

27-0 

37*7 

40.3 

79*9 

17.5 

2.6 

27.8 

42.4 

29.8 

78.6 

18.8 

2.6 

32.6 

43*7 

23.7 

p-Propanol 

n- Prop 

a  no  1 

n-PROPANOL  -  CgHgBr ,  Bromobenzene  ( 

Bonner's  data  at  o°  recalculated 


Water 

n-Propanol 

C6H5Br 

67.2 

31*4 

1.4 

52.6 

41.5 

5-9 

50.0 

42.5 

7.5  P.P. 

41.5 

48.1 

10.4 

33.5 

52.1 

14.4 

22.8 

54.4 

22.8 

14.6 

52.2 

34.2 

10,7 

46.5 

42.8 

6*3 

36.7 

57.0 

1.4 

15.7 

82.9 

II  206). 

to  gms.  per  100  gms.  solution. 

The  tie  lines  reported  by  Bonner 
for  this  system  would  cross.  This 
is  impossible  and  is  probably  due  to 
typographical  errors  (in  the  orig¬ 
inal).  The  system  is  solutropic, 
with  a  horizontal  tie  line  at  about 
5%  propanol.  It  also  has  an  isopyc- 
nic,  dashed  line,  connecting  compo¬ 
sitions  of  liquid  layers  of  equal 
density. 
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CgHgO 


n- PROPANOL 


n -PROPANOL  -  CgHg,  Benzene. 


solution. 


a ted  to 

gms.  per 

100  gms. 

Water 

Propanol 

Benzene 

57.1 

39-0 

3*9 

35.2 

54.0 

10.8 

24.8 

57.9 

17.3 

16.7 

55.5 

27.8 

12.4 

51-5 

36.1 

8.7 

45*6 

45.7 

5.7 

38.7 

56.6 

4.2 

31.9 

63.9 

Denzler,  J.  Phys 

.  Chem. , 

ah  358  (1945)  in  the  same  units: 
Lower  Layer 


Upper  Layer 


Water 

Propanol 

Benzene 

83*3 

16.3 

0.4 

82.1 

17.2 

0.7 

81.1 

18.1 

0.8 

79.8 

19.2 

1.0 

73«0 

25*3 

1.7 

56.0 

39*8 

4.2 

Water 

Propanol 

Benzene 

5-4 

39.8 

54-8 

6.5 

46.3 

47.2 

9.1 

50.1 

40. 8 

14.8 

57.3 

27.9 

23*6 

57.8 

Plait  Point 

18.6 

One  point  on  tbe  cnrve,  12.8J  water,  ,2.8%  .-propanol,  «•»*  **"?'“ 
is  calculated  from  the  data  of  Holmes  (1918)  at  15  .  It  is  moons 

and  n- heptane  are  presented  under  the  hydrocarbons. 


n- PROPANOL  -  CgHjN,  Aniline.  CgHgNHj 


n- Props  no  1 


One  point  on  the  binodal  curve, 
31.3%  water,  27.0%  n -propanol,  41  •7'* 
aniline  is  calculated  from  the  data 
of  Holmes  (1918)  at  15°-  The  e* 
tremities  of  the  curve,  3-6*  ana 
95.3%  aniline  result  from  the  data 

on  p.  II  406-7- 
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n- PROPANOL 


c3h8° 


n-PROPANOL  -  Cgrfjj,  Cyclohexane 

Washburn,  Brockway,  Graham,  and 


per  100  gms. 

at  250. 

Lower  Layer 

Water 

Propanol 

C6H12 

94.1 

5-8 

0.1 

91.1 

8.6 

0.3 

85.6 

13*9 

0.5 

81 .9 

17.5 

0.6 

79.9 

19.3 

0.8 

78.5 

20.8 

0.7 

77.3 

21.9 

0.8 

75.9 

23.O 

1.1 

57.2 

39.6 

3.2 

This  system 

is  extremely  solu- 

tropic  in  the 

sense  that 

the 

n-propanol  concentration  in  the 

upper  layer  increases  thirteen 

times  as  fast 

as  in  the 

lower 

layer  over  a 

considerable  range. 

The  horizontal  tie  line 

is  at 

18.8%  n-propanol.  Similar  data 
are  presented  at  35°. 


Deming  (1942).  Compositions  in  gms. 


Water 

Upper  Layer 

Propanol 

C6fl12 

0.0 

0.9 

99.1 

0.0 

1.4 

98.6 

0.0 

4.4 

95-6 

0.7 

12.1 

87.2 

1.7 

21.3 

77.0 

6.7 

41.6 

51.7 

12.4 

52.6 

35.0 

18.5 

57.8 

23.7 

49.2 

45*7 

5.1 

52.7 

43.01 

4.29 

n*Propa no  1 

n-PROPANOL  -  C^H^Br ,  Bromotoluene  (II  206). 

The  isomer,  not  identified,  is  probably  largely  ortho  because  the 
para  isomer  freezes  at  28.5°.  The  data  of  Bonner  at  o°  are  recalcu¬ 
lated  to  gms.  per  100  gms.  solution. 


Water 

Propanol 

C„H„Br 

7  7 

69.3 

29.8 

0.9 

52.3 

41  *9 

5.8 

42.1 

47.4 

10.5 

38.1 

49.3 

12.7  P.P 

28.2 

53-0 

18.8 

19.3 

51.7 

29.0 

11.2 

43-8 

45*0 

6.6 

34.2 

59.2 

2.6 

20.1 

77.3 

n-Pr opa  no  1 


Tie  lines.  Wt.  % 
n-Propanol  in  layers 

Aqueous  C7H7Br 

29  52 

38  53 


CjHgO 
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n-PROPANOL  -  C?H8,  Toluene. 

The  data  of  Leikola  (1940)  at  20-21°  are  recalculated  to  gins,  per  100 
gms.  solution. 


n -Propano 1 


Water 

n-Propanol 

Toluene 

55-8 

40.2 

4.0 

24*6 

58.2 

17.2 

12.6 

51-4 

36.0 

4.2 

31*9 

63-9 

Additional  data  are  reported  by  Ormandy,  Pond,  and  Davies (1934) . 


n-PROPANOL  -  n -Heptane  and  Gasoline. 

Data  for  these  systems  are  reported  under  the  hydrocarbons. 


n-PROPANOL  -  CgH10,  Xylene. 

Leikola's  data  (1940)  at  20-21° 
solution. 


n-Propano 1 


n-PROPANOL  -  Cj $  H52  Paraffin 

n-PROPANOL  -  CS7H104O6.  Olive  Oil 
Distribution  only. 


are  recalculated  to  gms.  per  100  gms. 


Water 

n-Propano 1 

Xylene 

54*3 

41-5 

4.2 

24-8 

57.9 

17-3 

11.0 

52.3 

36.  7 

4-3 

31*9 

63. 8 

Wax.  (Int.  Critical  Tables  IH  401), 
flnt.  Critical  Tables  IH  425). 


n-PROPANOL  -  Cottonse 

Distribution  only. 


ed  Oil  CH  206). 
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C3H8° 


ISOPROPANOL 


ISOPROPANOL  -  (CH3)  CHOFL  See  cCi4  ,CS  ,  CHCJ-s ,  ® ’ 
(ethyl  acetate),  C4H100  (n-butanol),  L6H12  icyclohexane 


c,cia,  c3h6,  c4h8o2 


ISOPROPANOL  -  Salts. 

(I  994) ,  (NH  )2HP04 
Na2C0  (I  1212),  NaCI 
A. 2R.  Thompson  and  M. 


K  00,  ! I 
(f  1119) 


(I 

C. 


1244) 
Moisted , 


739),  KC1  (I  778),  KF  (I  807)*  MgS04 
(NHu)2S0  (I  1131).  NaBr  ^  1163). 
NaN$,  h  1282),  KNO^  and  NH  N03 

(1945>* 


IniL  Eng.  Chem.  zl>  1244 


I sopropsno 1 


Isoptops no  1 


Isopropanol 


Isopropanol  Isoprooanol  Isopropanol 
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c3h8o 


ISOPROPANOL 

isopropanol  -  CjHjq.  See  Trimethylethylene. 


ISOPROPANOL  -  CgHg,  Benzene. 


(II  206-7). 


I sooropa  no  1 


Leikola's  data  (1940)  at  20-21 0 
recalculated  to  gins,  per  100  gms. 
solution. 


Water 

Isopropanol 

Benzene 

62.1 

34*5 

3.4 

33*7 

51.0 

15.3 

17.5 

48.5 

34.0 

5-0 

31-6 

63.4 

Olsen  and  Washburn  (1935)  gave  the  following  data  for  tie  lines,  in 
weight  percentage  of  isopropanol  in  the  layers. 


Aqueous  Benzene 


Aqueous  Benzene 


Aqueous  Benzene 


2.9 

5-8 

8.8 

11.3 

14.1 


0.8 

1.5 

2.3 

3-3 

4.9 


17.9 

20.9 
22.8 
24. 8 
25*6 


8.9 

15.0 

19.8 

26.1 

30.1 


26.7 
27.9 
28.  5 

29.7 
30.2 


34*  8 
38.6 
41*9 
44.3 
45*9 


This  system  is  one  of  the  most  pronounced  solutropes  known,  with  a 
horizontal  tie  line  at  isopropanol.  Additional  data  on  .hit i  sys¬ 
tem  are  given  by  Perrakis  ICotnpt.  rend.  122.  880  <1933>.  6>  0r*  y’ 

Pond,  and  Davies (l 934 >  <see  under  benzene). 


ISOPROPANOL  -  C6H?N,  Aniline,  C6HsNH2* 

sity)  ,  but  no  numerical  data  or  curve  g 


ISOPROPANOL  -  C6H10.  Cyclohexene. 

(Washburn,  Graham,  Arnold,  and  Transue  1940I 


Isopropanol 


Data  are  given  for  15  *  25  > 
and  350  which  indicate  solu¬ 
tropes  at  each  temperature. 
The  horizontal  tie  lines  are 
at  47.3%  isopropanol  at  15  . 
39.8%  at  25°.  and  33*4%  at  35 
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C3H8° 


Compositions  in  gms.  per 


Lower  Layer 

Water 

Isopropanol 

91.1 

8.8 

79.9 

19.8 

69.7 

29.6 

63.6 

34  •  9 

60.2 

37.5 

55-5 

40.4 

47.1 

46.0 

41.5 

48.3 

ISOPROPANOL 

100  gms.  solution  at 


^6^10 

Water 

0.1 

0.1 

0.3 

0.5 

0.7 

i.5 

1.5 

3-2 

2.3 

5.2 

4.1 

8.7 

6.9 

18.4 

10.2 

27.1 

25°- 


Upper  Layer 

Isopropanol 

^6^10 

0i6 

99.3 

5-7 

93*8 

17-6 

80.9 

28. 8 

68.0 

34.2 

60.6 

41.3 

50.0 

50.2 

31-4 

51-6 

21.3 

ISOPROPANOL  -  C6Hi2*  Cyclohexane. 

Deming,  1942). 

Compositions  in  gms.  per  100  gms. 


Water 

Lower  Layer 

Isopropanol 

C6H12 

95*4 

4.4 

0.2 

92.8 

7.1 

0.1 

84.1 

15.4 

0.5 

73*9 

25.9 

0.2 

66.5 

32.6 

0.9 

55.7 

41 .6 

2.7 

39.9 

52.1 

8.0 

26.7 

55.5 

17.8 

- 

- 

- 

19.62 

53*53 

26.85 

- 

- 

1*4  •  74 

49.29 

35*97 

I sooropanol 


(Washburn,  Brockway,  Graham,  and 
at  250. 


Water 

Upper  Layer 

Isopropanol 

C6R12 

0.0 

0 .0 

100.0 

0.0 

0.2 

99.8 

0.1 

1.3 

98.6 

0.2 

5.9 

93.9 

0.3 

11.2 

88.5 

1.0 

17.2 

81.8 

2.8 

25.8 

71.4 

5-4 

33.5 

61.1 

7.12 

37.86 

55*02 

- 

- 

- 

11.36 

45-o8 

43.56 

Isopropanol 
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ISOPROPANOL 


ISOPROPANOL  -  C6Hj4,  n-Hexane  (Francis,  1950). 
Compositions  in  gms.  per  100  gms.  solution. 


Lower  Layer 

Water 

Isopropanol 

Hexane 

76 

24 

0 

59 

40 

1 

43 

52 

5 

29 

58 

13 

20 

59 

21 

13 

53 

34 

Upper  Layer 

Water 

Isopropanol 

Hexane 

0 

6 

94 

0.5 

13-5 

86 

1 

20 

79 

3 

32 

65 

7 

43 

50 

Plait  Point 


isopropanol  -  CgHj.o,  Isopropyl  Ether.  (I.  L.  Krupatkin  and  M.  A.  Bodin, 
J.  Gen.  Chem. ,  (0.S.S.R1  12,  1993»  1947>- 


Compositions  in  gms.  per  100  gms. 


Temperature  20° 


Water 

Isopropanol 

C6Hi4° 

93*4 

5-5 

1.1 

74-0 

24-6 

1.4 

65.8 

30.0 

4. 2 

41.9 

41.4 

16.7 

24.2 

43-1 

32.7 

14.2 

35*  8 

50.0 

8.0 

23.8 

65. 4a 

(a)  Add  to  only  97.2% 

Tie  lines;  Wt.  %  of  isopro¬ 
panol  in  layers  at  20  . 

Aqueous  Ether 


I  sop r  ooano 1 


solution. 


Temperature  6o° 


Water 

Isopropanol 

C6H14° 

93*9 

5*7 

0.4 

74*4 

23.1 

2.5 

55.6 

36.3 

9.2 

34.2 

44.4 

21.4 

20.8 

41.8 

37.4 

14*6 

32.7 

52.7 

10.0 

19.3 

70.7 

I  sop ropano 1 
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ISOPROPANOL 


C3H8° 


ISOPROPANOL  -  Isopropyl  Ether  (cont.). 


F.  J.  Fr^re,  Ind.  Eng.  Chem.  41, 
Gms.  per  100  gms.  at  25° 

Lower  Layer 


Water 

Isopropanol 

C6Hi4' 

92.1 

6.9 

1.0 

86.9 

11.9 

1.2 

82.4 

16.3 

1.3 

77.8 

20.5 

1.7 

71.2 

25.9 

2.9 

64.6 

30.7 

4*7 

53.3 

36.9 

9.8 

2365  (1949). 


Upper  Layer 

Water 

Isopropanol 

C6H14< 

0.8 

2.8 

96.4 

1.5 

8.4 

90.1 

4.0 

19.7 

76.3 

10.2 

35.6 

54*2 

18.7 

44.4 

36.9 

29.0 

45.7 

Plait  Point 

25.3 

Two  graphs  are  shown  because  this  system  is  one  of  the  few  in  which 
there  is  a  serious  discrepancy  in  data  on  tie  lines.  These  are 

shown  sloping  in  opposite  directions.  Some  observations  by  the  compiler 
are  in  substantial  agreement  with  those  of  Fr^re,  which  indicate  a  solu- 
trope  with  a  horizontal  tie  line  at  about  14%  isopropanol. 


ISOPROPANOL  -  C7Hgt  Toluene. 

Leikola's  data  (1940)  at  20-21° 
recalculated  to  gms.  per  100  gms. 
solution. 


Water 

Isopropanol 

Toluene 

55.7 

40.3 

4.0 

46.3 

44*7 

9.0 

33*5 

51.1 

15*4 

25.9 

49.4 

24.7 

18.5 

47.9 

33.6 

7.4 

37.0 

55.6 

4. 8 

31.7 

63*5 

(E.  R. 

Washburn  and 

A.  E.  Beguin 

Same  units. 


I aopropano  1 


Am.  Chem.  Soc.  ,  62,  579,  1940). 


Lower  Layer 

Water  Isopropanol  Toluene 


93*12 

79*95 

69.98 

59.64 

32.32 

44.00 


6. 87 
19.77 
29.00 
37.40 
42.10 
46.50 


0.01 

0.28 

1.02 

2.96 

5.58 

9.50 


Water 

0 

0,71 
3.20 
1 1 .42 
17.45 
25.24 


Upper  Layer 
Isopropanol  Toluene 
0.89 


7.45 

24.90 

44.23 

49.95 

51.20 


99. 11 
91.84 
71 .90 
44.35 
32.60 
23.56 


ills  is<:ir,alr,ii'  u"e  “ 

<1934!  are  given  under  toluene.  r0m  rmandy’  Pond>  and  Davies 
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ISOPROPANOL  -  C7H()N,  o-Toluidine,  CH3C6H4NH2. 

Mondain-Monval  and  Quiquarez  (1940)  listed  this  system  as  one  con¬ 
taining  an  isooycnic  (tie  line  connecting  compositions  having  equal 
densities),  but  gave  no  graph  nor  numerical  data. 

ISOPROPANOL  -  C7Hj6,  n-Heptane.  See  C7Hlfi. 


ISOPROPANOL  -  Gasoline  (I  588). 

Water  tolerance  of  isopropanol  gasoline  mixtures.  Cf.  also  Ormandy, 
Pond,  and  Davies  (1934). 


ISOPROPANOL  -  C8H10,  Xylene. 
Isopropanol 


ISOPROPANOL  -  But y 1 to luene . 


Leikola's  data  (1940)  at  20-21 0  recal 
culated  to  gms.  per  100  gms.  solution. 


Water 

Isopropanol 

Xylene 

52.2 

43*5 

4.3 

30.5 

53.5 

16.0 

18.3 

48. 1 

33.6 

5.4 

31.6 

63.0 

C^H^CgH^CHj . 


This  system  was  listed  by  Mondain-Monval  and  Quiquarez  (i940>  «  one 
This  system  wa  connecting  compositions  having 

containing  an  isopycmc  or  tie  line  connecting  resented, 
equal  densities.  No  graph  or  numerical  data  were  presen  e 


ISOPROPANOL  -  C57H104O6,  Olive  Oil. 

(Int.  Critical  Tables,  III  «P5>.  Distribution. 

ISOPROPANOL  -  Cottonseed  Oil. 

(Harris,  Bishop,  Lyman,  and  Helpert,  J.  Am.  Oil  Chemists  Soc.,  24, 

370  (i947>* 

Compositions  in  gms.  per  ,00  gms.  solution  at  30”,  taken  from  a  graph 


liopropa no 1 


Water 

Isopropanol 

Oil 

12.5 

85*0 

2.5* 

9 

86 

5 

5 

83 

12 

2.5 

72.5 

25 

2 

48.5 

49  •  5 

0.5 

12.5 

87a 

(a)  Compositions  in  equilibrium. 
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C,HaO, ,  Glycerol,  CHjOHCHOHCHjOH. 

3  o  «3 

J  C.  Elgin  (U.  S.  Patent  2,479.041  (i949>  studied  several  J=lyce™'|: 
systems  The  one  with  acetone  is  illustrated  and  discussed  above  un 
acetone.  The  others  are  shown  below.  No  numerical  data  were  presented. 


Glycerol 


Methyl  Ethyl  Ketone 


T.A.  !-  tert-Amyl  Alcohol,  C2H5C0H(CH3)2. 

These  three  graphs  are  given  also  in  D.  S.  Patent  2,436,209  (1948). 


For  aniline  Cf.  also  II  415. 
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Four  of  these  glycerol  systems  have  isopycnics  (dashed  tie  lines)  con¬ 
necting  compositions  having  equal  densities  (positions  estimated  by  com¬ 
piler).  Some  of  the  graphs  contain  unexpectedly  wavy  or  concave  curves. 
These  may  result  from  uncertainties  due  to  extremely  slow  settling, 
since  the  mixtures  are  very  viscous. 

Three  of  the  graphs,  those  of  n-butanol,  cyclohexanol,  and  the  one  of 
tert-amyl  alcohol  at  7.6°,  have  tie  lines  so  steep  that  when  extended 
they  would  intersect  the  base  line.  One  of  these  has  been  confirmed 
experimentally  by  the  compiler.  They  are  of  interest  because  they  in¬ 
volve  negative  selectivity.  That  is,  although  glycerol  is  miscible  with 
tert-amyl  alcohol  and  water  is  not,  yet  under  some  conditions  the  raffin¬ 
ate  contains  a  higher  ratio  of  glycerol  to  water  than  does  the  extract. 

No  other  such  systems  seem  to  be  published.  Systems  with  tie  lines 
pointing  exactly  toward  a  corner  (isologous  lines')  have  been  called 
"azeotropic",  because  under  those  conditions  there  is  zero  selectivity. 
This  is  in  contrast  with  "solutropic"  with  a  horizontal  tie  line. 


GLYCEROL  -  CgH^O,  Phenol  (II  380,  Dolique,  Comp.  rend.  |_94,  289  (1  932). 


Corrections:  On  p.  II  209  the  title  of  the  next  to  the  last  table 
should  read  "Reciprocal  Solubility  of  Glycerol  and  Pyrocatechol  Mono¬ 
ethyl  Ether"  (same  change  in  table).  In  the  bottom  table  the  words  "No 
separation  between"  apply  only  to  350  and  8o°  in  the  first  column  and 
35,0  and  90.0  in  the  second  column;  and  the  symbols  <  and  >  should 
precede  28.57  and  77.40  respectively. 

C3H9N ,  Trimethyl  Amine  (CH3)3N  (II  211-2). 

Distributions  between  water  and  chloroform,  ether,  benzene,  toluene, 
xylene,  or  ethylbenzene. 


C3H9N,  -  n-Propyl  Amine  C3H7NH2  (II  197,  213). 

Distributions  between  water  and  toluene  or  xylene. 


C4HN'3 


.  Cyanoform  CH(CN)3.  C^^,  Ether, 


iSSSl5S^ire 


C4H204Na2  -  Sodium  Maleate 

Salting  out 

C.H.N_ ,  Succ inon i t r i le  or 
Succinonitri le  -  c 


,  COONaCH:  CHCOONa  -  C^O.  Ether  (II  276). 

a  /c h  cni  .  See  C_H^U,  Ethanol- 

Ethylene  Cyanide,  (CH2CN)2i.  oee  26'  0  909 

hloroform  (  CHjCN  )  2  -  CHC 1 3  (II  214). 


Distribution. 
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TERNARY  AQUEOUS  SYSTEMS 

SUCC INONXTRILE 


c4h4 


SUCCINONITRILE  -  C^j  qO,  Ether,  fll  214). 

F.  A.  H.  Schreineinakers,  Z.  Physik  Chem. ,  as,  543  (1898). 

This  system  gives  three  liquid 
layers  of  compositions  i,  j ,  and 
k,  and  is  cited  in  most  physical 
chemistry  text  books. 

Schreinemakers1  data  were  in 
mole  per  cent  and  his  graph  was 
schematic  and  distorted.  Some 
of  the  text  books  have  further 
distorted  the  graph  almost  beyond 
recognition.  The  compiler  has 
observed  the  system  experiment¬ 
ally  with  substantial  agreement 
with  Schreinemakers  except  that 
all  of  the  binodal  curves  ai,  hi, 
bj ,  ej,  fk,  and  gk  seem  to  be 
substantially  straight  as  well  as 
the  curve  cd  in  equilibrium  with 
solid  nitrile. 

In  the  following  table  Schreinemakers'  data  are  recalculated  to  gms. 
per  100  gms.  mixture  at  250.  Francis'  data  are  in  parentheses. 


Point 

Water 

Nitrile 

Ether 

Point 

Water 

Nitrile 

Ether 

a 

86 

14 

0 

h 

94 

0 

6 

b 

11 

89 

0 

i 

80 

14 

6 

c 

9 

91 

0 

(83) 

(10 ) 

(7) 

d 

0 

88 

12 

j 

15 

63 

22 

e 

0 

85 

15 

(13I 

(58) 

(29 ) 

f 

0 

6 

94 

k 

3 

7 

90 

g 

1.4 

0 

98.6 

(5) 

(9) 

(86 ) 

SUCCINONITRILE  -  Salts.  Int .  Critical  Tables  III.  AgNO^  P-  414*  NaCl, 
NaN03  p.  419. 

SUCCINONITRILE  -  Bemoic  Acid  (II  509  ref.). 


Succinonitri le 


Water  Ether 


SUCCINONITRILE  -  Naphthalene,  Benzil,  Mannitol,  Cane  Sugar,  Camphor, 
Azobenzene  (Timmermans  1907).  Fragmentary  data. 


C.H.O  .  Furane,  CHCH-.n  -  Lactic  Acid.  Listed  with  Acetic  Acid. 

4  4  CHCH'’0 

C^H^O^  -  Maleic  and  Fumaric  Acids,  COOH ' CH : CH ‘ COOH .  C^H^qO,  Ether 
(II  216). 

Distribution.  Maleic  acid  goes  mostly  to  the  aqueous  layer,  but  the 
fumaric  acid  system  is  solutropic,  with  a  horizontal  tie  line  at  about 
0.5%  acid  in  each  layer. 


C(|H^-C^Hg 
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C4H4°4Br2  *  Dibromosuccinic  Acid,  (CHBrCOOH)2  -  C^HjqO,  Ether  (II  219 
ref.). 

C4H4°4Na2  *  Sodium  Succinate,  (CHjCOONa )2 ,  Ether  (II  275), Isoamyl  Alcohol 
(II  315),  Phenol  (Schryver  1910). 

C4H405Na2  -  Sodium  Malate,  NaOOCCHOHCHjCOONa . 

Distribution  between  water  and  phenol.  (Schryver  1910). 


C4H4OeNa2,  Sodium  Tartrate  -  (CHOHCOONa )2 . 

See  C  H  O,  ten  Butanol,  C  Hld0  Ether  (II  275)  5  ^12°’  Isoamyl  Alco¬ 
hol  (II43i5);  CgHgO  Phenol  (Schryver  1910). 


C .H .0,Na  K  -  Rochelle  Salt.  NaOOCCHOHCHOHCOOK .  See  C  H1()0  tert-Butanol. 

4  4o 


C,H_0C1,  -  Trichlorobutyra ldehyde , 

4  5  J 


CH3CHC1CC12CH0 


•Oil*  (II  219). 


c4h5o2ci3 


a  a  (3.  -  Trichlorobutyric  Acid,  CHjCHClCC l2COOH. 


Benzene  (II  220).  Pentene  and  Benzene.  (W.  Nernst  and  C-  "otaan.  Z. 

nhv<;i k  Them  .  ll,  352  (1893)  »•  Gms-  Per  100  gmS>  f  ,  7 

Uwo  separate  systems,  water-pentene  and  water  benzene). 


Water 

Pentene 

Benzene 

.1.8 

0.6 

1.1 

2.4 

1 . 1 

2.1 

4.5 

2.6 

11 

5*05 

3*2 

17*2 

The  water-benzene  system  is  solutropic, 
about  3%  acid. 


with  a  horizontal  tie  line  at 


C4H502C13  -  Ethyl  Tr ich lor oace t a te  , 

Data  listed  under  Ethanol. 


CC IjCOOCjHj  Ethanol  (II  238). 


C4H504Br  -  Bromosuccinic  Acid.  HOOCCHjCHBrCOOH  (II  219) 

Distribution  between  water  and  ether  or  xylene. 

Correction:  The  other  table  shonld  be  Acetone  and  Glycerol 
Water  and  Glycerol. 


instead  of 
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c4h6 


C^Hg  -  1,  3-Butadiene,  CHj : CHCH: CHj . 

A.  S.  Smith  and  Braun  (1945)  indicated  selectivities  of  dilute  methan¬ 
ol  for  Butadiene  with  respect  to  2-butene  and  isobutene.  Holloway  and 
Thurber  (1944) gave  some  data  on  vapor  pressures  of  aqueous  solutions  of 
butadiene.  McBain  and  O'Connor  (1941)  showed  enhancement  in  solubility 
of  butadiene  and  isobutane  in  water  by  1%  potassium  oleate. 


C  w  O-  -  a  -  Crotonic  4c  id  -  CH-CH : CHCOOH . 

4  o  2  ° 

Distribution  between  water  and  chloroform,  ether,  benzene,  toluene,  or 
xylene  (II  221-2).  The  systems  with  benzene  and  toluene  at  least  are 
solutropic  with  horizontal  tie  lines. 


C^HgOj  -  Vinyl  Acetate,  CH^COOCH : CHj , 
Acetic  Acid,  C^H^O,  Acetone. 


See  C2H40,  Acetaldehyde,  C2H402, 


C^HgOjClj  -  Ethyl  Dich  loroace  t  a  te  -  C2HgO,  Ethanol  (II  238).  See  C^H^O. 

C4H6°3  ‘  Acetic  Anhydride.  (CHjCO^O.  See  CS2 . 

Acetic  Anhydride  -  "Benzine"  or  Gasoline.  (R.  V.  Mertslin,  Bull. 

Acad.  Sci.  (U.S.S.R.)  1937.  1407;  Chem.  Abstr.  32,  5689-  Gms.  per  100 
gms.  mixture  at  25°. 


Lower  La ye 

r 

Upper  La  ye 

r 

Water 

Ac20 

Gasoline 

Water 

Ac20 

Gasoline 

0 

88.7 

11.3 

14,2 

70.8 

15.0 

5.2 

78.3 

16.5 

12.1 

59.9 

28.0 

6.9 

66.7 

24.4 

7.0 

38.0 

55*0 

7.5 

56.5 

36.0 

3.0 

17.0 

80  .0 

5.6 

37. 7a 

56.7 

2.4 

15.1 

82.5 

4*0 

0 

24.O 

10.7 

72.0 

89.3 

1.5 

14.0 

84.5 

(a)  The  original  gives  62,3,  a  typographical  error. 


(b)  Add  to  only  98%. 


Similar  data  are  given  at  150,  2o°,  30 
As  in  the  carbon  disulfide-acetic  anhydr 
system  (q.v.)  the  graph  shows  only  a  qua 
equilibrium,  which  varies  with  the  time 
allowed  for  observation.  With  no  hydra¬ 
tion  of  the  acetic  anhydride  three  layer 
result.  With  complete  hydration  there 
are  two  separate  binodal  curves  (really 
two  distinct  systems)  since  acetic  acid 
is  miscible  with  gasoline.  The  isolo¬ 
gous  line  (dashed  line)  from  the  gaso¬ 
line  corner  to  the  composition  of 
acetic  acid  (85%  acetic  anhydride) 
divides  the  triangle  into  two  simple 
ternary  diagrams. 
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C^HgO^  -  Succinic  Acid,  (CHjCOOH^. 

Distribution  between  water  and  chloroform  (II  229),  ether  (II  229,  276), 
isoamyl  alcohol  til  230!,  phenol  (II. 230,  389) ,  amyl  ether. (II  229), 
n-amyl  alcohol  (G.  F.  Asselin  and  E.  W.  Comings,  Ind.  Eng.  Chem.  42,  1205 
(1950 ) )  • 

Corrections:  In  the  second  table  of  II  230  Gm.  Mols.  should  be  Gm. 
equivalents  (half  as  much).  The  item  1.208  should  be  1.268. 


C4H6°4S  ■  Thiodiacetic  Acid,  S(CH2COOH)2  -  2-Butanone  or  Methyl  Ethyl 
Ketone  (M.E.K.)  with  an  aqueous  salt  solution  containing  11.43%  NaCl 

and  14.84%  Ne2so4.-  (J.  W.  Clegg  and  E.  A.  Bearse,  Ind.  Eng.  Chem.  4 2, 
1224  »  1950). 


Compositions  of  points  in  gms.  per 
100  gms.  mixture  at  250:  a  17.87% 
acid;  b  2.10%  M.E.K.;  c  11%  acid  and 
2%  M.E.K.  (from  graph);  d  32%  acid 
and  47%  M.E.K.  (from  graph);  e  10.4% 
aqueous  solution;  f  13.2%  acid. 


C„H,0,  -  Malic  Acid,  HOOC' CHOHCI^COOH. 

4  O  5 

Distribution  between  water  and  ether  (II  232). 


C.H,0,  -  Tartaric  Acid,  (CHOHCOOH )2 • 
4  O  0 


Distribution  between  water  and 
ether  (II  235-6).  isoamyl  alcohol 
(II  235),  phenol  (II  379.  389  >• 
The  last  gives  fragmentary  data 
at  temperatures  30°to  97°  from 
which  the  binodal  curve  at  70  is 
plotted.  The  positions  of  the 
dotted  lines  are  conjectural. 


C4H?02Br  - 


a-  Bromobutyric  Acid.  CH 3CH 2 CHS r COOT. 


Distribution  between  water  and fC^e^f sjste^^rrsolutrojic  (with 

SLirU  K  ti«-  "*V  «  inadvertently  used  to 
head  the  column  for  each  nonaqueous  layer. 

C,H,02C1  .  Chlor  oac.t.  t« .  OyMCOOC,..,  (I.  »•>.  See  0*0. 
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C^Hy-CjjHg 


C4H702C13  -  But  yroch lora 1  Hydrate,  CH3CHC1CC1 2CH(OH )2 . 

Distribution  between  water  and  olive  oil  (II  218). 


C4H?02K  -  Potassium  Isobutyrate  (CH3  )2CHCOOK ,  See  isobutyric  aC  id,  P.'.  990 

C4H702Na  -  Sodium  Butyrate,  CHjCHjCHjCOONa ,  Salting  in  effect  on  ethyl 
acetate  (II  247),  isoamyl  alcohol  (II  315^  aniline  (II  410),  nitroben¬ 
zene  tint.  Critical  Tables  III  402  ref.). 

c4h8  -  1  -Bute ne  ,  CHj : chch2ch3 ,  See  NH3  -  C^C^,  furfural 

C4H8  ’  Isobutene-  (CH3)2c;ch2,  See  C^Hg,  butadiene. 

C4H8C12S  *  Dichl°roethy 1  Sulfide,  (C1CH2CH2)2S  (Mustard  gas)  (II  242). 
Solubility  in  absolute  and  92.5%  ethanol. 


C4H80’*  2-Butanone  or  Methyl  Ethyl  Ketone  (M.E.K.). 

See  CS2,  formic  acid,  acetic  acid,  ethanol,  glycerol,  thiodiacetic 
acid. 


Methyl  Ethyl  Ketone  -  C2HC13,  Trichloroethylene:  C^Clj  Tr  ich  loroe  t  ha  ne  j 
C6H5C1,  Chlorobenzene;  C,Hj  ^  ,  Butyl  Cellosolve,  CH  CH  CH  CH  OCH  CH-OH 
(B.C.).  (M.  Newman  and  C.  B.  Hayworth,  Ind.  Eng.  Chem.  41,  2039,  1949). 

Compositions  in  gms.  per  100  gms.  solution  at  25°. 


Aqueous  Layer 

Organic  Layer 

Water 

M.E.K.  C_HC1_ 

Water 

M.E.K.  C2HC13 

75-6 

83.68 

88.65 

92.87 

24.4 

16.10  0.22 

11.03  0.32 

6.75  0.38 

10.0 

3.04 

0.22 

0.18 

90. 0& 

71.65  25.31 

58.10  41.68 

22.10  77.72 

(a)  This  pair  of  conjugate  liquids 
In  that  for  chlorobenzene  (Table  VII, 
M.  E.  K.  should  be  90.0%. 

is  included  in  all  four  systems, 
top  of  p.  2043)  the  value  40.0* 

c4h8o 
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METHYL  ETHYL  KETONE 


Aqueous  Layer  Organic  Layer 


Water 

M.E.K. 

C2fl3Cl3 

Water 

M.E.K. 

C2fl3C13 

87.06 

12.78 

O.16 

2.73 

58.62 

38.65 

93.70 

6.00 

0.30 

1.00 

31  *20 

67.80 

98.57 

1.02 

0.41 

0 

5.58 

94-42 

C6H5C1 

C6H5C1 

86.82 

13.10 

0.08 

2.14 

58.58 

39.28 

92.19 

7.65 

0 . 16 

0.40 

29.65 

69.95 

96.08 

3.64 

0.28 

0.24 

8.58 

91.18 

Water 

B.C. 

M.E.K. 

Water 

B.C. 

M.E.K. 

72.4 

l  .9 

25.7 

18.8 

5-8 

74*  4a 

67.3 

4.0 

28.7 

29.7 

11.2 

59.1 

59.2 

7.1 

33*7 

38.1 

12.2 

49.7 

a.  Adds  to  only  99.0%. 


The  three  systems  with  chlorine  compounds 
lines)  or  tie  lines  connecting  compositions 
(positions  estimated  by  compiler). 


have  isopycnics  (dashed 
having  equal  densities* 


METHYL  ETHYL  KETONE  -  CjHgO 
n-Butyric  Acid  (IX  256). 


-  Propionic  Acid 

istributions. 


(II  189)  and  ^HgOj , 
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METHYL  ETHYL  KETONE 


c4h8o 


METHYL  ETHYL  KETONE  -  C6H14.  n-Hexane  and  C7H16,  "-Heptane. 

(R.  E.  Treybal  and  0.  J.  Vondrak,  Ind.  Eng.  Chem.  41,  1761  1949>- 


Compositions  in  gins,  per  100  gms. 
mixture  at  250. 


Lower  Layer 

Upper  La ye 

r 

(Hexane  Negligible) 

Water 

M.E.K. 

Water 

M.E.K. 

Hexane 

93.80 

6.20 

0.0 

11.0 

89.0 

87.27 

12.73 

0.4 

41-79 

57.8i 

83.02 

16.98 

2.0 

69.51 

28.49 

_ 

4.20 

89-45 

15-35 

_ 

- 

6.34 

86.36 

7.3 

75-60 

24-  40 

10.0 

90.0 

0.0 

(Heptane 

Negligible) 

Water 

M.E.K. 

Water 

M.E.K. 

Heptane 

92.19 

7.81 

0.0 

12.09 

87.91 

85.08 

14.92 

0.1 

40.73 

59.17 

80.63 

19.37 

1 .0 

74.81 

24.19 

- 

- 

3.68 

82.17 

14.15 

- 

- 

7.20 

86.55 

6.25 

75*6o 

24.4O 

10.00 

90.00 

0.0 

METHYL  ] 

ETHYL  KETONE  -  CgHj g  -  Isooctane  or  2.2 

(Moulton  and  Walkey,  i944>- 

Compositions  in 

gms .  per 

100  gms. 

layers  at  25°. 

Lower  Layer 

Upper  Layer 

( Isooctane 

Negligible) 

Water 

M.E.K. 

Water 

M.E.K. 

C8Hi8 

74*7 

25.3 

12.5 

87.5 

0 

81.4 

18.6 

3.4 

75-0 

21 .6 

83.5 

16.5 

1 .9 

60.6 

37.5 

84.8 

15-2 

1.0 

48.6 

50.4 

88.1 

11.9 

0.3 

26.4 

73.3 

92.3 

7.7 

0.1 

12.1 

87.8 

M .  E. K. 


n-Hepta  ne 


4  Trimethyl  Pentane. 


M.  K. K. 


Data  are  given  also  for  gasoline  which  are  almost  identical.  The  gas¬ 
oline  had  a  boiling  range  of  86^0  135°C.  A.P.I.  Gravity  55.4,  Aniline 
Pt.  65. 6°C. 
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TERNARY  AQUEOUS  SYSTEMS 


C^Hg  0 

METHYL  ETHYL  KETONE  -  HNOj ,  Nitric  Acid  (I  583,  ref.). 


METHYL  ETHYL  KETONE  -  KF  (I  807);  NaCi  (I  1242). 


M.E.K. 


Meissner  and  Stokes  (1944)  showed 
that  methyl  ethyl  ketone  is  salted 
out  of  water  by  the  following  salts 
in  decreasing  order  of  effective¬ 
ness: 

LiCl ,  CH3C00K,  CaCl2,  MgCl2,  NaCl, 
CH3C00Na,  Li2S04,  MgS04- 


METHYL  ETHYL  KETONE  -  Olive  Oil  ( Int .  Cr i t .  Tables  III  426). 
Distribution. 


C.Ho0,  Ethyl  Vinyl  Ether.  See  Ethanol. 

4  o 


C^HgOj ,  Ethyl  Acetate  -  CHgCOOCjH j (Et OAc ) . 

See  I  ,  HO,  methanol,  urea,  acetic  acid,  ethanol,  acetone,  lactic 
acid  (with  Icetic  acid),  vinyl  pyrrolidone  (CgH^ON). 


ETHYL  ACETATE  -  Salting  out  with  40  salts  and  four  sugars  (II  246-7) 
Euler  (1899).  HgCl2  (I  629).  Hgl2  (I  644). 


ETHYL  ACETATE  -  C4H g O,  n-Propanol 
Butano  Is . 

(D.  G.  Beech  and  S.  Glasstone,  J. 
Compositions  in  gms.  per  100  gms. 
Lower  Layer 


Water 

nPrOH 

EtOAc 

88.7 

3*5 

7.8 

85.9 

6. 1 

8.0 

84.0 

7.7 

8.3 

81.3 

9-7 

9.0 

79.O 

11.3 

9.7 

72.6 

15*2 

12.2 

nd  Isopropanol  and  C4Hio0,  a11  foUr 

Chem.  Soc.  iasS>  70). 
solution  at  20°. 


Upper  Layer 

Water 

n-PrOH 

EtOAc 

4.2 

5*4 

90.4 

7.6 

12.O 

80.4 

11.3 

17.2 

7i-5 

17.9 

23.7 

58.4 

23*7 

26.7 

49.6 

34.7 

28.8 

36.5 

*  3  c4h802 

TERNARY  AQUEOUS  SYSTEMS 

ETHYL  ACETATE 


Lower  Layer  Upper  Layer 


Water 

i-PrOH 

EtOAc 

Water 

i-PrOH 

EtOAc 

88.7 

3*4 

7.9 

4.2 

4.1 

91.7 

82.0 

8.8 

9.2 

8.4 

11.8 

79.8 

78.2 

H.8 

10.0 

12.3 

16.4 

71.3 

74*0 

14.6 

11.4 

18.8 

21.8 

59.4 

69.5 

16.8 

13.7 

2  6.6 

25.1 

48.3 

Water 

t-BuOH 

EtOAc 

Water 

t-BuOH 

EtOAc 

88.9 

3.5 

7.6 

5.0 

6.1 

88.9 

86.8 

5.7 

7.5 

7.7 

12.9 

79*4 

84.3 

8.3 

7.4 

11.4 

20.6 

68.0 

81.5 

10.8 

7.7 

17.4 

28.4 

54.2 

79.8 

12.4 

7.8 

22.6 

31-9 

45*5 

75.5 

15.7 

8.8 

35.7 

33*8 

30.5 

n-Propanol  Isopropanol  tert-Butanol 


sec-Butanol  n-  or  Isobutanol 


Water 

s-BuOH 

EtOAc 

89.8 

3.o 

7.2 

88.9 

4.3 

6.8 

88,5 

5.0 

6.5 

86. 5 

8.2 

5.3 

85.4 

10.4 

4.2 

83.7 

13.7 

2.6 

Water 

s-BuOH 

EtOAc 

5.2 

12. 1 

82.7 

9.0 

21.8 

69.2 

13.1 

30.9 

56.0 

17.7 

39.0 

43.3 

23.6 

47.6 

28.8 

30.5 

56.4 

C4H8°2 
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ETHYL  ACETATE 


Lower  Layer 


Upper  Layer 


Water 

Isobutanol 

EtOAc 

Water 

Isobutanol 

EtOAc 

90.8 

1.9 

7.3 

6.5 

14.1 

79.4 

90.6 

2.5 

6.9 

9.5 

24.9 

65.6 

89.9 

3.8 

6.3 

11.4 

31.6 

57.0 

90.0 

5.2 

4. 8 

14.2 

43*1 

42.7 

90.3 

6.1 

3.6 

16.2 

53.7 

30.1 

91 . 1 

6.9 

2.0 

17.7 

67.3 

15*0 

Water 

n-Butanol 

EtOAc 

Water 

n-Butanol 

EtOAc 

92.0 

1 .7 

6.3 

7.0 

14.4 

78.6 

92.0 

2.2 

5.8 

10.7 

25.99 

63.4 

92.1 

2.6 

5.3 

13.3 

32.7 

54.0 

92.2 

3.6 

4.2 

16.2 

42.3 

4i.S 

92.4 

4.  2 

3-4 

18.3 

53*1 

28.6 

93*0 

5.2 

1.8 

19.6 

66.1 

14.3 

Similar  data  are  given 

at  o°  for  all 

six  alcohols  as  well 

as  methanol 

(II  45,  46)  and  ethanol  (II  134)-  The  systems  with  the  propanols  and 
tert-butanol  are  solutropes  (with  horizontal  tie  lines)  at  o°  but  not 
at  200  The  other  three  butanols  have  bands  with  concave  borders.  Such 
concave  binodal  curves  are  possible  when  the  tie  lines  are  nearly  normal 
to  the  curve,  but  not  at  points  near  a  plait  point  (tie  lines  almost 
parallel).  The  concave  bands  suggest  that  they  might  break  into  two 
separate  curves  with  rising  temperature. 


ETHYL  ACETATE  -  CgH^  ,  Furfural 

(Trimble  and  Dunlop,  1940)* 

Furfural 


(II  248). 


Gms.  per  100  gms.  mixture 


Water 

Furfural 

EtOAc 

91-5 

2.7 

5-8 

90.9 

5.8 

3-3 

3.8 

11.0 

85.2 

4.8 

5i.3 

43*9 

5.2 

88.0 

6.8 

The  tie  lines  are  practically  isol  g  furfural  and  ethyl  ace- 

so  that  water  would  have  no  selecti  furfural  from  water  so- 

tate.  Ethyl  acetate  ls.efJe<Tt  near  the  water  corner  is  concave, 

lution,  however.  The  bt nodal  to  a  piait  point.  The 

f. 

of° table” ins tead'of  "94^76" 1  read  ”96.76".  I-*-*  ol  "adjo.n.ag  rea 

"pairs  of  conjugate  • 
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TERNARY  AQUEOUS  SYSTEMS 
ETHYL  ACETATE 


C4H8°2 


ETHYL  ACETATE  -  Petroleum  Ether,  Benzene,  or  Gasoline. 

Distribution.  (Philip  and  Bramley,  1915;  Critical  Tables  III, 

426) . 

ETHYL  ACETATE  -  C6H?N,  Aniline  (II  417). 

Distribution  of  aniline  between  ethyl  acetate  and  water  or  sodium 
oleate  solutions. 


ETHYL  ACETATE  -  Olive  Oil.  ( Int.  Cr it ica  1  Tables  III  426) 
Distribution. 


C  H„0„  -  Methyl  Propionate  and  n-Propyl  Formate. 
4  8  2 

See  Ethanol. 


C^HgOj  -  n-Butyric  Acid  -  CHgCHjCHjCOOH .  See  CC1^>  CHCl^,  C  S  2* 
n-Butyric  Acid-  NaCl ,  Sodium  Chloride  (I  1245). 


n-Butyric  Acid 


n-Butyric  Acid  -  Salting  out  of  water  by  nine  substances  of  various 
classes  (II  258,  ref.). 

Distributions  of  n-butyric  acid  between  water  and  methyl  ethyl  ketone 
(2-butanone)  (II  256),  n-butancl,  sec. -butanol,  and  isobutanol  (II  256), 
ether  (II  251,  256),  n-amyl  alcohol  (II  255,  256),  isoamyl  alcohol  (II 
255),  tert-amyl  alcohol  (II  256),  petroleum  ether  (II  257),  nitrobenzene 
(II  255),  benzene  (II  253,  254),  isopropyl  ether  (II  256),  o-nitrotolu- 
ene  (II  257),  xylene  (II  252),  olive  oil  (II  257),  cottonseed  oil  (II 
252),  toluene  (II  253,  256). 

At  least  seven  of  the  n-butyric  acid  systems  are  solutropic,  that  is, 
have  horizontal  tie  lines.  In  several  of  them  the  tie  lines  extend  to 
such  high  concentrations,  4.8  to  6.9  moles  per  liter  of  the  organic 
layer  as  to  suggest  that  the  apex  of  the  curve  was  reached,  but  there 
is  no  proof  of  this  in  the  publication. 


C4H8°2 
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n- BUTYRIC  ACID 


n-BUTYRic  acid  -  Aniline.  (Angelescu  and  Cristodulo  1940). 

Gms.  per  100  gms.  mixture  at  20° 


n- Butyric  Acid 


Butyric  Acid  in: 

Aqueous  Layer  Aniline  Layer 


Water 

Butyric  Acid 

Aniline 

96.52 

- 

3.48 

88.41 

5.73 

5.86 

80.53 

16.15 

3-32 

70.92 

25.00 

4.08 

61.11 

33.47 

5.42 

51.19 

41 .63 

7.18 

42.02 

48.25 

9.73 

33.82 

51 .78 

14.90 

26.51 

49.83 

23.66 

21 .63 

44.04 

34.33 

16.86 

34*90 

48.24 

12.81 

25.54 

61.65 

9.14 

17.84 

73-02 

5.76 

6.52 

87.72 

4.45 

“ 

95.55 

lar  data 

are  given  at  o° 

and  40°. 

hollow  in  the  curve  near  the  water  cor¬ 
ner,  which  was  more  pronounced  in  the 
1,92  o°  isotherm  but  almost  disappeared  in 

6.67  the  40°  isotherm.  It  seems  possible 

15.98  that  at  very  high  concentrations  of  wa- 

24.5i  ter,  there  is  little  aniline  butyrate 

29.93  present  because  of  hydrolysis,  and  that 

38.83  the  butyric  acid  is  an  excellent  homo- 

44.18  genizer  of  water  and  aniline,  requiring 

perhaps  only  30  or  35%  at  the  apex. 
However,  aniline  butyrate,  which  forms  in  other  parts  of  the  diagram,  is 
a  poorer  homogenizer  because  of  its  low  affinity  for  water,  so  that  the 
apex  C  above  50%  butyric  acid.  As  in  most  cases  of  reverse  curves 
there  are  at  least  four  kinds  of  molecules  in  the  system.  The  system 
has  an  isopycnic  (dashed  tie  line)  connecting  compositions  with  equal 
densities  (position  estimated  by  compiler). 


1 .05 

2.28 

4.28 
5-31 

6.29 

7.70 

9.05 


C4H8°2 
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n- BUTYRIC  ACID 


n-BUTYFic  acid  -  o.Toluidine.  c^CgH^  (Angelescu  and  Cristodulo 
(1940b) ) . 


Gms.  per  100  gms.  Distribution  gms. 
Mixture  at  20°  per  100  gms. 


Water 

Butyric 

Acid 

o-Tolu- 

idine 

98.54 

0 

1.46 

91*55 

5*32 

3.13 

85.05 

13*06 

1 .89 

74.24 

23.26 

2.50 

62.90 

33*27 

3.88 

50.38 

43*86 

5.76 

42.37 

49*57 

8.06 

30.20 

53.76 

16.04 

22.14 

49*93 

27.93 

18.21 

44*23 

37.56 

14.82 

37.66 

47.52 

9.82 

25.79 

64.39 

4.21 

7.45 

88.34 

2.28 

0 

97.72 

cf.  Note  under 
are  presented. 

Butyric 

Aqueous  Toluidine 


n-BUTYRic  acid  -  m-To luid ine ,  ch3c6h4nh2 .  Angelescu  and  Cristodulo 
(1941-2) . 

The  graph  is  almost  identical  with  that  for  o- toluidine.  Similar  data 
for  o°  and  40°  are  presented. 


Gms. 

.  per  100 

gms. 

Distribution  gms. 

Mixture  at 

20° 

per 

100  gms. 

Water 

Butyric 

0-T0 lu¬ 

Aqueous 

Toluidine 

Acid 

id  ine 

Layer 

Layer 

98.77 

— 

1.23 

0.48 

2.48 

92.27 

4.50 

3.23 

1.17 

3.68 

84.25 

13.98 

1.77 

2.06 

9.11 

73«99 

23.66 

2.35 

3.12 

16.65 

62.46 

34.19 

3.35 

4.58 

27.75 

51.02 

44.03 

4.95 

5.16 

33-15 

40.53 

51 .62 

7.85 

6.25 

4O.29 

30.80 

55.o6 

14.14 

7.34 

46.65 

24.33 

52.34 

23-33 

18.18 

42.53 

39.29 

13.99 

34.88 

51 .13 

10.46 

26.03 

63.51 

6.91 

15.95 

77.14 

3.05 

- 

96.95 

C4H8°2 
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TERNARY  AQUEOUS  SYSTEMS 
ISOBUTYRIC  ACID 
C4H8°2  *  I*°butyric  Acid  -  (CH3 )2CHCOOH. 

See  CC14,  CHC13. 


ISOBUTYRIC  ACID  -  NaCl  (I  1245);  Potassium  Isobutyrate  (I  701). 

Isobutyric  Acid  Isobutyric  Acid 


These  data  are  slightly  inconsistent  with  the  majority  of  the  observa¬ 
tions  of  critical  solution  temperature  of  water  and  isobutyric  acid  (II 
250-1)  which  are  below  25°. 


The  latter  system  has  a  very  shallow  binodal  curve,  since  0.37%  of  po¬ 
tassium  isobutyrate  suffices  to  "salt  in"  isobutyric  acid  (in  contrast 
to  NaCl  which  "salts  it  out").  The  dashed  line  (position  conjectural) 
shows  equilibrium  with  solid  potassium  isobutyrate. 


Distribution  of  isobutyric  acid  between  water  and  ether  (II  252),  n 
aud  Loamyl  alcohols  III  «5>  .  petroleum  ether  (II  »7  . 

jh 

systems .  petroleum  ether, ' to  such 

SssSSSSf arS3=  ' 

carbon  tetrachloride  (illustrated  under  CCl^  above). 
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TERNARY  AQUEOUS  SYSTEMS 
DIOXANE 

ClHp0o  -  DIOXANE  -  9H2CH2OCH2Cp20  (called  elso  Diethylene  Ether  II  254 
cf.  II  259). 


DIOXANE  -  CaClj,  Calcium  Chloride. 

Phys.  Chem.  42 »  653,  1943)- 

(H.  F.  Bogardus  and  C. 

C.  Lynch 

Lower  Layer 

Upper  Laye 

r 

Water  Dioxane  CaCl2 

Water  Dioxane 

CaCl2 

39.59  54.0  6.41 

1.46  98.54 

0 

47.0  40.2  12.8 

4.02  95*98 

0 

47.9  32.8  19*3 

7.24  92.71 

0.05 

43.5  27*9  28.6 

18.5  80.51 

0.99 

Diotane  Dionne 


dioxane  -  hci,  Hydrogen  Chloride.  (R.  A.  Robinson  and  R.  C.  Selkirk,  J. 
Chem.  Soc.  1248,  1460). 

Lower  Layer  Upper  Layer 


Water 

Dioxane 

HCI 

Water 

Dioxane 

HCI 

8.18 

81.5 

10.30 

0.85 

95.6 

3.52 

14. 40 

74.3 

11.25 

1 .29 

97.5 

1 .17 

18.36 

70.7 

10.91 

2.63 

96.5 

0.87 

22.69 

67.7 

9.59 

4.84 

94-7 

0.47 

21.55 

72.7 

5-76 

7.78 

91.7 

0.49 

The  binodal  curve  is  an  almost  perfect  elipse,  with  two  plait  points, 
and  intersecting  no  side  since  dioxane  is  miscible  with  both  water  and 
HCI.  Since  liquid  HCI  is  miscible  with  water  only  to  63.7%  (I  571),  the 
graph  should  include  another  binodal  curve,  dashed  line  (position  con¬ 
jectural)  for  which  data  are  lacking. 


C4H8°2 
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TERNARY  AQUEOUS  SYSTEMS 

DIOXANE 


DIOXANE 

-  NaN03 

-  Sodium 

Nitrate. 

(B.  Selikson 

and  J. 

E.  Ricci, 

J.  Am 

Chem. 

Soc.  64, 

2475.  1942). 

Lower  Layer 

Upper 

Layer 

Water 

NaN03 

Dioxane 

Point 

Water 

NaN03 

Dioxane 

Point 

52.13 

47.87 

- 

C 

- 

- 

- 

44.85 

34.94 

20.21 

- 

- 

- 

36.60 

24.69 

38.71 

- 

- 

- 

B 

30.03 

17.84 

52.13 

A 

6.16 

0,.  44 

93*4 

27.99 

12.17 

59.84 

7.88 

0.74 

91.4 

1 .90 

0.009 

98.09 

Densities  also  are  given. 


Dloxane  Dioxane 


dioxane  -  Benzene.  (Berndt  and  Lynch  (1944)). 


Gms.  per  100  gms.  mixture  at  25°* 


Lower  Layer 


Upper  Layer 


Water 

Dioxane 

Benzene 

94.8 

5.1 

0.1 

81.0 

18.9 

0.1 

70.0 

29.8 

0.2 

58.9 

40.8 

0.3 

48.4 

50.8 

0.8 

34*5 

62.8 

2.7 

29*7 

66.3 

4.0 

21 . 7 

70.8 

7.5 

Water 

Dioxane 

Benzene 

0.1 

5.2 

94.7 

0.2 

22.5 

77.3 

0.7 

38.5 

60.8 

i.5 

53*0 

45-5 

3*4 

66.5 

30.1 

8.5 

74.9 

16.6 

11.8 

74.5 

13*7 

Plait  Point 

DIOXANE  -  C6HsCHO,  Be nza lde hyde . 

Siggia  »»<•  »>"*  '^S’Ll'Md'chlMObSe^lt^rvUh  tto'ajM  of 

^  are  eive°- 
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ternary  aqueous  systems 


C^Hg 


DIOXANE  -  C?H603 


Salicylic  Acid  o- HOC(5H4COOH  (II  523). 


The  shape  of  the  binodal  curve  is 
speculative  since  only  the  extremi¬ 
ties  are  given  in  the  original  pa¬ 
per,  62%  water,  30%  dioxane,  8% 
salicylic  acid,  and  28%  water,  42% 
dioxane,  30%  salicylic  acid,  re¬ 
spectively  (recalculated  to  gms. 
per  100  gms.  mixture). 

Correction:  In  the  footnote  of 

Herz  and  Lcrentz's  table  (II  523) 
read  "2.29  gm.  equiv.  salicylic 
acid"  (instead  of  dioxane). 


Dioxane 


^"4^8^3  "  a  "  Hyd  rox  yh>u*  V  *c  Acid,  CH^CHjCHOHGOOH. 

Distribution  between  water  and  ether  or  amyl  alcohol  (II  258,  259)- 


C4Hg03  -  yp  - Hyd rox ybu t y r i c  Acid,  CHgCHOHCHjCOOH. 

Distribution  between  water  and  ether  (II  258).  The  Cl-formula  was  in¬ 
advertently  assigned  to  both  acids. 

C^HgOg  -  Tr i hyd r oxybu t y r i c  Acid,  CHjOHCHOHCHOHCOOH . 

(Int.  Critical  Tables  III  426).  Distribution  between  water  and  olive 
oil. 

c4HgBr  -  n-Butyl  Bromide  -  c4HnN  (ii  279)..  See  diethyl  amine. 

C4HgBr  -  Isobutyl  Bromide.  See  1  ethanol. 

C4HgCl  -  n-Butyl  Chloride  -  C4HjqO,  n-Butanol. 

Distribution  -  (Bogin  i92>4). 


C4H9°2N  '  a  Aminobutyric  Acid,  CHgCHjCHNHjCOOH . 

See  C4Hio°>  “-butanol  (II  26s,  26v, 

c4h9°2n  *  Pr°pyl  Carbamate.  See  note  under  C2R502N. 

C4h10’  "-Butane.  See  Furfural. 

C4hio  '  isobutane,  (CH3)3ch.  See  Furfural. 

McBain  and  O'Connor  (1941)  showed  enhancement  of  solubility  of  isobu¬ 
tane  in  water  by  potassium  oleate. 


Ci4-H  jo° 
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n -  BUTANOL 

C-H1rtO  -  n-Butanol,  CH0 ( CH_ ) -OH .  ^  •  A  ,TT  *  .. 

4  10  3V  2'3  bee  formic  acid  (II  29),  methanol, 

acetic  acid,  glycine  (II  125)1  ethanol,  acetone,  propionic  acid  (II 
188-9)?  lactic  acid  (with  acetic  acid),  3; -amino-propionic  acid  (II 
200),  glycerol,  ethyl  acetate,  n-butyric  acid  (II  256),  C.'-amino  bu¬ 
tyric  acid  (II  265,  267)?  n-butyl  chloride,  2,  3-butene  glycol,  diethyl 
amine  (II  278),  n-valeric  acid  (II  302),  n-caproic  acid  (II  440), 
cyclohexane,  n-heptane,  gasoline. 


n-BUTANOL  -  HC1,  Hydrogen  Chloride  (I  574).  See  note  under  dioxane-HCl. 

HC1 


n-BUTANOL  -  HN03  (I  583,  ref.),  HjSO^  (Int.  Crit.  Tables  III  400). 

n-BUTANOL  -  KCl  (I  779).  Distribution. 

n-BUTANOL  -  NaCNS.  (Reber,  McNabb ,  and  Lucasse,  1942)- 


NaCNS 


(Reber,  McNabb,  and  Lucasse, 


n-BUTANOL  -  NaBr.  NaCl.  Na  I .  NaN03>  Na2S04- 

1942) • 

the  solid  salts. 
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n- BUTANOL 

Critical  solution  temperatures  are  as  follows: 


Salt 

Molality 

C.S.T. 

NaCl 

0.08 

136.75 

NaBr 

0.1 

135.40 

Nal 

0.3 

135.30 

NaNO 

0.12 

134-3S 

Na_30„ 

0 .008 

129.20 

NaCNS 

1 .1 

112.50 

Lower  C 

.S.T. 

15.90 

0 

124.4 

n-BUTANOL 

-  n-Propanol  and  Isopropanol.  (Bogin 

.  1924)- 

No  numerical  data  were 

given, 

but  curves  for 

both  propyl  alcohols  were 

plotted  on 

the  same  graph 

from  which  the  following  data  in 

gms.  per  100 

gms.  mixture  at  20 0  were 

recalculated: 

Water 

n-Propanol  n 

-Butanol  Water 

Isopropanol 

n-Butanol 

92.7 

0 

7-3a 

92.7 

0 

7.3a 

73.5 

14.5 

12 

73.5 

17.3 

9.2 

65 

17.5 

17.5 

48.1 

21.8 

30.1 

57 

26 

17 

39.5 

23 

37.5 

38.5 

30.8 

30.8 

30 

17.5 

52.5 

3i 

27.6 

41 

20 

0 

8oa 

24 

19 

57 

20 

0 

8oa 

Propanol 


(a)  Taken  from  II  266-7. 

In  the  compiler's  opinion  a  typo¬ 
graphical  error  occurs  in  the  legend 
in  Bogin's  paper  interchanging  the 
two  propyl  alcohols  since  (a)  in  all 
other  cases  isopropanol  is  a  better 
homogenizer  for  water  and  organic 
liquid  than  is  n-propanol;  (b)  his 
own  observations  agree  closely  with 
Bogin's  data  provided  isopropanol 
is  assigned  the  lower  curve  and 
n-propanol  the  upper  one.  (c)  Inter¬ 
national  Critical  Tables  compiled  the  data  on  that  basis. 

n- BUTANOL  -  d  -Amino - n-Va 1 e r  ic  Acid,  Cl^CHjCHjCHNHjCOOH  (II  309). 

Correction:  In  the  title  of  the  table  of  England,  Albert,  and  Cohn 
instead  of  "Butyric  Acid"  read  "Butyl  Alcohol"  or  "Butanol". 


n-BUTANOL  -  CL  -  Amino  -  i  s  ova  le  r  i  c  Acid  (Valine),  (CH,  ) -CHCHNH-COOH  (II 


CHH 10  0 


996 

TERNARY  AQUEOUS  SYSTEMS 


n- BUTANOL 

n-BUTANOL  -  CfiH6,  Benrene  (II  267). 


(Washburn  and  Strandskov  (1944)). 
Lower  Layer 


Water 

n-Butanol 

Benzene 

97.9 

1.9 

0.2 

95.9 

3*8 

0.3 

95.1 

4.5 

0.4 

94*4 

5.3 

0.3 

93*7 

6.0 

0.3 

93.1 

6.7 

0.2 

n-Butanol 

Gms.  per  100  gins,  solution  at  25°. 
Upper  Layer 


Water 

n-Bu tanol 

Benzene 

0 

2.4 

97.6 

1.4 

25.2 

73-4 

3.4 

39.7 

56.9 

6.1 

55.6 

38.3 

8.9 

65.7 

25.4 

16.3 

77.9 

5.8 

Similar  data  are  given  at  350. 
Data  for  this  system  are  presented 
also  by  Ormandy,  Pond,  and  Davies 
(1934)  (plotted  under  benzene), 
and  by  Bogin  ( 1924) • 


n-BUTANOL  - 


n-Butyl  Acetate  CH3f CHj )3OCOCH3  (BuOAc) 


(Brunjes  and  Furnas,  1936)* 


Gms.  per  100  gms.  mixture  at  25°- 


n-Buta  no  1 


Lower  Layer  Upper  Layer 


BuOAc  ne 

•gligible ) 

Water 

Butanol 

Water 

Butanol 

BuOAc 

99.12 

OO 

00 

• 

O 

0.42 

0.0 

99.58 

0.63 

9.24 

90.12 

3-7ib 

22. 35 

73-92 

8.00 

39.20 

52.80 

11.86 

55.26 

32. 86 

15-21 

70.98 

13.80 

92.67 

7.32 

19.75 

80.25 

0.00 

(a)  Average  value. 

(b)  The  original  lists  33*71  >  a  typo 
graphical  error. 


n-BUTANOL  -  Nor  leucine  and  Leucine, 
(II  456). 


a. 


-Amino-n-  and  isocaproic  acids 


Distribution. 
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n-BUTANOL  -  CjHg,  Toluene,  ( FUOSS ,  1943 
30°. 

Lower  Layer  Upper  Layer 

(Toluene  negligible) 


Gins,  per  100  gins,  mixture  at 


Water 

n-Butanol 

Water 

99.15 

0.85 

0.0 

97.45 

2.55 

0.2 

96.25 

3.75 

1.2 

95.45 

4.55 

3.5 

94.60 

5.40 

7.8 

92.90 

7.10 

20.6 

Data 

for  this 

system 

also  by  Ormandy 

,  Pond, 

l 

5 

20 

40 

6o 

79.4 


99 

94-8 

78.8 

56.5 

32.2 

0 


(1934) • 


n-Butanol 


n-BUTANOL  -  n-Butyl  Ether,  (CHgCHjCHjjCHj )  jO . 

(G.  Lazzari,  Ann.  chim.  applicata  38,  287  (1948);  Chem.  Abstr.  (±3, 

5273) • 


C4H10O,  LS£.-Butano  1 ,  CHgCHjCHOHCHg . 

See  formic  acid  (II  29),  acetic  acid  (II  106),  propionic  acid  (II  189), 
butyric  acid  (II  256),  ethyl  acetate,  tri-methylethylene ,  n-valeric  acid 
(II  302),  benzene,  cyclohexane,  n-caproic  acid  (II  440),  toluene,  n-hep- 
tane,  and  gasoline. 


C4H10°  ‘  Isobutanol  -  ( CH3  JjCHCHjOH . 

See  hydrogen  peroxide,  carbon  disulfide,  methyl  iodide,  methanol, 
tetrachloroethane,  chloroacetic  acid,  acetic  acid,  ethanol  (II  136,  268), 
malonic  acid  (II  168),  acetone,  propionic  acid  (II  188),  lactic  acid 
(with  acetic  acid),  n-butyric  acid  (II  256),  ethyl  acetate,  diethyl  amine 
(II  278),  isovaleric  acid  (II  305),  cyclohexane,  benzoic  acid  (II  512), 
toluene,  n-heptane,  gasoline. 


ISOBUTANOL  -  HBr  (I  568)  HC1  (I  574)  HI  (I  580) 
HBr  HC1 


C*H,00 
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Since  liquid  HC1  is  miscible  with  water  only  to  63.7%  (I  571 ) ,  the 
graph  should  include  another  binodal  curve,  dashed  line  (position  con¬ 
jectural)  for  which  data  are  lacking.  The  solubility  of  HBr  in  water  is 
82%,  giving  a  similar  curve.  The  solubility  of  HI  is  unknown.  Correc¬ 
tion:  on  p.  I  580,  the  first  item  under  C^H^O  should  be  83.9  instead 
of  88.9. 


ISOBUTANOL  -  NaCl ,  Sodium  Chloride. 


Isobutanol 


(Fritzsche  and  Stockton,  1946). 


Composition  in  gms.  per 
100  gms.  solution. 


Water 

Isobutanol 

NaCl 

74.0 

0 .0 

26.0 

76.8 

1 .2 

22.  oa 

85.6 

2.6 

11 .8 

91.1 

5.6 

3.3 

91-9 

6.6 

1.5 

14.7 

85.1 

0.2 

3*1 

96.5 

0.4a 

(a)  These  two  are  triple 
points,  i.e.  two  liquids 
in  equilibrium  with  so¬ 
dium  chloride  crystals. 


ISOBUTANOL 


NaOH.  Sodium  Hydroxide.  (Fritzsche  and  Stockton,  1946). 


(Cf.  also  Int.  Crit.  Tables  III  422). 


I sobu  tano 1 


Water  Isobutanol  NaOH 

50.0  0.0 

64.9  0,1 

74.8  0.4 

84.9  0 • 9 

90.2  3*1 

92.5  6.2 

(a)  The  conjugate  solu¬ 
tions  (upper  layers)  in 
both  cases  contain  0.3$ 
NaOH  and  0.2%  water. 


50.0 
35.  oa 
24*  8a 
14-5 
6.7 
1.3 
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ISOBUTANOL  -  C4H1()0,  Ether.  (Fritzsche  and  Stockton,  1946)- 


Compost ions 

in  gms. 

per  100  gms. 

Solution 

Lower  Layer 

Upper  Layer 

Water 

Isobutanol 

Ether 

Water 

Isobutanol 

94.0 

0.0 

6.0 

1.3 

0.0 

93.5 

2.1 

4.4 

91.4 

6.0 

2.6 

92.4 

7.6 

0.0 

16.4 

83.6 

0.1 

1.5 

I  fobutano 1 


1.1 

14.7 

1.9 

29.4 

5*1 

42.0 

8.0 

52.0 

11.3 

59.9 

12.9 

67.9 

14.1 

76.9 

Ether 

98.7 


0  .oa 
98.4 
84.2 

68.7 
52.9 
40.0 

28.8 
19-2 

9.0 


(a)  This  point  is  listed  out  of  order  to  be  opposite  its  conjugate  li¬ 
quid  phase.  At  the  lower  end  of  the  curve  is  a  curious  sharp  bending 
away  from  the  ether  corner.  The  curve  for  the  aqueous  layer  is  sharply 
concave. 


ISOBUTANOL  -  CjHjjO  -  Isoamyl  Alcohol  (Brun,  1925). 

Compositions  in  gms.  per  100  gms.  Solution 


Lower  Layer 

Upper  Layer 

Water 

Isobutanol 

iAmOH 

Water 

Isobutanol  iAmOH 

88.0 

12.0 

0 

18 

82  0 

92.25 

5.81 

1.94 

15-5 

76.55  7.95' 

96.05 

12.0 

66.42  21.08 

0.0 

3*95 

9.0 

0.0  91.0 

Isobutanol 

(a)  Not  a  tie 

Isobutanol 

Col-lander,  Ac taChero^  T"*™  Be'"'e°  -  “* 

’  "  Che"-  Sca”d'  a.  1085-98,  195„,  i,  0n6lish. 


(R. 
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isobutanol  -  cgH6  -  Benzene  (Alberty  and  Washburn,  1945). 


Compositions  in  gms.  per  100  gms.  Solution  at  25° 


Lower  Layer 


Water 

Isobutanol 

Benzene 

99.85 

0.00 

0.15 

97.39 

2*33 

0.28 

95*44 

4*30 

0.26 

94*  59 

5*23 

0.18 

93*83 

6.04 

0.13 

93*46 

6*43 

0.11 

91*99 

8.01 

0.00 

Upper  Layer 


Water 

Isobutanol 

Benzene 

0.07 

0.00 

99*93 

0.19 

3.61 

96.20 

1 .06 

19.87 

79.07 

3*34 

39*57 

57.09 

6.54 

59.48 

33.98 

8.86 

67.68 

23.46 

17.01 

82.99 

0.00 

Holmes  (1918)  presented  data  from  which  the  point  2.25%  water,  31.7% 
isobutanol,  and  66.05%  benzene  is  calculated.  Ormandy ,  Pond,  and  Davies 
(1934)  gave  numerous  data  which  are  plotted  under  benzene  below. 


ISOBUTANOL  -  C^H^ClNj  and  C^H^ClNj.  Fuchsin  and  New  Fuchsin 

(Int.  Critical  Tables  III  432)  Distribution. 

ISOBUTANOL  -  Olive  Oil  (Int.  Critical  Tables  III  426). 


ISOBUTANOL  -  Cottonseed  Oil  (II  270). 

Distribution  of  12  dyes  between  water  and  isobutanol  (II  830) 


C4H10°  *  tert  ~Butano  1  '  (CH3>3COH' 


See  sodium  acetate  (I  1169) ,  ethyl  acetate,  cyclohexane, 
heptane,  gasoline. 


toluene,  n- 


tert -BUTANOL  -  Salts  (salting  out) 


T  D  01  i.A-il  CdSO  (385),  KBr  (692,  695 

via  VIA  /  -  1  >  (  NH 


he  table  of  winnings,  ,  6  82i ) ,  LiNCL  (927),  MgSO,  (994  ,  "J# 

Ferrocyanide  ),  KF  808),  (mg)  ,3(NH„),S0u  (H3i> »  NaAl(S04»3 

1090),  NH,.N0  (111 3)  f  ^HJoHPO  4,  ,  m  tiii2-3),  NaCl  (1244*  > 
131S I !  Natr  teOOc«S3  U.6,!,  Na  OO3 

laNO,  (1282),  Na2S04  (13141,  Na^  (i3i5», 


ZnS04  (1596)- 
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t-Butano  1 


Data  for  the  KBr,  K^CO^, 
systems  also  are  sufficient 
different  from  those  shown. 


KC1,  KI,  NIL  Cl,  (NB„)2SO  ,  NaN03,  and  Na2S04 
to  plot  graphs ,  but  they  would  not  be  much 


ter_t  -  BUTANOL  -  Sa  1  ts  . 

Plait  points  are  given  for  systems  with  four  other  salts  by  Ginnings, 
Herring,  and  Webb,  (J.  Am.  Chem.  Soc.,  sa,  75.  1933>- 


Gms.  per  100  gms.  Solution 


Formula 


Name 


Water  tert-Butanol  Salt 


64. 8 

31*4 

3-8 

(NaOOCCHOH) 

Sodium  Tartrate 

64.9 

31.1 

4.0 

NaKC  H  06 

Rochelle  Salt 

65.8 

31.6 

2.6 

NaHCft,4 

Sodium  Bicarbonate 

64.4 

29.5 

6. 1 

NaHSCT 

Sodium  Bisulfate 

tert -butanol  -  cgH6  -  Benzene  (Simonson  and  Washburn,  1946). 


Gms.  per  100  gms.  Solution  at  25° 


Lower  Layer 


Butanol 

Benzene 

1.62 

0.17 

9.40 

.27 

13.17 

•33 

15.08 

•38 

16.36 

.40 

17.44 

•43 

18.58 

•47 

21.23 

.60 

25.26 

1.08 

28.63 

1.64 

Upper  Layer 


Butanol 

Benzene 

0.65 

99.22 

6.70 

92.94 

17.98 

80.79 

33.54 

66.13 

40.76 

53.13 

48. 61 

41 .67 

54.97 

30.18 

57.93 

18,97 

55-37 

11.72 

51.78 

8.88 

ter  t -Bu tanol 


The  system  is  solutropic  with  a  horizontal  tie  line  at  about  11%  tert- 
Butanol. 
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Ormandy,  Pond,  and  Davies(i934)  presented  additional  data  which  are 
plotted  under  benzene. 


tert  -BUTANOL  -  Cj0Hg,  Naphthalene.  ( Timmermans ,  1907 )/. 


ter t -BUTANOL  -  Olive  Oil  (II  270). 


^4^10°’  Ether*  (C2H5^2° 

Salts,  Distribution 

ai2(S04)3 

II  275 

LiCl  II  275 

Na2Mo04 

II  275 

AUC13 

I  116 

MgBr2  (4) 

NaOH 

II  276 

Cdi2 

I  369-70 

Mgl2  I  973 

Na3P04 

II  275 

Cr(CNS) 3 

I  442 

NH4CNS  I  1064 

Na2S04 

II  275-6 

CuCl2 

I  488 

(NH4)2C204  n  275 

Na2W04 

II  275 

FeC13 

I  530,  II  275 

nh4no3  II  275 

PdCl2 

I  1418 

Fe(CNS) 3 

I  522 

Na3As04  II  275 

ptci4 

I  1425 

FeS04 

II  275 

NaBr  II  275 

SbCl3 

I  1480 

Hg(CN) 2 

II  275 

Na2C03  (2) 

SbCl5 

I  1480 

HgCl2  " 

I  632-3 

NaCl  II  275-6  (5) 

TeCl4 

(3) 

IrCl 

I  680 

Na2Cr04  II  275 

un2o8 

I  1566,  (1) 

KC1 

II  275 

Na2Cr207  II  275 

ZnCl2 

I  1566 

KI 

I  822 

NaF  II  275 

Znl2 

I  1586 

KNO 

II  275 

Nal  II  275 

*3 

Thirteen 

sodium  salts  of 

organic  acids  II  275-6. 

(1)  M.  Backelet ,  E.  Cheylan,  and  L.  Bris.,  J.  chim 

.  phys. 

/±2,  62  (1950)* 

(2)  Euler 

(iqou)  ;  (3)  Mylius,  Z.  appl.  Chem.  ,  2Q., 

203  11911'* 

(4)  H.  A. 

Rowley  and  M.  H 

.  Bartz,  Proc.  Iowa  Acad. 

Sci. 

,  27b  11941'* 

(5)  E.  L. 

Smith  (1932). 

ETHER  -  HC1,  Hydrogen  Chloride  (II  273-4). 

Composition  recalculated  to  gms.  per  100  gms.  solution  at  26°. 

Water  HC1  Ether 

HC) 


speculative^See  l^esT.Se'r’^oxa.e-S'anf  tsobutaaol  -BC1. 
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ETHER  -  HC104  -  Perchloric  Acid  (II  274). 

Compositions  recalculated  to  gms.  per  100  gms.  mixture. 


Water 

HC104 

Ether 

54-5 

15.9 

29.6 

34.3 

15*2 

50.5 

27-4 

14.1 

58.5 

19-7 

12. 6 

67.7 

16.2 

11.9 

7i.9 

13*6 

11.2 

75*2 

11.6 

10.5 

77.9 

9.7 

12.2 

78.1 

7.1 

17.5 

75*4 

The  dotted  portions  of  the  graph  except  their  extremities  are  specula 
tive.  The  upper  curve  shows  equilibrium  with  solid  HC10^’H20.  M.  P. 
50°  (Cf  I  578).  The  S  portion  of  the  binodal  curve  is  due  to  a  fourth 
type  of  molecule  in  solution,  probably  the  same  hydrate.  No  data  for 
tie  lines  are  available. 


ETHER  -  HN03,  Nitric  Acid  (I  583). 
Distribution. 

ETHER  -  H^O^ ,  Hydrogen  Peroxide  (I  590). 

Distribution. 


ETHER  -  HjPO^,  Phosphoric  Acid  (II  273-4). 

Tie  lines  at  o°  (Ust-Kachkintsev  and  Klebnikov,  1939). 


Gms.  H^PO^  per  100  gms. 


C^HjjO 
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ETHER  -  H2S04,  Sulfuric  Acid  (Cont.)- 

The  data  of  Kreman  ( Kr )  and  those  of  Ust-Kachkinstev  and  Klebnikov  (U. 
K.)  are  very  inconsistent.  The  latter  give  data  for  tie  lines  in  gms. 
H2S04  per  100  gms.  at  o°. 

Lower  Layer  Upper  Layer 


12.2 

25.3 
30.5 

(A.  Tian,  1946). 


0.5 

3.9 

4.3 


No  numerical  data  are  presented.  The  "saddle  curves"  are  inconsistent 
with  the  other  data;  and  for  a  ternary  system  are  " impossible’ ^espe. 
ciallv  with  a  concavity  near  the  plait  point  (see  preface).  Yet  the 
curves  have  been  confirmed  experimentally  by  the  comp  lie r.  ^hey  prob¬ 
ably  result  from  the  rapid  and  reversible  formation  of  half  ester,  ethyl 
sulfuric  acid,  producing  a  quaternary  system.  It  is  not  clear  ho» 

°r  iSrs  "^1  «*. 

m?ion  caused  no  interference.  Perhaps  he  referred  to  the  formation 
ethyl  sulfate. 


ETHER  -  I2.  Iodine  (V.  I.  Nesterova  and  N.  H.  Petin.  J.  Gen.  Chem 

(U.S.S.F.)  1.272.  1931;  Chem.  Abstr.  26,  3168). 

Distribution. 


ETHER  -  NH3  -  Ammonia.  (Int.  Critical  Tables  II  420) 

Distribution. 


ETHER  -  Organic  Acids. 

Distribution  between  water  and  ether  (page  numbers  in  Seidell 


Acetica,b 

Anthranilic 

Azelaic 

Benzilic 

Benzoic 

Bromoacetic 

ct-  Bromoprop ionic 

Bromosuccinica 

n-Butyric 

Camphoric 

Caproic 

Chloroacetic 

o-Chlorobenzoic 

Citric 
Cro tonic 


102,  no,  114 
540 

643 

749 

510,  512,  515 
86 
170 
219 
251 .256 
681 
438.  440 
88,  89 
476 
428 
221 


Cya noace  tic 

Dibromopropionic 

Dibromosuccinic 

Dichloroacetic 

Dimethylmalonica 

2,4-Dinitrobenzoica 

3,5  Dinitrobenzoic 

Formic0 

Fu  marie 

Gallic  (3,4,5-Trihydroxy- 
benzoic 

Gentisic  (2,5-Dihydroxy- 
benzoic 

Glutaric 

Glycollic 


II). 

164 

165 
219 

78 

293 

472 

472 

27,  28 
216 

533 

531 

293 

117-8 


1005 


TERNARY  AQUEOUS  SYSTEMS 


c4h,0o 


ORGANIC  ACIDS  -  (Cont.). 

Hippuric 

633 

Homophthalic  ICT  43* 

p-Hydroxybenzoic 

530 

Cf  and  /J-Hydroxybutyric 

258-9 

o-Iodobenzoic 

478 

/3- 1  o  dop  r  op  io  n  i  c 

172 

Isobutyric 

252 

Isovaleric 

303 

Itaconic 

291 

Keto  7-phenyl  adipic  ICTd 

432 

Lactic0 

194 

Levulinic 

292 

Maleic 

216 

Malic 

232 

Ma Ionic 

167-8 

Mandelic 

594 

_m-Nitrobenzoic 

486 

Oxalic 

-83,  84 

Phenylacetic 

582 

o-Phthalic 

574 

m-Phthalic 

574 

Picric 

330 

Pimelic 

561 

Propionic0 

188 

Pyruvic 

Resorcylic  (2,4-Dihydroxy- 

166 

benzoic) 

531 

Salicylic 

524 

Sebacic 

683 

Suberic 

618 

Succinica  229 

,  276 

Tartaric 

235-6 

Thioacetic 

118 

Trichloroacetic3, 

68 

Trinitrobenzoic 

469 

n-Valeric 

301-2 

(a)  Solutropic  (with  a  horizontal  tie  line). 

(b)  Graph  given  in  this  volume  under  acetic  acid. 

(c)  Data  given  in  this  volume  under  the  acid. 

(d)  Int.  Critical  Tables  III. 


Distribution  of  Organic  Compounds  (except  Acids  and  Salts)  between 
Water  and  Ether.  (Page  numbers  in  Seidell  II). 


Acetanilide 

605 

Heptyl  Amine 

569 

Acetoneb 

Hydroquinone 

400 

Aniline 

416 

Isoamyl  Amine 

318 

Aspirin 

630 

Isobutanolb 

Benzyl  Amine 

554 

Mannitol 

275 

Benzyl  Ethyl  Amine 

642 

Methanolb 

46 

Benzyl  Methyl  Amine 

616 

Methyl  Amine 

64 

n-Butyl  Amine3 

280 

Methyl  p iperidine 

452 

Caffeine  ICTd  431 

Novocaine 

729 

Chloral  Hydrate 

93 

Pantocaine 

729 

Chloroform^ 

Codiene  ICT^  432 

14 

Piperidine 

n-Propanolc 

308 

Coniine 

621 

Quinine 

803 

m-Cresol 

549 

Resorcinol 

396 

Cyanoform0 

Saccharine 

478 

Diethyl  Amine 

279 

Succinonrtrileb 

Diethyl  Tartrate 

619 

Triethyl  Amine  ICT*1  '4*5 

Dimethyl  Amine 

160 

Trimethyl  Amine 

211 

Di-n-propyl  Amine 
Ethanol3  >b 

465 

Vanillin 

589 

103,  153 

Vinyl  Pyrollidoneb 

Ethyl  Amine 

161 

Aconitine  ICT*1  433 

Formaldehyde 

25 

200  Organic  Compounds6 

(a)  Solutrope 

(b)  Graph  given  in  this  volume  under  solute. 

(c)  Data  given  in  this  volume  under  solute. 

(d)  Int.  Critical  Tables  III. 

(e)  Collander ,  Act  Chim.  Scand.,  a,  717  (1949). 
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2 , 3  BUTENE  GLYCOL 

C4H10°2’  2,3-Butene  Glycol  CRjCHOHCHOHCHj . 

Systems  with  four  solvents  -  n-Butanol,  C  Hj  0;  Butyl  Acetate 
CH  (CH)  OCOCH  ;  Butene  Diacetate.  CH*CH ( OCOCH 3) CH( OCOCH  )CH;  Methyl 
Vinyl  Carbinol  Acetate,  CH2:CHCH(CH  ) OCOCH 3,  MVCD.  (D.  E.  Othmer, 

W.  S.  Bergen,  N.  Schlecter,  and  D.'P.  Bruins,  Ind.  Eng.  Chem.  890, 
1945* • 

Compositions  in  -gms.  per  100  gms.  of  each  layer. 


Aqueous  Layer 

Temp. 

Solvent  Layer 

Water 

Glycol 

Solvent 

Water 

Glycol 

Solvent 

n- Butanol 

93.5 

80.2 

0 

11.7 

6.5 

8^1 

26 

19.8 

30.3 

0 

8.7 

80.2 

61 .0 

57.5 

14.5 

28.0 

93«9 

72.5 

0 

11 .0 

6.1 

16.5 

50 

21 .0 

38.5 

0 

10.0 

79.0 

51.5 

56.7 

11.75 

31-4 

Butyl  Acetate 

89.4 

74.6 

9.5 

24 

1 .05 
1.6 

26 

1.8 

2.7 

96.0 

32.9 

99.3 

82.6 
63*5 

36.6 

49.8 

0.0 

16.3 
34.1 

48.3 

17.2 

0.69 

1 . 1 

2.4 

15*15 

50  3.19 

2.9 

3.0 

Butene  Diacetate 

0 .0 
0.6 
2.0 

96.8 

96.5 

95*0 

96.3 
61 .0 

0 

30 .7 

3*62 

8.3 

26 

3-7 

4.8 

0 

4.6 

96.3 

90.6 

32.4 

97.2 

37.1 

0 

30.4 

2.87 

50 

3.4 

0 

96.6 

52.6 

96.4 

45«0 

33.1 

0 

26.8 

14*2 

3.7 

28.2 

75 

MVCA 

4.1 

18.2 

0 

16.8 

95*9 

65.0 

98.68 
81 .8 
65.7 

21 .6 

99.2 

82.7 

66.3 

33.5 

98.0 

82.0 

59.0 

48.2 


0 

16 

31*3 

54.4 

0 

14.3 

29.2 

44.0 

0.0 

14*8 

33-8 

39*5 


1.32 

2.2 
3.0 

24.1 

0.8 

3«0 

4*5 

22.6 

2.0 

3*2 

7.2 
12.4 


26 


50 


75 


1.0 

1.9 

2.0 

1.1 

1.8 

2.0 

1.9 

2.0 

3*2 


0 

3-0 

4.0 

0 

3.2 

4.4 

0 

5.1 

10.3 


99 

95.1 
94.O 

98.9 

95.0 

93*7 

98.1 

93- 8a 

86.5 


(a)  Adds  to  100.9 
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C^jjN  -  n-Butyl  Amine,  C^H^NHj  (II  280). 

Distribution  between  water  and  ether  or  xylene. 


C4HllN  ‘  Isobuty1  Amine,  ( CHg )  jCHC^NHj  (II  281). 
Distribution  between  water  and  xylene. 


C'4HllN  '  Dietbyl  Amine,  (CjHj)2NH  (II  279-80). 
Distribution  between  water  and  twenty  liquids. 


DIETHYL  AMINE  -  Toluene,  CgHjCHg  ( 

(V.  E.  Wehn  and  N.  W.  Franke,  Ini 
Gms.  per  100  guis.  solution  at  24 
Lower  Layer 

Water  Et2NH  Toluene 
98.3  1.7  0 

93.1  6.8  0.1 

86.7  12.8  0.5 

8l-7  17.5  0.8 

77«5  21.2  1,3 

71.0  25.9  2.3 

64*7  31.0  4.3 

54.1  36.4  9.5 

50.0  37.3  12.7 

40.0  38.9  21.1 


I  280). 

.  Eng.  Chem.  ^1,  2853,  1949). 


Upper  Layer 


Water 

Et2NH 

Toluene 

0 

1.2 

98.8 

0.1 

5.6 

94.3 

0.5 

12.1 

87.4 

1 .6 

18.1 

80.3 

2.7 

21 .9 

75*5  ( 

4.3 

26.  2 

69.5  ( 

6.9 

30.3 

62.8 

10.9 

34.2 

54.9 

20.0 

38.O 

42.0 

30.0 

39.3 

30.7 

C^H, ,  -  C5H4 
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Diethyl  amine 


All  of  the  tie  lines 
are  nearly  horizontal 
and  the  slight  slope  is 
reversed  twice,  making 
the  system  a  "double 
solutrope".  This  is 
apparently  the  only 
authentic  such  case 
published. 


Distribution  of  Diethyl  Amine  between 
and  R.  B.  Beckman,  Ind.  Eng.  Chem. ,  ^ 2, 
per  liter. 


Water  and  Toluene  (V.  S.  Morello 
1081,  1950).  Cw/Ct  in  gm.  moles 


Temperature 

/ 

0 

20 

2.1 

26 

1.65 

32 

1.32 

38 

1  .05 

44 

0.83 

SO 

0.67 

58 

0.54 

Cw 


0.1 

0.3 

0.4 

1.98 

1.85 

1.79 

1.50 

1.39 

1.35 

l.l8 

1.09 

1 .08 

0.91 

0.89 

0.87 

0.74 

0.71 

O 

*4 

O 

0 .60 

0.58 

0 .47 

0.45 

c  h4°2  -  Furfural  CHtCH^ 

CH:C<-CHO 

See  acetaldehyde,  acetone,  lactic  acid  (under  acetic  acidl 
acetate. 


ethyl 


FURFURAL  -  C9H<02  .  Ethylene  Glycol 


(J.  B.  Conway 

and  J.  J 

.  Norton, 

Compositions  in 

gms.  oer 

100  gms» 

Water 

Glycol 

Furfural 

92.1 

0.0 

7.9 

80.9 

1 1 .21 

7.90 

72.2 

19.15 

8.71 

62.2 

28.1 

9.18 

57.6 

32.2 

10.2 

41.6 

46.3 

12.1 

29.4 

50.6 

20.1 

Ind.  Eng.  Chem. , 
solution  at  25°* 

1 433 »  1951 

Water 

Glycol 

Furfural 

18.91 

52.9 

28.19 

11.9 

47.5 

40.6 

8.49 

36.2 

55-4 

7.17 

29.74 

63.1 

4.13 

11.45 

84.4 

5.22 

0.0 

94.78 

1009 
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FURFURAL 


Tie  lines.  Wt.  % 

Glycol 

in  layers. 

Aqueous 

Furfural 

7.3 

2.3 

14*3 

4.8 

21  .9 

6.1 

28.8 

7.7 

G 1  yco 1 


FURFURAL  -  C4  Hydrocarbons. 

C.  Holloway,  Jr.  and  S.  H.  Thurber,  ( Ind.  Eng.  Chem. ,  36,  980,  i944>  » 
reported  cloud  points  for  mixtures  of  96%  furfural  and  4%  water  with 
varying  percentages  (up  to  34%)  of  n-butane,  isobutane,  and  i-butene. 

At  the  same  temperatures  about  three  times  as  much  olefin  is  tolerated 
as  paraffin. 


FURFURAL  -  C4H10,  n- Butane. 

(J.  Griswold,  M.  E.  Klecka,  and  R. 
839,  1948). 

The  system  gives  three  liquid 
layers.  It  was  studied  at  37.8°, 

51. 7°,  and  at  93. 30. 


V.  West,  Jr.,  Chem.  Eng.  Progress 


Fur  furs  1 


Compositions 

at  points  in  gms 

37.8° 

.  per  100 

gms.  mixture 

at 

93. 3° 

Point 

Water 

Furfural 

Butane 

Water 

Furfural 

Butane 

a 

91.30 

8.30 

0.4 

83.93 

15.67 

0.4 

b 

3.59 

91.75 

4.66 

5.61 

86.66 

7.73 

c 

J  * 

0.38 

6.84 

92.78 

0.49 

16.38 

83.13 

a 

_  * 

90.7 

9.3 

0 

87.7 

12.3 

0 

e 

f 

6.5 

93.5 

0 

14.3 

85.7 

0 

0 

92.97 

7.03 

0 

83.93 

16.07 

g 

‘Interpolated 

0 

1  from 

8.28 

data  of  II 

91.72 

281 . 

0 

30.0 

70.0 

relics 

Phases, 
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FURFURAL 


FURFURAL  -  C7Hg,  Toluene. 


(0.  S.  Knight,  Trans.  Am.  Inst.  Chem.  Engrs.,  32,  439,  1943>* 


Gms.  furfural  per  100  gms.  of 


Furfural 


the  layers  at  250. 


Aqueous 

Toluene 

0.97 

5.5 

1 .67 

10.2 

2.5 

19.3 

3*2 

26.3 

3.8 

35.0 

4.4 

40.5 

4.7 

52.2 

5.0 

60 .8 

8. 5a 

94. 7a 

(a)  Mutual  solubilities  of 
furfural  anil  water 
( 1 1  281 ) • 


"Furfural  was  shown  not  to  be  a  blending  agent  for  toluene  and  water. 
This  is  due  to  the  incomplete  miscibility  of  water  and  furfural.  Con¬ 
centrations  of  water  in  the  toluene  phase  were  undetermined. 


FURFURAL  -  c7Hi4°2*  Isoamyl  Acetat 


Fur  furs  1 


(II  282). 

correction:  The  lower  part  of  the 
table  should  read:  "The  percentage 
of  furfural  in  conjugate  layers 
fixing  tie  lines  were: 

Layer  I  2.0  4«2 

Layer  II  16.0  36«o" 

Layer  II  begins  with  the  item 
94.7%  furfural  in  the  upper  part 
of  the  table. 

In  column  5  read  78.7  instead  of  38.7 


FURFURAL  -  Sodium  Oleate  (II  281)- 


c5h5n 


Pyridine.  9H:  CHCH:  CHCH:  lj».  See  CC14,  CS2,  CHCI3. 


(NH4)2S04,  Na2C03,  NaCl, 


Plait  points  for  salts,  K2003,  KC1,  KF,  MgS04  ,  ,  - 

NaNO  ,  Na2S0  ,  Na2S203  are  given  by  Ginnings,  Veb^  an  1 

and  effects  Sn  critical  solution  te«perat«re  of  CaCl2,  KBr,  LiOl,  a 


NH  NO  ,  NaClO.,  are  given  by  Timmermans  (1907 
4  3  ^ 
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C5V 


PYRIDINE  -  H2S04  -  Sulfuric  Acid. 

(F.  H.  Peakin,  J.  Soc.  Chem.  Ind.  sg,  561,  1940). 


PYRIDINE 

(J.  c. 


-  Benzene  (II  288-9). 

Smith,  J.  Phys.  Chem.  376, 


1942) . 


This  system  is  of  interest 
-because  it  is  one  of  the 
earliest  to  be  found  with 
such  pronounced  solu tropic 
effect  (reversal  in  slope 
of  tie  lines) . 


Gms.  per  100  gms.  Solution 


Pyridi ne 


Water  Pyridine  Benzene 


Aqueous  Layer  Benzene  Layer 


95.8 
72.1 

52.3 
33.7 

25.9 

12.3 
6.4 

2.9 
1.1 
0 . 4 


3.9 

26.7 
43.4 

54.8 
56.  3 

51.2 

44.3 

34.9 
24. 1 
12.8 


0.3 

1 .2 

4.3 

11.5 

17.8 

36.5 

49.3 

62,2 

74.8 

86.8 


2.5 

5.2 

8.0 

11.2 
18.4 

26.1 

34.6 

41.6 

50.0 

54.3 

56.2 


7.5 

13.6 

18.9 

23.9 

30.7 
33.0 

34.7 
37.0 
41.3 
44.5 

48.9 
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PYRIDINE 


J.  C.  Smith,  V.  0.  Stibolt,  and  R.  W.  Day, 
presented  complete  data  for  the  sys¬ 
tem  at  15°,  45°  and  6o°.  With  ris¬ 
ing  temperature  the  position  of  the 
solutrope  or  horizontal  tie  line 
rises  and  reaches  the  peak  of  the 
curve  at  about  75° •  At  that  tem¬ 
perature  the  plait  point  shifts 
from  one  side  of  the  curve  to  the 
other.  This  is  the  first  such  sys¬ 
tem  which  has  been  thoroughly  in¬ 
vestigated  . 


,  (Ind, 

.  Eng.,  41, 

190,  1951) 

Wt.  %  Pyridine  in  ; 

Temp. 

Solutrope 

At  Peak 

IS 

29.8 

58.5 

25 

34.8 

56.3 

45 

39-1 

54.4 

60 

45 

54.45 

79.3d 

D.p.)  - 

.55.2 

Additional  observations  were  made  on  the  system  by  Lei  kola  (1940)  (but 
no  tie  lines),  and  by  Siggia  and  Hanna  (1941)  »  but  with  no  numerical 
data  and  not  an  individual  binodal  curve. 


PYRIDINE  -  CgHgO  -  Phenol  (II  287). 


PyrH  ine 


PYRIDINE  -  C6H7N.  Aniline  (II  288). 


The  closed  curves  in  the 
graph  are  interpolated 
from  Mertslin's  data.  Tie 
lines  are  probably  longi¬ 
tudinal,  with  a  plait 
point  on  each  side.  Cor- 
rection:  In  the  last  col¬ 

umn  opposite  92.1  change 


PYRIDINE 


C_Hq,  Toluene  (II  289). 
7  o 


(Leikola,  1940)* 

Gms.  per  100  gms.  Solution 
( Recalculated ) 


Water 

Pyridine 

Toluene 

38.5 

55.9 

5.6 

21 .2 

60.6 

18.2 

10.3 

52.7 

37.0 

2.0 

32.7 

65.3 

:f.  also  Shilow  and  Lepin 
>22).  No  data  on  tie  lines 
jve  1%  pyridine  are  record- 
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PYRIDINE 


PYRIDINE  -  C7H602, 


Benzoic  Acid,  CgHgCOOH. 


(E.  F.  Zhuravlev,  Bull.  Inst.  Re- 
cherches.  Biol.  Perm.  11,  37,  1937*  • 
Chem.  Abstr.  32,  2417)*  Graphs  are 
interpolated  from  Zhuravlev's  data 
which  are  similar  to  those  for  phenol 
The  6o°  and  90°  curves  (metastable) 
are  equilibria  with  sub-cooled  ben¬ 
zoic  acid  which  has  a  melting  point 
in  equilibrium  with  water  of  94.6°. 
Closed  curves  were  observed  between 
115. 50,  the  critical  solution  tem¬ 
perature  of  .water  and  benzoic  acid, 
and  1240,  the  ternary  critical  point. 


Water 


Pyridine 


Benzoic  Acid. 


PYRIDINE  -  CyH^OjN,  Anthranilic  Acid,  o- Aminobenzo ic  Acid,  NHjCgH^COOH. 

(E.  F.  Zhuravlev,  J.  Gen.  Chem.  (D.S.S.R.)  8,  1704,  1938;  Chem.  Abstr. 
13,  4860). 

The  system  is  similar  to  that  of  benzoic  acid  and  shows  a  triple  crit¬ 
ical  point  at  ios°C.  Anthranilic  Acid  has  a  submerged  (metastable) 
critical  solution  temperature  with  water  at  78°,  below  the  freezing  sol¬ 
ubility  curve  at  104. 40. 


PYRIDINE  -  CgHj0,  Xylene  (II  288). 

Gms.  per  100  gms.  solution  at 
20-210  (recalculated). 


Water 

Pyridine 

Xylene 

28.1 

65.4 

6.5 

16.4 

64.3 

19.3 

12.0 

50.2 

37.8 

2.0 

32.7 

65.3 

(Leikola,  1940). 


C5H6°4  '  laconic  Acid  CH2  :  C(COOH  )CH2COOH . 

Distribution  between  water  and  ether  (II  291,  ref.) 


CSH8°2  ■  Methyl  Methacrylate.  See  Methanol. 

C5H8°3  *  Levulinic  Acid,  CHjCOCHjCHjCOOH. 

Distribution  between  water  and  chloroform,  ether,  or  xylene  (II  292-3) 


CcH o  -  CcH i q 

TERNARY  AQUEOUS  SYSTEMS 

C$H804  -  Gtutaric  Acid,  CH2( CHjCOOH) 2 . 

Distribution  between  water  and  chloroform  or  ether  (II  293). 


CjHgO^  -  D  inte  t  hy  lma  1  onic  Acid,  (CH^ )2C(COOH )2 . 

Distribution  between  water  and  ether  or  n-amyl  alcohol  (II  293>>  but 

extending  almost  to  the  peaks  of  the 
binodal  curves  (beyond  it  in  the  case 
of  ether) so  that  the  diagram  can  be 
inferred  approximately  .  Corrections: 
The  heading  "Gm.  Mols.",  etc.  was 
taken  from  the  original  paper,  but 
evidently  should  be  "Gm.  equiv.". 
(half  as  much)  since  the  solubilities 
are  insufficient  for  the  concentra¬ 
tions  reported.  On  p.  II  294  the 
second  solvent  for  ethylmalonic  acid 
should  be  benzene  instead  of  ether. 


DM  HA 


C^HgOjBr  - g  Bromovoleric  Acid,  CHgCHjCHjCHBrCOOH. 

Distribution  between  water  and  benzene,  toluene,  or  olive  oil  (II  295) 


c5H9°2Br  ‘a  B 


Distribution 


romo isova leric  Acid.  (  CH3) 2CHCH2CHBrCOOH . 

between  water  and  olive  oil.  (II  295)  • 


Potassium  Isovalerate  and 


C,Ho0-K 

5  9  2  ,  ,rnt  r-it  Tables  HI  422). 

CcH„0oN a “Sodium  Valerate  (Int. 

water  and  aniline  or  nitrobenzene. 


'5  9  2 
Distribution  between 


C5Hg°3N  -  A 


Distribution  between 


cetylurethane  C^CONHCOOC^H $  (II  203). 


water  and  olive  oil. 


c5hio  ‘ 
Acid. 


........  ... 
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C5H 1 0 


PE.NTENES  -  CgHgO,  Phenol  (Francis, 

Compositions  at  points  in  gms. 
per  100  g  liquid. at  25°* 


Point 

Water 

Phenol 

Pentenes 

a 

91-4 

8.5 

O.'l 

b 

13 

74 

13 

c 

0.2 

10.8 

89 

d 

91.3 

8.7 

0 

e 

29 

71 

0 

f* 

4.4 

95-6 

0 

g* 

0 

81 

19 

P 

2 

42 

56 

(plait 

pt . ) 

'Equilibrium 

with  solid  phenol. 

The 

system 

is  novel 

in  having 

three  liquid  layers  although  two 
components  are  miscible  as  li¬ 
quids.  This  combination  is  not 
unique,  however,  cf.  aniline- 
methylcyclohexane  or  n-heptane 
and  some  of  the  other  phenol 
systems. 


1950  p.  245) 


Phe  no  1 


CjHjq  -  Tr ime t hy le thy le ne  ( CH3 )jC: CHCH3 . 

Water  tolerance  of  mixtures  with  low  concentrations  of  methanol, 
ethanol,  isopropanol,  and  sec-butanol  were  presented  by  Ormandy,  Pond, 
and  Davies  (1934)  with  graphs  and  numerical  data. 


CgHioO  -  Diethyl  Ketone,  (€2*15)2^0.  See  Ethanol. 


C5H10°2  '  n*  Valeric  Acid,  (CH^CHj  )  3COOH  )  .  See  CC14< 

Distribution  of  valeric  acid  between  water  and  chloroform,  2-butanone, 
n-  and  sec-butanol ,  ether,  petroleum  ether,  n-  and  tert-amyl  alcohol, 
benzene,  toluene,  xylene,  or  olive  oil,  all  at  low  concentrations  of 
acid  in  each  phase  (II  301-2).  The  systems  of  petroleum  ether,  toluene, 
and  xylene  are  solutropic,  each  with  a  horizontal  tie  line.  Correction: 
In  the  chloroform  table  (II  301)  read  "0.390"  instead  of  "0.890". 


CrH. „0„ 


-  Isovaleric  Acid,  ( CH3) jCKCHjCOOH .  See  CC1, 


CHCI3  jlsobutanol . 


(n^,r;bUni?nS  arT  ?irn  f0r  isovaleric  acid  between  water  and  ether 
centra? ’  °  ?  01  '  1  3°2’;  and  Pet^eum  ether  (II  306)  at  low  con- 
D  each  Phase.  The  petroleum  ether  system  is  solutropic. 

isolmt^  1  coh  arehglVeD  a  50  f°r  isOValeric  a^d  between  water  and  EtBr 
fn  3oi-6?  extend?nnzene'  “ 1 ‘«>benzene ,  toluene ,  xylen  e,  o-nitro toluene 
case3nf  Jiin  1  d  ?•' ^actically  over  the  entire  fields/  i.e.,  in  the 

ene  as  igh  as  8.507  moles  per  liter  non-aqueous  layer  which 


C5HI0°2 
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is  about  92%  acid,  and  must  be 


almost  free  of  toluene.  Graphs  for  all 
of  these  systems  are  virtually  iden¬ 
tical.  Those  of  ethyl  bromide,  ni¬ 
trobenzene,  and  o-nitrotoluene  which 
are  denser  than  water,  each  contains 
an  isopycnic  or  tie  line  connecting 
compositions  of  equal  density. 
Correction:  In  the  benzene  table 
(II  304)  are  three  typographical  er¬ 
rors:  in  column  3  for  0.8641  read 
0.0641;  in  column  8  for  77.2921  read 
7.2921;  in  column  9  for  0.087  read 
0.097* 


CsH.0O2,  Four  esters,  Methyl  n-Butyrate,  Ethyl  Propionate,  n-Propyl  Ace 
tate,  n-Butyl  Formate,  See  Ethanol.  For  n-Propyl  Acetate  see  also 
n -P  ropano  1 . 


C5H10O3  -  Ethyl  Carbonate  -(CjHjO^CO.  See  Acetic  Acid  and  Lactic  Acid 
listed  under  the  former. 


C5H10°4  *  «on°acetin,  CHjOHCHOHCILjOCOCT^  with  Olive  Oil  (IX  307). 
CsHuBr,  I  soantyl  Bromide,  (CH3)2CH  CH2CH2Br.  See  Ethanol. 

C5H11N  -  Piperidine,  <j:H2CH2CH2CH2CH2NH . 

Distribution  between  water  and  chloroform,  ether,  benzene,  or  xylene 
in  dilute  solution  (II  308). 

PIPERIDINE  -  C^H^O ,  Phenol  (II  308). 

The  fragmentary  data  of  the  table  are  inadequate  to  interpolate  a 
curve  for  any  one  isotherm. 


307). 


PIPERIDINE  -  C6H7N,  Aniline  (II 


Piperidine 


There  is  little  difference  between 
the  data  at  o°  and  that  at  50°;  but 
an  extra  point  at  the  latter  makes 
it  more  complete. 
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c5HI I  ■  C5MI 2 


csHn0N  ' 

III  427. 


Valeramide,  CH ^ ( CHj ) jCONHj 


Olive  Oil,  Int.  Critical  Tables 


CjHjjOjN  -  Butyl  Carbamate.  See  note  under  C2H502N. 

C^Hj jOjN  -  (X  Ami no va 1 e r  i  c  Acid  CHjCHjCHjCHNHjCOOH  and 
d  Ami  no  i  s  ova  1  e  r  i  c  Acid  (CH3)2CHCHNH2COOH. 

See  C4H100,  n-Butanol. 


c5h12  *  n*Pentane-  See  methanol,  acetic  acid,  ethanol,  acetone. 

CgHjj  -  Isopentane,  (CHj)jCHCHjCHj.  See  ethanol. 

CjHijNCI  -  t-Chloroamyl  Amine  Cl(CH2)gNH2  (II  318). 

Distribution  between  water  and  tetrachloroethane,  benzene,  or  nitro¬ 
benzene  (ref.). 


c5h12°  '  n‘Amyl  Alcohol  -  CH3(CH2)4OH.  See  acetaldehyde,  acetic  acid, 
acetone,  ammonia,  n-  and  iso-butyric  acids,  caproic  acid,  chloroacetic 
acid,  dimethylmalonic  acid,  diethyl  amine,  ethanol,  ethylene  glycol, 
ethyl  xanthic  acid,  formaldehyde,  formic  acid,  glycolic  acid,  hydrogen 
peroxide,  iodine,  malonic  acid,  methanol,  methyl  amine,  nitric  acid, 
oxalic  acid,  n-oropanol,  propionic  acid,  trichloroacetic  acid,  tri¬ 
ethyl  amine,  n-valeric  acid. 


n-Amyl  Alcohol  -  Salting  out  by  inorganic  substances,  As,0_  and  CdCl0 

(Int.  Critical  Tables  III  421);  NaCl  (ibid  416);  fLS0„  (ibid  420) 

Sa  u  Lln)’  °ther  substances  in  Seidell  I.  Cdl_  370,  CsNO,  315,  HAs0o 
113,  H3B03  129,  HgCl2  631,  KCNS  725,  KC1  779,  KT  822,  LiCl  918-9,  NH  NCL 
315.  "  3 


n-Amyl  Alcohol  -  CgH^.0,  Phenol  (II  387  ). 

Distribution  of  phenol  between 
water  and  amyl  alcohol  extending 
UP  to  53%  phenol  in  the  non-aq- 
ueous  layer.  The  positions  of 
the  binodal  curves  in  the  graph, 
are  speculative  except  for  their 
extremit ies . 


Phenol 


n-AMYL  ALCOHOL  -  C^O^  -  Picric  Aci  d  .  •  2 , 4 . 6 -Tr  i 
Distribution  only  up  to  about  6%  picric  acid. 


ni trophenol . 


(II  330). 


r  h  ioio 

Viz0 
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ISOAMYL  ALCOHOL 

C5H12°  '  Isoa'nyl  Alcohol  (CH3)2CHCH2CH2OH. 

See  methanol,  ethanol,  n-propanol,  isobutanol  an(j  iactic  acids 

Distribution  coefficients  of  acids  between  water  and  isoamyl  alcohol: 
chloroacetic  (II  91),  isobutyric  (II  255),  isovaleric  (II  305),  malonic 
(II  168),  phenylacetic  (II  583),  propionic  (II  189),  succinic  (II  230), 
tartaric  (II  235)  >•  and  trichloroacetic  (II  70).  Salting  out  by  twelve 
sodium  salts  of  organic  acids  and  three  other  salts  (II  315).  NaBr  (I 
1162),  NaCl  (Fontein  1910). 


ISOAMYL  ALCOHOL  -  Hydrogen  Halides,  HC1  (I  574):  HB r  (I  568):  Hi  (I  580). 


The  positions  of  the  uooer  binodal  curves,  except  their  extremities,  are 
conjectural.  See  note  under  isobutanol  -  HC1,  H3r,  HI. 


ISOAMYL  ALCOHOL  -  C^Hg07 ,  Citric  Acid.  HOOCCOH( CH2COOH)2  (II  429). 

Only  distributions  are  given,  but  they  extend  to  57%  citric  acid  in 

the  aqueous  layer, almost  a  saturated 
solution.  Correction:  The  headings 
"Gm  Mo Is " ,  etc.,  though  taken  accu¬ 
rately  from  the  original  oaoer,  evi¬ 
dently  should  be  "gm.  equivalents" 
(one-third  as  much)  to  be  within  the 
limits  of  solubility.  The  graph  is 
partly  speculative.  The  upper  curve 
shows  equilibrium  with  solid 
C6H807'H20. 


Citric  Ac i d 
Hydra  t< 


C5H12° 


77a  te  r 

C5H1 20,  2-Me thylbutanol  and  Di e t hy lea r b i no  1 


See  acetic  and  lactic  a 


c  ids 


CsH120,  tert.  Amyl  Alcohol  CHjCHjC  CH3  )2COH.  See  glycerol. 

Distribution  of  formic  (II  29),  acetic  (II  106),  propionic  (II  189), 

and”  tert  !Ianyj6aicoholHC0istrib»t!onaof°lert!Ia!l?laicoholbbewe”n«a- 

ter  and  olive  oil  (II  315)* 

C,.H.,0,S2  -  Dimethyl  S.ilfon  Dimethyl  Methane,  ( CH3)  2C(S02CH3)  2 .  or  Di¬ 
ethyl  Su 1 f on  Methane,  CHj(  SOjCjH,.  )2 . 

water  and  olive  oil  (II  317)* 


Distribution  between 
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.H  „  -  Petroleum  Ether,  Saturated  hydrocarbons  mostly  pentanes  and  hex- 
a  net  but  often  containing  naphthenes  or  c yc 1 00a r a f f i n s .  See  formic 
acid,  methanol,  acetic  acid,  ethanol,  ethyl  acetate,  propionic  acid. 


C,H,COOH. 

O  J 


PETROLEUM  ETHER  -  Benzoic  Acid, 

Distribution  between  water  and  "benzine"  or  petroleum  ether  (II  512-3) 
In  both  tables  the  system  is  solutropic,  that  is  the  acid  dissolves  y 
preference  in  the  aqueous  layer  at  low  concentrations  and  m  the  hydro 
carbon  at  higher  concentrations. 


-  n-Amyl  Amine,  CH^ ( CHj ) • 

Distribution  between  water  and  chloroform  (II  318)  or  xylene  (II  317  )• 


CgHjjN  -  Isoamyl  Amine  (CH3 ^CHCHjCHjNHj - 

Distribution  between  water  and  ether  (II  318)  or  xylene  (II  317). 


CfiH207N3Na  -  Sodium  Picrate  or  Sodium  2 , 4 , 6- Tr ini t rophe no  la t e  , 

NaOC^Hj ( NOj ) 3 •  Effect  of  concentration  in  water  on  solubility  of 
ether  (II  276)  or  aniline  (II  410)or  nitrobenzene  (Euler  and  Suanberg, 

1917) 

C6H3C13  -  1 , 2 , 4-Trichlorobenzene  and  C^^Clj,  o- Dich  lo  robenz  ene . 

Distribution  of  diethyl  amine  between  water  and  chlorobenzenes.  (II 
279)  • 

C^HjO^Nj  -  Picric  Acid  -  2 , 4 , 6- Tr i n i t ropheno  1 ,  HOC^Hj ( NO 2)j . 

Distribution  between  water  and  bromoform,  chloroform,  ether,  n-amyl 
alcohol,  benzene,  toluene,  or  gelatin  (II  330-2).  The  first  three  are 
solutropic  on  a  weight  basis,  i.e.,  the  picric  acid  dissolves  first, 
mostly  in  the  aqueous  layer, and  at  higher  temperatures  mostly  in  the  or¬ 
ganic  layer,  especially  in  ether.  Additional  data  on  the  benzene  system 
are  given  by  balden,  Ber.  3^,  4191  (1901).  Distribution  between  water 
and  tetralin  was  studied  by  Herz ,  Int.  Critical  Tables  III  428. 


PICRIC  ACID  -  C6Hfi0,  Phenol. 

(V.  F.  Ust-Kachkinstev,  J.  Gen.  Chem.  (U.S.S.R.  )  1,  2069,  1937).  Iso¬ 
therms  of  the  system  at  35,  45,  52,  60,  65,  70,  80,  ioo°.  These  shift 
from  three  phases  (solid  plus  two  liquids)  at  low  temperature  to  a  sim¬ 
ple  solid-liquid  line  at  the  maximum  temperature. 


CSHSBr  '  Bromobenzene.  See  methanol,  acetic  acid,  ethanol,  acetone, 
n*propanol ,  caproic  acid. 

Distribution  of  diethyl  amine  between  water  and  bromobenzene  (II  279) 


C6H5C1 


Chlorobenzene.  See  methanol,  acetone,  2-butanone  (or  methyl 
ethyl  ketone). 


C^HgONa  - 


Sodium  Pheno late  or  Sodium  Phenate. 


Ether  (II  276). 
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^"6^5^^2  '  ^■trobemene.  See  iodine,  formic  acid,  methanol,  acetic  acid 
ethanol,  mono-,  di-,  and  trichloroacetic  acids,  propionic  acid,  n-  and 
isobutyric  acids,  caproic  acid. 


NITROBENZENE  -  H2S04,  Sulfuric  Acid  (II  357). 


The  portions  of  the  table  (II  357)  marked  "Total  composition  Wt.  %" 
and  "Wt.  %  composition"  are  confusing  since  they  are  not  compositions  of 
any  phase.  They  have  only  laboratory  signif icance^could  be  deleted. 

The  compiler  has  used  one  of  them,  however,  to  help  calculate  the  fol¬ 
lowing  compositions  in  gms.  per  100  gms.  liquid  in  equilibrium  with  solid 
phases  at  o°. 


Water 

H2S04 

Nitro¬ 

benzene 

Solid 

Phase 

1.9 

98.1 

0 

(1) 

0 

85.3 

14. 7a 

(1) 

13.7 

79.7 

6.6 

(2) 

11.2 

83.9 

4.9 

(2) 

10.8 

86.2 

3.0 

(2) 

0.0 

71.5 

28. 5a 

(3) 

1.4 

66.6 

32.0 

(3) 

1 .7 

59.7 

38.6 

(3> 

0.6 

44.2 

55.2 

(3) 

1 .0 

34.9 

64.1 

(3) 

(1 )  H2S04,  m.p.  10. 40 

(2)  H2S04*H20,  m.p.  8.6°,  84.5% 


W 


131 

qq.  4%  H  oO 


m.p.  11.60 


(a)  These  points  were  calculated 
from  the  graph  of  Masson,  J. 
Chem.  Soc.  1931,  3200. 


A  fourth  solid  phase,  nitrobenzene  (m.p.  5.6°)  was  ignored  in  the 
original  in  the  development  of  the  o°  isotherm,  presumably  because  0 
subcooling.  The  equilibrium  with  this  phase,  if  it  ^reallowedto 
crystallize,  would  "submerge"  the  binodal  curve  almost  if  not  quite  c 
pletely  (cf.  ethanol-benzene).  One  point  in  the  table  (II  357),  61. 0* 

H  SO  ,  38.4%  C.ff  NO  ,  0%  H  O,  is  inconsistent  with  the  graph  Jho"Sh  p 
ild  cdr?ectly.6  Perhaps  the  percentages  of  C6H5N02  and  water  should  be 

interchanged. 


NITROBENZENE  -  Sulfuric  Acid  (I  500). 


Bailey  and  Hilton's  data  recalculated  to  gms.  per  100  gms.  solution  at 
17°. 


Water 

h2so4 

Nitrobenzene 

50.9 

48.9 

0.23 

43*5 

56.2 

0.3 

26.4 

72.7 

0.87 

17.5 

79.o 

3-52 

14.25 

77.15 

8.6 

11.4 

72.16 

16.44 

8.9 

65.6 

25*5 

Water 

h2so4 

Nitrobenzene 

7.6 

61 .6 

30.8 

6.0 

54.8 

39.2 

3*2 

37-4 

59.4 

1.73 

23.7 

74.6 

0.88 

15.53 

83.6 

0.46 

8.85 

90.7 

0.06 

1 .62 

98.3 

1021 


TERNARY  AQUEOUS  SYSTEMS 

NITROBENZENE  -  Kerosene  (Holmes.  1918). 

Three  layers  are  formed  below  180  and  two  above  180.  No  graphs  or 
numerical  data. 


NITROBENZENE  -  Solubility  in  aqueous  solutions  of 
357). 


ten  organic  salts  (II 


NITROBENZENE  -  CgHgOj,  Phenylace tic  Acid.  CfiHsCH2COOH  (II  583). 

Distribution  extending  to  high  concentrations  of  acid,  about  35%  in 
the  nitrobenzene  layer. 

C^HjOjN  -  o-Nit rophenol  ,  HOCgH^NOj. 

See  methanol,  ethanol.  Effect  of  o-  and  o-nitrophenol  on  the  critical 
solution  temperature  of  water  and  phenol  (II  380).  The  ortho  isomer  has 
about  thirty  times  as  much  effect  as  the  para  isomer.  Correction:  In 
the  table  "comolete  miscibility"  should  be  "incomplete  miscibility" 

(four  times  including  the  footnote). 


CgHgOjN  -  m- Ni t rophenol .  See  ethanol. 

CgHgOjN  -  p-Nit rophenol .  See  methanol,  ethanol,  o-nitrophenol. 

CgHgSOjNa  -Sodium  Benzene  Sulfonate.  Solubility  of  ether  (II  275)^ 

•  isoamyl  alcohol  (II  315)  or  aniline  (II  407)  in  aqueous  solutions  of 

C6H5^°3Na ' 

C6H5°7K3  '  Potassium  Citrate.  KOOCOOH( CH2COOK  )2 .  (HjO  -  Ethanol  I  709). 

Ethanol 


*"6^5®7^a3  *  Sodium 
(II  315), 


Citrate.  Solubility  of 
and  aniline  (II '409). 


ether 


(II  275). 


isoamyl 


a  lcoho 1 
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BENZENE 


*  benzene.  See  acetaldehyde,  acetic  acid,  acetone,  butanols,  n-but- 
yric  acid,  caproic  acid,  ch  lo roa ce t i c,  d i ch lo roace t i c  ,  trichloroacetic 
acids,  Aioxane,  ethanol,  ethyl  acetate,  formic  acid,  isohutvric  acid 
isovaleric  acid,  methanol,  n-  and  isopropanols,  propionic  acid,  uyridine 


Distributions  between  water  and  benzene  are  given  for  the  following 
substances. 


Br  I  210  HgBr  I  6na 

HCN  I  570  HgCl  I  631 

HC1  I  575  I2  I  666 

HO  I  590  N-H  I  1028 

H^S  ICT  III  420  ' 

Acetanilide  II  60s 

Acetyl  o-Toluidine  ICT- III  431 

Aminoazobenzene  II  705 

Aniline  II  416 

Anisidine  II  560 

Anthranilic  Acid  II  540  (ref.) 

Benzoic  Acid  II  sio-i2t>)  515 

Benzyl  Amine  II  554 

Bromoacetic  Acid  II  86 

m-  and  p-Bromoanilines  ICT  III  428 

d -Bromobutyric  Acid  II  238 

Cf-  and.^ -Bromovaleric  Acid  II  295 

q  -Bromoisovaleric  Acid  II  295 

Caproic  Acid  II  438-9 

Chloral  Hydrate  II  93 

<5  -Chloroamyl  Amine  II  318 

o- ,  m-,  and  p-Chloroanilines  II  372 

fj  -Chloroorop ionic  Acid  II  171 

Crotonic  Acid  II  222 

Cyanoacetic  Acid  II  164 

Diethyl  Amine  II  279-80 

Diethyl  Tartrate  ICT  III  431 

Dimethyl  Amine  II  160 

3,  5-Dinitrobenzoic  Acid  II  471 


Dipropyl  Amine  II  466 
Hydroxyazobenzene  II  700 
Hydroxyquinoline  ICT  III  431 
Iodoacetic  Acid  II  94 
/$  -Iodoprop ionic  Acid  II  172 
Isocap roic  Acid  II  438 
Mandelic  Acid  II  595° 

Methyl  Amine  II  65 
/^-Naphthol  II  660 

a-  and /3 -Naphthyl  Amine  II  66  5 
o- ,  m- ,  and  p-Nitroanilines  ICT 

III  428 

o-Nitrobenzoic  Acid  II  488,  491 
m-Nitrobenzoic  Acid  II  488 
p-Nitrosomethylaniline  ICT  III  430 
p-Ni trosodimethylaniline  ICT  III  431 
Phenolohthalein  ICT  III  432 
Phenylacetic  Acid  II  583 
o-  and  m-Phenylene  Diamine II  42a 
Picric  Acid  II  330-2 
Piperidine  II  308 
Resorcinol  II  396 
Salicylic  Acid  II  524-5 
o-.  m-,  p-Toluidines  II  558 
Trichlorobutyric  Acid  II  220 
Triethyl  Amine  II  468d 
Trimethyl  Amine  II  212 
Valeric  Acid  III  301-2 


ICT  =  Int.  Critical  Tables. 

(a)  Correction:  All  six  of  the  concentrations  under  "C6H6  layer"  shoul 
be  divided  by  ten. 

(b)  T  C.  Chu,  C.  C.  Taylor,  and  D.  J.  Levy,  Ind.  Eng.  Chem.  <u>  “5*  _ 

(1950)  gave  distributions  in  presence  of  wetting  agents  for  B 

19.8  to  34.4  and  Cy  X  104  -  3*1  to  6.52* 

(c)  Also  Smith  and  White  (1929) • 

(d)  Also  R.  Linke,  Oel  u.  Kohle  32,  31/32  723  ( 1 Q39 > • 


_  1-1  *  ~  /T  can  1  complex  isotherms 

BENZENE  -  ArC104,  Silver  Perchlorate  (I  S4) 

are  shown  in  the  original. 
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BENZENE 


BENZENE  -  Alcohols.  (Orman-iy,  Pond,  and  Davies,  1934) 


BENZENE  -  CfiH60  -  Phenol,  C^HjOH  (II  359,  378-9,  385.  387). 


Corrections:  On  II  369  in  the 
uoper  table  under  C^H^OH  instead 
.of  "29.29"  read  "70.70".  In  the 
note  near  the  bottom  of  the  same 
page  the  system  studied  by 
Mertslin  (Merclin)  involved  ben¬ 
zine  (gasoline)  not  benzene.  On 
II  379  in  the  last  column  of  the 
upper  table  instead  of  "59.23" 
read  "95.23".  The  two  halves  of 
the  table  should  be  entitled 
"Organic  Layer"  and  "Aqueous 
Layer"  because  in  the  last  two 
items  the  aqueous  layer  is  the 
upper  layer  (cf.  II  369).  There 
is  an  isopycnic  (dashed  tie  line) 
at  which  the  two  layers  have  the 
same  density  (calcd.  at  about  22% 


Pheno 1 


0.1188".  The  dis- 
In  Schweissinger's 
CgHgOH  per  100  gms.  solution 


benzene  in  the  organic  layer). 

In  Vauble's  table  (II  387)  read  "0.1788"  instead  of  " 
tributions  opposite  "150  cc"  are  evidently  incorrect, 
table  (II  389)  the  heading  should  be  gms. 
at: ". 


Rathmann  (1937)  presented  a  graph  but  no  numerical  data  for  this  sys¬ 
tem.  His  curve  is  closer  to  the  right  side  line  than  the  one  shown  here. 


TERNARY  AQUEOUS  SYSTEMS 


c6rt6 


BENZENE 


BENZENE  -  C6H7N,  Aniline,  C^-HgNHj  (II  416)  . 

(Griswold,  Chew,  and  Klecka,  1950).  Gms.  per  100  gms.  liquid. 


Anil ine 


Aqueous  Layer  Organic  Layer 


Anilinea 

Waterb 

Aniline 

3*66 

5.22 

94.78 

2.75 

2.7 

75-6o 

2.38 

1 .8 

63.82 

2.07 

0.9 

47.34 

i.7l 

0.55 

35.57 

1.18 

0.27 

24.30 

0.78 

0.2 

11.21 

(a)  Benzene  below  0.3* 

(b)  Interpolated  from  curve. 


Similar  data  are  given  at  50°.  The  system  contains  an  isopycnic 
(dashed  line)  or  tie  line  connecting  compositions  with  equal  density 
(position  estimated). 


BENZENE  -  C?HgO ,  m-Cresol,  CHjC^H^H, 


m-Creso 1 


(Rathmann,  1937). 

Gms.  per  100  gms.  solution 
(Temperature  not  stated) 


Water 

Cresol 

Benzene 

12.8 

87.2 

0.0 

9.7 

80 

10.3 

4.0 

54.i 

41 .9 

2.1 

34-5 

63.4 

0.9 

20.0 

79.i 

0.5 

14.9 

84.6 

le  position  of 

the  isooycnic 

is  estimated. 


BENZENE  -  Sodium  Oleate. 

E.  L.  Smith  (1932)  presented  a  complex  isotherm  for  this  system 


BENZENE  -  Gasoline.  Water  tolerance  (I  588) 


C6H6° 


Phenol , 


c6h5°h. 


See  acetic  acid,  acetone,  n-a.,1  alcohol,  benae.e, 
tartaric  acid,  trichloroacetic  acid. 
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PHENOL 


c6h6o 


PHENOL.  Salting  out  with  inorganic  salts: 

AgNO,  (I  66),  BaCl2  (II  376),  Ba(N03)2  (I  m>,  Ba(OH)2  (I  178),  CaCl2 
,11  376),  Ca (OH ) 2  (I  315),  Hg(CN)2  (I  617),  KBr  .(Timmermans,  19° 7 ) ,  KC1 
(I  779,  II  376),  KI  (I  822),  KN02,  KN03  (Timmermans,  1907),  KOH  (I  852, 

ref  )  K  SO  (I  876),  LiCl  (II  376),  (Schryver,  1910),  LiOH  (I  980), 

MgCl  (II  376.  Schryver,  1910),  MgSO,  (I  995),  NaBr,  NaCNS  (Schryver, 
iqioK  NaCl  (II  376),  NaF  (Schryver,  1910),  NaN03  (Int.  Critical  Tables 
III  402  ref.),  NaOH  (I  1173),  Na2s04  (Int-  Critical  Tables  III  409), 

SrCl2  (II  376,  Schryver,  1910),  Sr(OH)2(I  1519,  ref.). 


PHENOL  -  Salting  out  with  sodium  salts  of  organic 
11^9,  ref.)  benzoate,  formate,  lactate,  maleate 
chloroacetates,  salicylate,  succinate,  tartrate 


acids:  Acetate  (I 

mono,  di,  and  tri- 
(Schryver,  1910)* 


PHENOL. 

Distribution  between  water  and  organic  liquid  is  given  for  bromoform 
and  carbon  disulfide  (Int.  Critical  Tables  III  428),  carbon  tetrachloride 
(solutrooic) ,  chloroform  (II  386),  collodion  (II  387),  sec- 
octyl  alcohol  and  olive  oil  (II  379),  pentachloroethane  (solutropic), 
tetrachloroethane ,  tetrachloroethylene,  trichloroethylene  (solutropic), 
xylene  (II  386).  The  last  system  contains  an  isopycnic  (tie  line  con¬ 
necting  compositions  of  equal  density). 


PHENOL . 

Distribution  between  water  and  ohenol  of  HO  (I  590),  succinic  acid 
(II  230). 


PHENOL.-  H3BOv  Boric  Acid,  H3B03  (I  125.  ref.). 


PHENOL  -  HC1,  Hydrogen  Chloride  (I  573). 


No  data  are  available  for  the 
upper  right  half  of  the  graoh 
which  should  be  of  much  inter¬ 
est.  It  would  involve  high 
pressure. 


HCl 


PHENOL  -  HjD ,  Heavy  Water.  (II  375). 

Effect  of  H2D  on  critical  solution  temperature  of  phenol-water. 


TERNARY  AQUEOUS  SYSTEMS 


PHENOL 


PHENOL  -  H^POj,  Phosphorous  Acid  (II  377). 


Wate  r 


Pheno 1 


Water 


Phenol 


PHENOL  -  H3P04,  Phosphoric  Acid  (II  377). 

(Walton  and  Kepfer,  J.  Phys.  Chem.  3^,  543,  1930);  (Ust-Kachkintsev, 
J.  Gen.  Chem.  (U.S.S.R.)  1,  2069,  i937>  Isotherms  at  6o°,  ioo°,  130°, 
150°,  with  triple  critical  points. 

PHENOL  -  H2S04,  Sulfuric  Acid  (I  600,  ref.). 

(Ust-Kachkintsev,  1937)  Isotherms  with  triple  critical  points. 

PHENOL  -  C^Hj-Oj  ,  Catechol.  o-C6H4(OH)2  (II  381);  Resorcinol  (meta  ison 
(II  382)  and  Hydroquinone  or  quinol  (para  isomer)  (II  398-9). 

The  nearly  vertical  dashed  line  is  the  approximate  position  of  the 
equilibrium  with  solid  phenol. 


Water 


PHENOL 


C,H,0,  -  Pyroga 1 lo 1,  C,-H3(OH)3  (1,3.5)-  (I1  377) 

o  o  o 


/ 


Pyroga 1  lot 


Phenol 


Water 
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PHENOL 


c6ri6° 


PHENOL  -  C^HyN,  Aniline,  C^HgNHj  (II  415). 

A.  N.  Campbell,  J.  Am.  Chem.  Soc.,  62,  981,  1945)-  Compositions  in 
gms.  per  100  gms.  solution. 


Aqueous  Layer 

Organic  Layer 

Temp. 

Water 

Phenol 

Aniline 

Water 

Phenol 

Aniline 

96.6 

0 

3.4 

8.6 

4. 8 

0.0 

95.2 

96.5 

0.4 

3.1 

5-3 

10.2 

84.  5 

96,3 

1.1 

2.6 

4.6 

25.7 

69.7 

96.2 

0.9 

2.9 

4.2 

29.3 

66.5 

94.6 

4.4 

1 .0 

3.9 

63.0 

33.1 

92.8 

6.8 

0.4 

15.3 

75.0 

9.7 

93-1 

6.9 

0.0 

24.  4 

75.6 

0.0 

96.4 

0.0 

3*6 

25.4 

6.2 

0.0 

93*8 

96.7 

1.2 

2.1 

5.6 

31.7 

62.7 

94*5 

4.7 

0.8 

8.5 

66.2 

25.3 

93*3 

6*5 

0.2 

18.5 

75.o 

6.5 

91.6 

8.4 

0.0 

28.7 

7i.3 

0.0 

95.9 

0.0 

4.1 

48.0 

6.2 

0.0 

93.8 

91.7 

7.4 

0.9 

16.3 

69.0 

14.7 

87.6 

12.4 

0.0 

37.0 

63.0 

0.0 

95.1 

0.0 

4.9 

66.3 

7.2 

0.0 

92.8 

88.5 

10.8 

0.7 

30.0 

61.3 

8.7 

80.5 

19.5 

0.0 

5i  .1 

48.9 

0.0 

89.O 

10.1 

0.9 

69.6 

27.4 

63.7 

8.9 

64.7 

35.0 

0.3 

Near 

critical  solution  pt 

93.0 

0.0 

7.0 

96.7 

10.5 

0.0 

89.  5 

92.7 

0.5 

6.8 

( isopycnic ) 

13.8 

17.3 

68.9 

92.4 

4.0 

3.6 

17.1 

37.9 

45.0 

84.2 

13.6 

2.2 

32.3 

52.4 

15.3 

59*8 

35.5 

4.7 

Plait 

Pt. 

83.5 

0 

16.5 

oc 

rH 

20 

0 

80 

33 

i6.4<ffex.  )<o.6 

05 

13.2 

21.8 

Plait 

Pt. 
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C6HgO 


PHENOL 

Solutions  in  equilibrium  with  a  solid  phase- 


Solid 

Temp 

Water 

Phenol 

Aniline 

Compound 

8.6 

96.2 

3.0 

0.8 

II 

II 

95-3 

3*8 

0.9 

Phenol 

II 

17.7 

82.3 

0 

II 

II 

2.7 

81.5 

15.8 

Compound 

II 

3.0 

72.2 

24.8 

II 

II 

0.0 

17.0 

83.0 

II 

25*4 

0.0 

32.0 

68.0 

II 

II 

0.0 

66.5 

33*5 

II 

II 

3*1 

55*0 

41 .9 

Phenol 

II 

0.0 

84  .'5 

15. 5 

II 

II 

4*5 

95.0 

0.0 

in  most  cases  the  aqueous  layer  is  the  upper  one,  but  above  77  it  is 
heavier  than  the  aniline  layer.  There  is  an  isopycnic  of  tie  line  con¬ 
necting  compositions  of  equal  density  (dashed  line)  in  the  third  isotherm. 


PHENOL  -  C^HgNj  ,  ra-Pbenylene  Diamine,  C^H4(NH2>2  (  *  MPDA  •  ) . 


(E.  F.  Zhuravlev  and  M.  N.  Bychkova, 


1577,  1947). 


MPDA 


J.  Gen.  Chem.  (U.S.S.R. )  1 ,7* 


Fifty-three  observations  of  so¬ 
lution  temperatures  with  various 
binary  and  ternary  mixtures  are 
given,  from  which  the  isotherms 
are  interpolated.  The  ternary 
critical  solution  temperature  is 
85.5°.  The  dotted  line  near  the 
top  is  the  equilibrium  with  solid 
MPDA.  (m.p.  63°)  (position  esti¬ 
mated  by  compiler). 


PHENOL  -  CgHgNj,  Phenyl  Hydrazine. 


PHENOL  -  C6H1,02Na.  Sodium  Caoroate 
PHENOL  -  CfiHj2 


CfiH5NHNH2  (II  380). 

Numerous  data  at  various  tem¬ 
peratures  are  given.  The  iso¬ 
therm  is  an  interpolation.  ( 

Correction:  The  first  item  "50 
in  column  6  should  be  "40"  <°PP0' 
site  20. 2°)* 


(I  1173.  ref.  )• 


,  See  Cyclohexane. 
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CgHgO 


PHENOL 


C6H1 4 1 


n-Hexane  (II  457  )  or  2  -  Me t hy lpen ta ne  (II  459). 


PHENOL 

Vondracek  and  Dostal  observed  and  reported  only  the  line  AB  in  these 
systems  without  apparently  noticing  that  the  bulk  of  the  compositions 
separate  into  three  liquid  layers.  The  aqueous  and  ohenolic  layers  re¬ 
quire  hours  to  separate  because  of  the  closeness  in  density,  low  surface 
tension  and  high  viscosity. 

The  large  graph  is  drawn  to  scale  and  applies  to  both  hexanes;  the 
first  small  one  is  schematic  and  distorted  to  show  the  phase  relations. 
On  heating,  the  solid  phase  disappears  at  410,  (m.p.  of  phenol);  the  two 
liquid  region  on  the  right  side  recedes  from  the  border  at  51  (L.b.i. 

of  phenol-hexane);  the  two  liquid  region  on  the  left  side  recedes  from 
the  border  at  66°  (C.S.T.  of  phenol-water).  The  three  liquid  region 
collapses  as  in  the  third  graph  and  disappears  at  about  8o°,  forming  a 
simple  binodal  curve.  Correction:  In  the  lower  table  on  p.  II  459  the 
headings  are  interchanged.  They  should  have  been  in  the  order  H20, 
C6Hi4,  CgHjOfl  at  both  temperatures. 


Pheoo  1 


S  +  2L 

S  +  1  i  ght  L 


Wa  te  r 


Hexane 


Phenol 


PHENOL  -  C6HjsN,  Triethyl  Amine  ( Int .  Critical  Tables  III  415). 


Pheno 1 


Each  graph  has  an  isopycnic 
equal  densities. 


Phenol 


or  tie  line  connecting  compositions 


of 
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CgHgO 


PHENOL 

PHENOL  -  C7H602,  Benioic  Acid,  CgHgCOOH  (II  509,  ref.). 

PHENOL  -  C?H603  -  Salicylic  Acid,  o - HOC^COOH  (II  383-4.  389,  524). 


Pfae  no  1 


P he  no  1 


PHENOL  -  C?H8,  Toluene  (II  379,  386). 

Only  distribution  is  reported,  but  combination  with  the  binary  solu¬ 
bilities  gives  the  complete  graoh  with  fair  precision.  The  dashed  line 
is  an  isopycnic  or  tie  line  connecting  compositions  of  equal  densities. 


PHENOL  -  CyHgO ,  o-,  m- ,  and  p-Cresols.  HOC6H4CH3‘ 

Paris  and  Vial  (i948)  observed  the  effects  of  various  Percentages  of 
cresols  on  cloud  ooints  of  phenol  water  mixtures  as  a  means  of  analysis 
of  ohenols.  The  data  are  numerous,  but  not  suitable  for  plotting  ter 

nary  isotherms. 


PHENOL  -  C7H14.  Methylcyc lohexane  and 

C,H,,,  n-Heptane  (II  379,  563) 

7  10  x 

These  two  systems  separate  into  three  liquid  phases,  cf.  note  under 
phenol-hexanes. 


Phe  no  1 


Phenol 


Correction: 
column  at  each 


In  the  upper  table  (II  563) 
temperature  should  be 


the  headings  of  the  first 
instead  of  C7H14. 
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PHENOL 


PHENOL  -  Gasoline. 

Mertslin  (J.  Gen.  Chem.  (O.S.S.8.)  8,  1742  (1938))  observed  isotherms 
at  80 0  and  90°.  He  called  the  hydrocarbon  "benzine"  but  it  was  not 
"benzene"  as  designated  in  Chem.  Abstracts  33,  4859  <cf.  also  II  369). 
Three  liquid  layers  were  observed  for  certain  compositions,  but  the 
lower  portion  of  the  diagram  is  only  approximate. 


Compositions  in 

gms.  per 

Pheno 1 

A 

100  gms. 

satd. 

solution. 

A 

Water 

Phenol 

Gasoline 

3*o 

47.0 

50.0 

/W 

5*o 

65.0 

30.0 

15-7 

76.3. 

8.0 

/ 

30.0 

66.0 

4.0 

L - _A 

Gasoline 

PHENOL  -  C 

8H10’  m 

-Xylene.  CgH4(CH3)2. 

(II  386). 

Cf.  note  under  phenol- toluene . 

Phenol 


PHENOL  -  C8HlgO.  sec-Oct  yl  Alcohol  (CH3(CH2 )5CHOHCH3.  (II  379). 


PHENOL  -  Cj^Hg,  Naphthalene. 

This  system  was  studied  also  by  Timmermans  (1907).  The  graph  in  Int. 
critical  tables  III  409  erroneously  indicates  complete  miscibility  of 
water  and  naphthalene. 


Boutaric  and  Nabot 
zene,  naphthyl  amine , 
and  phenol  (II  373) , 


(1923)  studied  the  effects  of  naphthalene,  azoben- 
saloi,  and  anthraquinone  on  miscibility  of  water 
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CgHgO 


PHENOL 


PHENOL  -  CjqHj^O,  Thymol,  3-Methyl- 

The  note  at  the  bottom  of  II  673, 


Pheno 1 


i  -  I  sop  ropy lpheno 1 .  (II  385). 

which  was  taken  from  the  paper  by 

Wilcox  and  Bailey,  is  inaccurate. 
The  critical  temperatures  of  thy¬ 
mol  and  water  are  415°  and  374° 
respectively,  far  above  the  ob¬ 
served  critical  point,  270°  which 
must  be  the  critical  solution 
temperature.  The  compiler  has 
checked  this  observation  experi¬ 
mentally.  The  positions  of  the 
lines  for  equilibrium  with  solid 
phenol  and  thymol  at  150  are 
speculative.  At  each  temperature 
there  is  probably  an  isopycnic  or 
tie  line  connecting  compositions 
of  equal  density,  but  data  for 
estimating  their  positions  are 

1  lacking. 


PHENOL  -  C10H16O,  Camphor  (II  389.  ref.). 


PHENOL  -  CnH10,  Methyl  naphthalene  (Prutton,  Walsh,  and  Desai  (1950)). 


Pheno 1 


Lower  Layer 


Water 

Phenol 

C11H10 

0 

0 

100 

1 .9 

26.8 

71.3 

6,0 

42.0 

52.0 

14.5 

55.5 

30.0 

18.1 

62.0 

19.9 

28.7 

71.3 

0.0 

Dpper  Layer 
(CnHio  negligible) 


Water 

Phenol 

100 

0 

96.2 

3-8 

93-7 

6.3 

93*0 

7,0 

92.2 

7.8 

91.6 

8.4 

The  methylnaph thalene  was  estimated  to  be  95*  CL  and  5%  /3  isomer. 
The  short  line  near  the  top  for  solid  phenol  was  added  by  tHe  compiler. 


Solubility  of  benzil  and  hexamethyl  mellitate  in  aqueous  solutions  of 
phenol  are  given  by  Timmermans  (i907>* 


PHENOL 


C18H33°2Na’  SofUum  oleate  (*  1188' 


Sodium  Oleate 


II  377,  389). 


Water 


Phenol 
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C  H,0_  -  Catechol  ( Pvroca techol )  See  Phenol. 


C,H .0„ ,  Resorcinol.  See  Phenol. 

6  4  2 

Distribution  between  water  and  CC1  ,  ether,  benzene  or  olive  oil  (II 
-jq6).  There  seems  to  be  a  discrepancy  in  the  ether  distribution  since  a 
larger  volume  of  ether  is  reported  to  dissolve  a  smaller  quantity  of  re 
sorcinol. 


C,H,0„  -  Hydroquinone  (Quinol).  See  Phenol, 
n  O  2 

Distribution  between  water  and  ether.  (II  400). 


C,H,0«N  -  o- ,  m- ,  and  p - Ni t roa n i 1 i ne s . 

O  O  1 

Distribution  between  water  and  benzene  (Int.  Critical  Tables  III  428). 
Ortho  isomer  with  n-heptane  (II  402). 


-  Pyrogallol  ( 1 , 2 , 3-Tr ihydroxybenzene) .  See  Phenol. 

CgH7N  -  Aniline  -  C^HjNHj. 

See  acetic  acid,  acetone,  benzene,  n-butyric  acid,  ethanol,  ethyl  ace¬ 
tate,  formic  acid,  glycerol,  lactic  acid,  methanol,  nitrobenzene,  phenol, 
piperidine,  n-  and  isopropanols,  propionic  acid,  pyridine. 


ANILINE. 

Distribution  between  water  and  benzene,  carbon  tetrachloride,  ether, 
toluene,  and  xylene  (II  416).  All  but  the  carbon  tetrachloride  system 
would  have  isopycnics,  since  some  mixture  of  aniline  and  the  light  sol¬ 
vent  would  have  the  same  density  as  the  aqueous  layer. 

Aniline  solubility  in  aqueous  solutions  of  about  34  inorganic  and  20 
organic  salts  (II  407-10);  and  in  five  other  organic  salts  (Euler  and. 
Suanberg  ,  Z.  Elektrochem.  23,  192,  1917). 

Distribution  between  water  and  aniline  of  AgNO,  (I  66),  H„CL  (II  <q0), 
methylene  blue  (II  749).  3  ’22  ’ 


ANILINE  -  AgC104,  Silver  Perchlorate.  A  complex  isotherm  at  25°  (I  50). 
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ANILINE 


ANILINE  -  C^HgNCl ,  Aniline  Hydrochloride  (II  407.  411-2.  420). 
Aniline' HC 1 


ANILINE  -  CgHj,.  Cyclohexane,  effect  of  water  on  aniline  point  of  cyclo 
hexane.  Scnlegal  IIQ34). 


ANILINE  -  C(;H14.  n-Hexane. 

(Drucker  1923) 

* 

ANILINE  -  C7Hg.  Toluene  (II 

Chen.  6oi »  1(>45* 

416,  J.  C.  Smith  and  R. 

E.  Drexel.  Ind.  Eng 

Gms.  per 

100  gns. 

satd.  solution  at  251 

Aniline 

Aqueous  Layer 

Organic  Layer 

//». 
ft  /\ 

Aniline 

Toluene 

Water  Aniline 

// / /y?s° 

0.0 

0.049 

o.os  0.00 

///x\ 

1.2 

0.06 

0.07  15.5 

/'//s' 

1 .9 

0.06 

0.25  34.o 

2.3 

0.06 

0.7  50.7 

k  2.7 

0.06 

1.9  65.1 

Water  Toluene  3.1 

0.06 

3.3  78.7 

3-66 

0 

5.05  94.05 

The  isooycnic  (dashed  line)  reaches  pot 
line  layer  is  the  heavier. 

aniline. 

Above  this  the  ani- 
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ANILINE 


ANILINE  *  c7Hi4-  thylcyc lohesan* . 

Griswold,  Chew,  and  Klecica  <i950>.  This  system  separates  into  tnree 
liquid  layers  with  comoositions  in  gms.  oer  100  ?»•  solution  as  follows 


Temperature  25° 


Point 

Pater 

Aniline 

C7«14 

A 

95.63 

3.77 

0.6 

B 

2.2 

85.36 

12.44 

C 

0.2 

8.72 

91 .08 

D 

96.40 

3.60 

0 

E 

5.21 

94.79 

0 

P 

0 

83. 3a 

16.  7* 

G 

0 

12.02 

87.98 

H 

0.07 

0 

59.93 

I 

99.9 

0 

0.1 

(a)  Extrapolated 
Ani 1  in* 


Temperature  so" 


Point 

Pater 

Aniline 

^7®14 

A 

96.37 

3**5 

O.lB 

B 

4*5 

79.79 

15*71 

C 

0.6 

20.02 

79.38 

D 

95*6 

4.4 

0 

E 

6.5 

93*5 

0 

pb 

1.13 

50.64 

48.23 

H 

0.37 

0 

99.63 

I 

99.9 

0 

0.1 

<b)  Estimated 


Ar.  i  1  i  n* 


The  binodal  area  BPGC  recedes  from  the  side  line  at  40°  the  C.3.T.  of 
aniline  and  metbylcyclobexane,  but  resains  as  a  thin  looo  8?C  wits  a 
ulait  ooint  P.  At  sc rme  unknown  higher  temperature  points  8  and  C  wcmld 
undoubtedly  merge  and  the  system  would  resemole  the  ten zese-anilise  sys¬ 
tem.  (q.v.).  Correction:  In  Table  II  of  the  original  the  hydrocart/on 
headings  for  this  system  were  inadvertently  entitled  •n-Peotane'’. 


ANILINE  -  C7H1(j,  n-Heptane  (Griswold,  Ch*w.  and  KleeVa,  1950). 


Tnree  liquid  phases  with  compositions  in  gms,  per  100  rs.  as  follsrws: 


Point 

A 

B 

C 

D 

E 

F 

G 

H 

I 


Temperature  25° 

Temperature  50° 

Pater 

Aniline 

C7Hi6 

Point 

Pater 

Aniline 

C7*i6 

96.33 

3.6 

0.07 

A 

95.6 

4.0 

0.4 

2.1 

92.6 

5-3 

B 

4.4 

87.25 

8.35 

0.04 

6.22 

93.74 

C 

0.2 

11.15 

88.65 

96.34 

3.66 

0 

D 

95-8 

4.20 

0 

5.22 

94.78 

0 

E 

6.4 

93.60 

0 

0 

93.57 

6.43 

F 

0 

85-30 

14.70 

0 

99.96 

7.50 

0 

92.50 

0.03 

G 

E 

0 

0.02 

13.72 

0 

86.25 

99.98 

0.015 

0 

99.98 

I 

99.91 

0 

0.09 
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CgHy  tO  CgHg 


Ani  line 


Many  additional  points  on 
the  binodal  curves  and  tie 
lines  were  reported.  The 
binodal  area  BFGC  would  re¬ 
cede  from  the  side  line  at 
70°,  the  C.S.T.  of  aniline- 
n-heptane. 


ANILINE  -  Xylene.  Distribution  (II  416) 

ANILINE  -  Kerosene  (b.p.  200-230°). 

Holmes  (1918)  described  this  as  a  system  separating  into  three  liquid 
layers. 

ANILINE  -  Methylene  Blue  (II  762,  ref.) 

ANILINE  -  Four  vegetable  oils. 

Effect  of  water  concentration  in  aniline  on  the  cloud  point  with  rape, 
soya,  oeanut,  and  corn  oils  (II  qi5>* 


CfiH?N,  y-Picoline  ( 4- Me t hy lpyr i Hi ne )  . 

Salting  out  with  zinc  chloride  (II  420). 


C,H0NC1,  Aniline  hyH roch 1 o r i He 
h  o 


-  Cj-HjjO,  Isoamyl  alcohol  (II  315); 


Pa  r- 


lHehyHe  (II  442);  Aniline  (II  407.  411-2.  420).  See  aniline. 


C,HqN«,  o-  anH  m-Phenylene  Diamines,  C^H^(NH2)2. 
5  8a 

For  the  meta  isomer  see  also  phenol. 


See  Penzene. 


i 


CfiH8N2.  PhenylhyHraz ine ,  C^HjNHNHj.  See  phenol 


C6H8N203.  Aniline  Nitrate.  See  nitrobenzene. 


C6H8N2°3’  Picoline  Nitrate.  See  nitrobenzene. 

CsH807.  Citric  AciH.  HOOCCH2COH(COOH)CH2COOH. 

Correction:  In  the  fiddle  table  on  II  no,  the  e-oirical  forenla  is 

c^ic^d  bet^leS  Sater  and  JJ-JW-  >- 

sJo»ri;  »^.  eoniv.  C6HgO  per  liter-  .one  third  as  -ct> 
though  cooied  correctly  from  the  origina  . 
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C6HqON,  Vinylpyrrolidone.  CH,  =  CHNCOC^CH^  (V.P.). 

(J.  w.  Cooenhaver  and  M.  H.  Bigelow,  Acetylene  and  Carbon  Monoxide 
Chemistry.  Reinhold  Pub.  Corp.,  New  York,  1949,  PP-  ^-9». 


VINYL  PYRROLIDONE  -  CHjClj.  Methylene  Chloride 


.  C4Hg02.  Ethyl  Acetate 
‘  C4H10°*  Ether 


V.P. 


V.p.  Kollidone 


The  altitudes  of  the  first  three  curves  are  about  60,  33,  and  45% 
vinyl  pyrrolidone  by  weight, respectively.  Kollidone  is  a  polymer  of 
vinyl  pyrollidone.  The  three  curves  are  for  polymers  with  three  differ¬ 
ent  viscosities.  The  axis  or  tie  line  is  only  approximate.  No  numeri¬ 
cal  data  are  given  for  any  of  the  systems. 


CgH^NSO^,  Aniline  Sulfate  -  Aniline  (II  410). 

^■fi^lO’  Cyclohexene  -  CH : CHjCHjCHjCHj ,  See  methanol,  ethanol,  and  iso- 
propano 1 . 


C,Hi0Q.  Cyclohexanone.  See  acetic  acid. 

C6H10°.  Mesityl  Oxide,  ( CHg ) jC : CHCOCHg .  See  acetic  acid. 

C*iH  1 0°  ’  A1  1Y1  Ether  ( CH2  :  CHCH2  )  20 .  See  allyl  alcohol. 

C6H10°2>  Methyl  Vinyl  Carbinol  Acetate.  See  2.3-butene  glycol. 
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CgHjo  to  CgH,^ 


C6H10°3-  Ethyl  Acetoacetete  CHjCOCHjCOOCjHj.  Salting  out  with  NaCl  , 
NaNOj,  Int.  Critical  Tables  III  41f». 


C^H10O4'  Ethylene  Diacetate  or  EthylMine  Diacetate. 

See  acetic  acid. 


CgHj i OjNjBr ,  Bromoural. 

Distribution  between  water  and  olive  oil  (Int.  Critical  Tables  III 
428) . 

CgHjj.  Cyclohexane. 

See  methanol,  acetic  acid,  ethanol,  acetone,  ^-chloroethanol ,  aniline, 
n-  and  isopropanol. 


CYCLOHEXANE  -  Seveh  alcohols. 


A  lcohol 


(Ormandy,  Pond  and  Davies 
1934).  The  numerical  data 
are  given  in  minimum  alcohol 
strengths  miscible  with  var¬ 
ious  proportions  of  hydro¬ 
carbons,  and  are  too  numer¬ 
ous  to  reproduce  here. 


CYCLOHEXANE  -  Phenols. 

The  distribution  of  nineteen  phenols  between  water  and  cyclohexane  was 
observed  as  a  function  of  hydrogen  ion  concentration  by  C.  Goiumbic,^ 
Orchin  and  S.  Weller,  J.  Am.  Chem.  Soc.,  2.1*  2624  (1949 

phenols. 


;  Hj2  -  Methylcyc lopentane. 

Solubility  in  water  is  increased  by  ootassium  oleate  up  to  2%  under 
:ertain  conditions.  McBain  and  O'Connor  (1940). 

•  H,,0  -  Methyl  Isobutyl  Ketone  CH3COCH2CH(CH3 )r 

See  acetic  acid,  acetone,  lacticacid,  propionic  acid,  butyric  aci  . 

f  hpn7oic  acid  (H  F.  Johnson  and  H.  Bliss,  Trans.  m- 
Distribution  of  benzoic  acia  in 

Inst.  Chem.  Engrs.,  t&,  337.  iS4b). 
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C6H 1 2 


C  H,  «0,  Pinacoline,  CHjCO( CH3 ) 3 
f)  12 


Ace  tone 


C,H,«0,  Cyc lohexa no  1  -  (See  lacti 

O  12 

Correction:  In  the  table  at  th 

instead  of  "cyclohexane". 


e  tone  (II  435 )  • 


acid  (listed  under  acetic  acid)). 

top  of  p.  II  152  read  "cyclohexanol" 


CYCLOHEXANOL  -  Sodium  Oleate  (II  435). 


c«;Hi202’  n-CaProic  AcM-  ch3(ch2)4ox>h. 

tic  acid. 


See  carbon  tetrachloride,  ace- 


n-CAPROIC  ACID. 

Distribution  between  water  and  n-  or  tert-amyl  alcohols,  n-  or  sec- 
butanols,  2-butanone  (II  440),  benzene  (II  438-0),  chloroform  (II  438), 
ether  (II  438,  440),  olive  oil,  oetroleum  ether  (II  440),  toluene,  xyl¬ 
ene  (II  438)  at  low  concentrations.  Distribution  between  water  and  ani- 
sol ,  benzene,  bromobenzene ,  carbon  tetrachloride,  decalin,  methyl  iodide, 
nitrobenzene,  and  toluene  at  concentrations  up  to  7.7  normal,  which  is 
93.  %  by  weight  and  is  free  of  the  nonaqueous  solvent.  (II  439)*  The 
eight  systems  are  virtually  identical  and  are  shown  in  the  graoh. 


n-CAPROic  acid  -  Tetraiin.  (Herz  and  Schufton,  1922). 
Distribution. 


CgHjjOj,  Isocaoroic  Acid,  ( CH^ ^CHCHjCHjCOOH. 

Distribution  between  water  and  benzene,  chloroform,  or  xylene  (II  438) 
or  olive  oil  (II  440)  all  at  low  concentrations. 


CgHijOj,  2 - Et hy 1 bu t y r i c  Acid.  See  acetic  acid. 


*”6^12^2’  Esters,  Methyl  Isovalerate,  Ethyl  Butyrate,  Prooyl  Prooionate, 
Butyl  Acetate,  and  Amyl  Formate.  See  ethanol. 

For  butyl  acetate  see  also  acetic  acid,  n-butanol,  and  2,3-butene 
glycol. 
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^"A^12^2^4'  E‘hvl  Xanthic  Acid. 

(Halban  and  Hecht,  Z.  Elektrochem,  24,  75,  1918).  Distribution  be¬ 
tween  water  and  carbon  disulfide,  chloroform,  amyl  alcohol,  petroleum 
ether,  nitrobenzene,  or  benzyl  alcohol. 


C6H12°3 ’  Paraldehyde  (CH3CHO>3. 

Distribution  between  water  and  paraldehyde  of  acetaldehyde  (II  441) 
and  triethylamine  (Timmermans,  1907)*  Solubility  of  paraldehyde  in 
aqueous  sulfuric  acid  (II  441),  sodium  salicylate,  sodium  benzoate, 
aniline  hydrochloride  (II  442). 


Hyd  rox  y  i  s  oca  p  ro  i  c  Acid  (  CH3  ^CHCHjCHOHCOOH. 

Distribution  between  water  and  carbon  tetrachloride  (Int.  Critical 
Tables  (III  428)* 


^AH12°6’  I5extrose• 

See  acetone  til  176),  and  ethyl  acetate  (II  246,  ref.). 

C6H12°6’  Lcvulose-  Ethyl  Acetate  (II  24A.  ref.). 

C^Hj3N,  Me  t  hy  1 1»  ipe  r  i  d  i  ne  ,  CH3NC,jHjq. 

Distribution  between  water  and  ether  or  xylene  (II  452). 


C,H. ,0oN ,  Leucine  and  Norleucine. 
f>  13  x 

Distribution  between  water  and  butyl  alcohol  (II  456 ) . 


C,H ,  . ,  n-Hexa  ne 
5  14 

panol,  2-butanone 


See  methanol,  acetic 
phenol,  aniline. 


Aci d ,  e  t ha  no 


Distribution  of  p-toluidine  between  water  and 
bility  in  soap  solutions,  (McBain  and  O'Connor, 

1932) . 


n-hexane  (II  5S8>-  Solu 
1940  and  E.  L.  Smith, 


C,  H,  .  ,  2-Methylpentane .  See  phenol. 
O  1  ^ 


C  H,.,  2 , 2-Einic  t  hylbutane  . 

6  14 


See  e  t  ha  no  1  . 


C,h140,  n-Hexanol. 

Distribution  of 
(C.  C.  Templeton, 


See  ethanol,  ethylene  glycol. 

five  rare  earth  nitrates  between  water 
J.  Am.  Chem.  Soc.  21,  2l87’  1949 '* 


and 


n-hexanol. 
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C,H, .0,  2-Ethylbutanol. 
6  1  ** 


See  acetic  acid. 


C  H. *0,  Isopropyl  Ether  ( CH3 ) 2CHOCH( CH3 )2  . 
o  1 4 

Distribution  of  formic,  acetic,  propionic 
(II  112)*  Butyric  acid  also  on  II  250. 


See  acetic  acid,  isopropanol. 

,  butyric,  and  lactic  acids 


C'>H14°2’  Putyl  Cellosolve. 
ethyl  ketone). 


ch3(CU2 )3och2ch2oh. 


See  2-butanone  (methyl 


c6H1406.  Mannitol,  CH 2OH( CHOH ) 4CH 2OH . 

Solubility  of  ether  (II  275) ,  succinonitrile  and  triethylamine 
(Timmermans,  1907)- 


C,H,„N,  n-Hexyl  Amine. 

O  lj 

Distribution  between  water  and  xylene  (II  465*  • 

C  H,CN,  Di -n- orooyl  Amine .  See  ethanol. 

6  15  ’ 

Distribution  between  water  and  ether,  xylene  (II  465)*  benzene  (II 
466)  or  toluene  (II  197,  466). 

C,  H. _N ,  Triethvl  Amine.  See  ethanol, 
o  lb 

BaCl_,  KC1 ,  K2C0  ,  K  SO  ,  KSCM ,  naphthalene,  sucrose,  mannitol,  dex¬ 
trose,  benzil,  azobenzene,  camphor  (Timmermans,  1907)* 

Distribution  between  water  and  chloroform  or  xylene  (II  467);  amyl  al¬ 
cohol,  benzene,  or  toluene  (II  468);  ether  or  phenol  (Meerburg,  1902). 

C7H3OgN3,  2,4,6-Trinitrobenzoic  Acid,  CfiH2(  NOj ) 3C00H . 

Distribution  between  water  and  ether  (II  469)- 

2 , 4 - Di n i t robe nz o i c  Acid. 

Distribution  between  water  and  chloroform,  ether,  or  xylene  (II  472). 


C^H^OgNj,  3 , S- Din i t r obenz o ic  Acid. 

Distribution  between  water  and  chloroform  (II  471-2),  benzene  (II  471), 
ether  or  xylene  (II  472).  The  last  system  is  solutropic  (with  a  hori¬ 
zontal  tie  line) . 
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C^HjOjBr,  o-Bromobemoic  Acid. 


Distribution  between  water  and  chloroform  (II  474). 

C^HjOjBr,  p-Bromobenzoic  Ac  id . - Na ph t ha  1  ene 

(Flaschner  and  Rankin,  1910). 

C^HjOjCl  ,  o-Chlorobemoic  Acid. 

Distribution  between  water  and  chloroform,  ether,  toluene,  or  xylene 
(II  475-6).  The  last  is  solu tropic. 

Correction:  In  the  chloroform  table  (II  475)  the  last  four  items  in 

the  first  column  should  be  divided  by  ten. 

C^HgOjCl,  m- Ch  1  o  robenz  oi  c  Acid. 

Distribution  between  water  and  chloroform  or  toluene  (II  475). 

C7H5°2C*’  P"  Ch  lorobemoic  Acid. 

Distribution  between  water  and  chloroform  or  toluene  (II  475 )*  or 
naphthalene  (Flaschner  and  Rankin,  1910). 

.  o - I odobenz oi c  Acid. 

Distribution  between  water  and  chloroform,  ether,  or  xylene  (II  476). 
The  last  is  solutropic. 

C7H5°21,  P- Iodobenzoic  Ac  id - Na ph t ha  1 e ne . 

(Flaschner  and  Rankin,  1910). 


(II  247),  Ether  (II  275). 
0),  Phenol  (Schryver,  1910, 


Euler  and  Suanberg,  1917). 


C7Hs03Na,  Sodium  Salicylate.  Same  and  also  Olive  Oil  (I  1178) 


C7H503Na,  Sodium-p-Hydroxybenzoate  -  Isoamyl  Alcohol  (II  315) 


SO 


Ether  and  Amyl  Acetate  (II  478). 


xylene  (II  486-91)* 
para  isomer  is  dist 
Rankin,  1910). 
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C7H6  -  C7H 7 


C  H,0,  BenzaMehyde.  See  acetic  acid,  ethanol,  and  dioxane. 
7  6 


Benzoic  Acid. 

7  o  1 

Distribution  between  water  and  fifteen  solvents  (II  509-13*-  Toluene 
F.  J.  Appel  and  J.  C.  Elgin,  Ind.  Eng.  Chem. ,  29.,  451  (i937*>'  s-  B-  Row» 
J.  H.  Hoffolt,  and  J.  R.  Withrow,  Trans.  Am.  Inst.  Chem.  Engrs.,  32,  571 
(1941)-  See  also  carbon  tetrachloride,  benzene,  pyridine,  and  methyl 
isobutyl  ketone. 

C7Hfi03,  Salicylic  Acid.  Phenol  (II  383-4,  389,  524)  and  seven  other 

solvents  (II  523-5,  527). 


m-  and  o-Hydroxybenzoic  Acids. 

Distribution  between  water  and  ether  or  olive  oil  (II  529-30) .  Correc¬ 
tion:  In  the  lower  table  of  II  529  "(LiquidV  applies  only  to  the  tem¬ 
perature  197. o°. 


Cyll^O^,  Di  hyd  roxybe  nzoic  Acids.  2 , 4  -  (  Re  sore  y  1  ic  )  ,  2 , 5  -  (  Gent  i  s  i  c  )  ,  and 

3,4-  with  four  solvents  (II  531,  533). 


Gallic  Acid  ( 3 , 4 , 5 - Tr i hyd r oxybenz o i c  Acid). 

Distribution  between  water  and  ether  or  olive  oil  (II  533). 

CyHyBr,  o - B romo t o 1 ue ne  .  See  ethanol  and  n-oropanol. 

^7^7^^ '  P - B  romo  toluene.  See  acetic  acid. 

C?H70N,  Benzamide  C^WgCONH,. 


Distribution  between  water  and  oil  (II  535),  cod  liver  oil,  (Int. 
Critical  Tables  III  430). 

^"7^7®2^’  Sa  1  i c y  1  am i de  . 


Distribution  between  water  and  olive  oil  (II  541) 
(Int.  Critical  Tables  III  430 ) . 


or  cod  liver  oil 


*  0  * N i t r o t o 1 ue ne .  S 
propionic,  and  mono-,  di- 


See  methanol,  ethanol,  and  formic,  acetic, 
-,  and  trichloroacetic  acids. 


c7H7NQ2,  Anthranilic  Acid,  NHjC^COOH  (o-). 
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ANTHRANILIC  ACID  -  Pyridine. 

(E.  F.  Zhuravlev,  J.  Gen.  Chem.  (U.S.S.R.)  g,  1704,  1938).  The  sys¬ 
tem  has  a  ternary  critical  solution  point  at  105°. 


C^H^NOj,  m-  and  p - Am i nobenz o ic  Acids.  Benz ophenone  ,  Naphthalene,  Ben- 
li 1 ,  and  Camphor  (Flaschner  and  Rankin,  1910). 

In  their  table  for  the  binary  systems  with  water  on  p  II  539  the 
"crit.  sol.  temp"  at  66°  and  470  are  metastable,  being  "submerged"  below 
the  freezing  curvd,  and  occur  at  40^  acid.  There  is  a  similar  submerged 
critical  solution  point  for  the  ortho  acid  at  78°  and  38%. 


C?Hg ,  TOLUENE.  See  acetaldehyde,  acetic  acid,  acetone,  aniline,  n-buty- 
ric  acid,  caproic  acid,  chloroacetic  acid,  diethyl  amine,  ethanol, 
formic  acid,  furfural,  methanol,  phenol,  n-  and  isopropano Is ,  propi¬ 
onic  acid,  pyridine,  trichloroacetic  acid,  triethyl  aini  ne  }  isovaleric 
acid^  benzoic  acid,  n- bu ta no 1 » 


TOLUENE  -AgC104(I  S3);  HgClj  (I 
Distribution  between  water  and 


Acetic  111-2 
Acetylsalicylic  631 
Benzoic  511-2 
Benzilic  749 
Bromoacetic  86 
a-Bromobutyric  238 
CL-  and  /$ -Bromopropionic  170 
<H!-Bromovaleric  295 
CL-Bromo isovaleric  295 
n-  and  Isobutyric  252-31  256 
Caproic  438-9 
Chloroacetic  89,  90 
o- ,  m-,  and  p-Chlorobenzoic  475 
ft  Chlorooropionic  171 
Cinnamic  627 

Other 

Chloral  Hydrate  93 
Collidine  616 
Dimethyl  Amine  160 
Dipropyl  Amine  i97i  466 
Ethyl  Amine  162 


632);  Iodine  (I  665). 

toluene  (pages  in  Seidell,  Vol.  II). 

Acids 

Crotonic  222 
Dichloroacetic  78 
Formic  30 

^-Iodopropionic  172 
<3  and  ft  -Methoxy  b  enzoic  591-2 
Methylanthranilic  606 
m-  and  p-Nitrobenzoic  487 
Phenylacetic  583 
Picric  330-1 
Propionic  190 
Salicylic  524 
o-  and  p-Toluic  587 
Trichloroacetic  69 
n-  and  Isovaleric  302-31  306 


Compounds 

Methyl  Amine  65 
n-Propyl  Amine  197 
Triethyl  Amine  468 
Trimethyl  Amine  211-2 
Tripropyl  Amine  197 
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TOLUENE  -  Alcohols  (Ormandy,  Pond,  and  Davies,  (1934)' 

Many  data  on  water  tolerance 
of  alcohol- toluene  mixture. 

n 

see- 


fa 

TOLUENE  -  Solubility  in  aqueous  solutions  of  KOH  and  phenols:  m-Cresol 

(II  550),  Xylenol  (II  607),  Carvacrol  (II  675). 

TOLUENE  -  Solubility  in  aqueous  sodium  oleate  (E.  L.  Smith,  1932). 

C7«80,  o-Cresol,  CH^C^H^OH.  See  ethanol,  methanol,  phenol. 

CRESOLS  -  Xy  le  no  1  s  (  CH^  )2C,-H30H . 

Paris  and  Vial  (1948)  observed  effects  of  three  xylenols  on  solution 
temperatures  of  definite  concentrations  of  all  three  cresols  in  water. 

THREE  CRESOLS  -  Sodium  Oleate  (I  1188,  II  548) 


C7H8 


C7Hg0,  m-Cresol.  See  benzene,  ether,  o-cresol,  phenol,  toluene. 

m-CRESOL  -  Solubility  in  aqueous  solutions  of  HC1  ,  H,S04,  NaCl ,  NaSO,, 
MgClj  (not  MgCl4),  MgS04,  Na 3P04 .  H3P04  (II  548). 

b-CRESOL  -  n-Heptane,  Toluene,  sec.  Octyl  Alcohol  (II  550). 


SH8°-  P-Cresol.  See  o-cresol,  methanol,  phenol. 


C7H8 
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p-CRESOL  -  CL  ■  Me  t  hy  1  na  ph  t  ha  le  ne  (Prutton,  Walsh,  and  Desai,  1950). 

Compositions  in  gms.  per  100  gms.  saturated  solution. 

Lower  Layer 


p-Cresol 


Upper  Layer 


jjHjq  negligible) 

Water 

p-Cresol 

Water 

p-Cresol 

ciAo 

100 

0.0 

0.0 

0 .0 

100.0 

98.8 

1 .2 

0.8 

18.8 

80.4 

98.6 

1 .4 

2.0 

34.5 

63.5 

98.0 

2.0 

4-3 

53-4 

42.3 

97.6 

2.4 

10*2 

74.1 

15.7 

97*3 

2.7 

13*6 

86.4 

0.0 

• 

m-OH. 

See  ethano 1 , 

ethyl 

xanthic  ac 

id. 

,  lactic  acid  (unde 

r  acetic  acid),  trichloro 

tv'5^12v'204,•  -  -  '  acetic  acid. 

C,H„0,  Anisol,  C,H,OCH,.  See  acetic  acid,  benzoic  acid,  caproic  acid. 

7  8  n  d  o 

C.H.ON,,  p-Ni t r osome t hy 1  aniline.  NOC^H.NHCH,.  See  benzene 
7  8  2 


C7H8°2N4*  Theobromine  and  Theophylline. 

Distribution  between  water  and  olive  oil  (II  552). 


C-H-N.  o-Toluidine,  CH-jCgt^NHj.  See  acetic  acid,  benzene,  ethanol 
tic  acid,  methanol,  propionic  acid,  isopropanol. 


la  c- 


C7H9N.  m-Toluidine.  See  acetic  acid,  benzene,  butyric  acid,  methanol 
propionic  acid. 


C  H„N  p-Toluidine,  See  carbon  tetrachloride  (II  557),  benzene,  hexane 

7  «  (II  558). 


Solubility  in  sodium  oleate  (II  558). 


C7H9N,  Benzyl  Amine,  C«jH5CH2NH2‘ 


Distribution  between  water  and 
or  xylene  ( II  554 ) • 

C7’d9N,  Me  thy  lani  1  i  ne  ,  C^HjNHCHj. 
C7H9ON,  p-Anisidine,  CH3OC5H4NH2 


benzene,  chloroform,  ether,  heptane, 


See  ethanol  and  xylene. 
See  benzene  (II  560). 


CyHgOjN,  Ammonium  Penzoate. 


See  aniline,  nitrobenzene. 


1047 


C7H I 2 1 0  C7rtl 5 

TERNARY  AQUEOUS  SYSTEMS 

C7H120,  Methy lcyc lohexa none .  See  acetic  acid. 

C7Hi 2°4 ’  Pimelic  Acid  ‘  Distribution  between  water  and  ether  (II  561). 
c7h  0S.  Diacetin,  C3 hs (OH )( OCOCH3 )2 .  Distribution  between  water  and 

olive  oil  (II  307)  • 

c  H,  „o„n,  Sodiurr  Caoroate  -  Distribution  between  water  and  ohenol  (I 
7  13  2 
1173)  • 

C7H14'  Methylcyclohexane.  See  aniline>  ethanol,  phenol. 

C7H140,  Methyl- n- Any 1  Ketone.  See  acetic  acid,  ethylene  glycol. 
C7H14O.  Di-n-Propyl  Ketone.  See  ethanol. 

C^Hj^O,  Three  Me t h y 1 c yc 1 ohexa no  1 s .  See  methanol. 


C7H14O2,  Heptylic  Acid.  See  carbon  tetrachloride. 

Distribution  between  water  and  olive  oil  (II  566). 


C7H14O,  I s oa my la ce t ic  Acid. 

Distribution  between  water  and  xylene  (II  566). 

C7H14°2’  Ethyl  n-  and  Isovalerates.  See  ethanol. 

C7H14°2’  Pro°yl  Butyrate.  See  ethanol. 

C7H14°2’  Arnyl  Acetate.  See  acetic  acid,  ethanol. 

C7H14°2’  Isoamyl  Acetate.  See  acetic  acid,  ethanol,  and  furfural. 

C7H14°3’  n*  and  Isobutyl  Lactates.  See  acetic  acid. 

C7H1S0N>  Ethyl  Valeramide,  Dimethyl  Valeramide. 

D^tribution  between  water  and  olive  oil  ( Int .  Critical  Tables  III 


C7H1502N’  D>ethyl lactamide, 


(C2HS>2CHCHOHCONH2  Ibid- 
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C7H I  5  *  C7H I  6 

CyHigOjN,  Isobutyl  Urethane. 

Distribution  between  water  and  cod  liver  oil.  (Int.  Critical  Tables 
III  430).  This  may  be  isobutyl  carbamate  C-fL.CLN.  cf.  note  under 

c2h5o2n.  5 

^"7^1*'  "'Heptane.  See  acetone,  aniline,  c  hi  oroani  1  ine ,  m-cresol,  ethan¬ 
ol,  methanol,  methyl  ethyl  ketone,  o - n i t r oani 1 i ne ,  phenol. 


n-  HEPTANE. 

Solubility  in  aqueous  solutions  of  KOH  and  carvacrol  (II  675). 


n-HEPTANE  -  Alcohols  (Ormandy,  Pond,  and  Davies,  1934). 


GASOLINE.  See  acetic  acid,  acetic  anhydride,  acetone,  benzene,  benzoic 
acid,  ethanol,  ether,  ethyl  acetate,  isoprooanol,  methanol,  methyl 
ethyl  ketone,  phenol. 


GASOLINE  -  Alcohols. 

(Ormandy,  Pond,  and  Davies,  1934)-  Data  very  similar  to  those  for  n 
heptane  with  the  same  alcohols  and  also  active  amyl  alcohol  and  octyl 
alcohol . 


GASOLINE.  -  Effect  of  soap  on  solubility  in  water.  (E.  L.  Smith,  1932) 
(Me Bain  and  O'Connor,  1940). 


C7H16°- 


Diisoprooyl  Carbinol. 


See  acetic  acid. 


C^H  j  j-O^Sj  ,  Sulfonal.  (CH3 >2C( S02C2 H5 ^ 2  - 


Olive  Oil  (If  317). 
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C?H|7  to  CgHg 


C^Hj7N,  n-Heotyl  Amine. 

Distribution  between  water  and  ether  or  xylene  (II  569). 


C8H4°4Na2’  So'1ium  Phthalate.  Ether  (IX  275). 

CgH^O^ ,  o-,  m- ,  and  p-Phthalic  Acids,  C^H^(COOH)2- 

Distribution  between  water  and  ether,  xylene,  or  olive  oil  (II  574). 


CgH^O^ ,  Piperonylic  Acid,  (JCH^O^gH^COOH . 

Distribution  between  water  and  chloroform  or  xylene  (II  572).  The 
latter  system  is  solutrooic. 

CgHg,  Styrene,  CgHgCHrCHj.  See  methanol,  acrylonitrile. 

CgHgO,  Acetophenone,  CgHjCOCHg.  See  lactic  acid  (listed  under  acetic 
acid). 

C8H8°2>  Pbeny 1  ace  tic  Acid. 

Solubility  in  aqueous  hydrochloric  and  sulfuric  acids  (II  582). 

Distribution  between  water  and  benzene,  chloroform,  ether,  isoamyl 
alcohol,  nitrobenzene,  toluene,  or  xylene  (II  582-3).  The  toluene  sys¬ 
tem  is  solu tropic. 

C8H8°2 ’  °*  and  o-Toluic  Acid,  CH3CgH4COOH. 

Distribution  between  water  and  chloroform  or  toluene  (II  587). 

C8H8°2’  Methyl  Benzoate.  See  methanol. 

C8H8°3 ’  Methyl  Salicylate.  See  ethanol. 

C8H8°3’  Wa  nde 1 i c  Acid,  CgHgCHOHCOOH. 

(i?1S5^ri0n  betWee"  Water  and  anisoLe’  benzene,  chloroform,  or  ether 

C8H8°3 1  Vanillin,  CfiH3 ( CHO )OCH3 • OH  (1,3,4). 

Distribution  between  water  and  ether  (II  589). 
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CgRg  to  CgH |0 

CgHgOj ,  o - Me t hoxybe nz o ic  Acid. 

Distribution  between  water  and  chloroform  or  toluene  (II  591).  Cor¬ 
rection:  In  the  toluene  table  (II  591)  under  "H20  layer"  the  last  item 
should  be  0.0178. 


CgHgOg,  Anisic  AciH,  p-Methoxybenroic  Acid. 

Distribution  between  water  and  chloroform,  olive  oil,  toluene,  or  xy¬ 
lene  (II  591-2).  The  xylene  system  is  solutropic.  In  the  table  of 
Flaschner  and  Rankin  (II  591)  the  item  138.2°  is  a  critical  solution 
temperature  at  40%  anisic  acid.  It  is  submerged  below  the  freezing 
curve  indicated  by  the  other  points. 


CgfigO^,  Guaiacyl  Acid  Carbonate. 

Distribution  between  water  and  olive  oil.  (Int.  Critical  Tables  III 

431)  • 

CgHgON,  Acetanilide,  C^H5NHCOCH3. 

Distribution  between  water  and  benzene,  chloroform,  or  ether  (II  605). 


CgHgOjN,  Me t h y 1  a n t hr an i 1 i c  AciH,  CHgNHC^H^COOH  . 

Distribution  between  water  and  chloroform  or  toluene  (II  606). 


CoHo0,SNa,  Sodium  Xylene  Sulfonate.  Aniline  (II  407). 
o  y  w 

CgHj0,  o-Xylene.  See  acetic  acid,  acetone,  benzoic  acid,  ethanol 
ethylene  glycol,  methanol. 


C8H10' 
e  thy  1 

pa  no  1 


m-Xylene.  See  acetic  acid,  acetone,  aniline, 
line,  ethanol,  formic  acid,  methanol,  phenol 
lie  acid,  pyridine,  trimethyl  amine. 


ami 
propioni 


but  yric  acid.  Hi 
,  n-  and  isopro- 


C8H10,  p-Xylene.  See  acetic  acid,  ethanol 

Distributions  between  water  and  xylene. 


methanol . 

(Pages  in  Seidell  II) 


Acetic 

Acetylsalicylic 

Anisic 

Benzoic  5io, 

Benzilic 

Bromoacetic 

Bromopropion ic 

Bromosuccinic 

n-  and  Isobutyric 

Camphoric 

n-  and  Isocaproic 


112 

630 

592 

512 

749 

86 

170 

219 

252 

681 

438 


Acids 


Chlorobenzoic 
Cinnamic 
Croton ic 

Dibromoprop ionic 

2,4  and  3,5- 

Dinitrobenzoic 
Gent  is ic 
Isoamylacetic 
Iodobenzoic 
Iodopropion ic 
Levulinic 
Formic 


476s  m-Nitrobenzoic 
627  p-Nitrobenzoic 
221  Phenylacetic 
165  Phenylprop ionic 
o-Phthalic 
472  Piperonylic 
531  propionic 
566  Pyruvic 
478s  Resorcylic 
172  Salicylic 
293  Valeric 
30  Isovaleric  3°3. 


486s 

487 

583s 

634 

574 

572s 


191 

166 


301 

305 


(s)  Solutropic  system. 
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Distributions  between  water  and  xylene  (Cont.)  (pages  in  Seidell  II) 

Other  Solutes 


Allyl  Amine 

198 

Ethyl  Phenyl  Amine 

467 

n-  and  Isoamyl  Amine 

317 

n-Heptyl  Amine 

569 

n-  and  Isobutyl  Amine 

280 

n-  Hexyl  Amine 

465 

Benzyl  Amine 

554 

Methyl  Amine 

64 

Benzyl  Ethyl  Amine 

642 

Methylaniline 

416 

Benzyl  Methyl  Amine 

616 

Methylpiperidine 

452 

Bornyl  Amine 

683 

Phenol 

386 

Camphyl  Amine 

684 

Piperidine 

308 

Coniine 

621 

n- Propyl  Amine 

213 

Diethyl  Amine 

278 

Pyridine 

288 

Dimethyl  Amine 

160 

Quinoline 

624 

Di-n-Propxl  Amine 

465 

Triethyl  Amine 

467 

Dimethylaniline 

ICT  43ia 

Trimethyl  Amine 

211-2 

Ethyl  Amine 

161 

2,4-  and  2,5-Xylidine 

61S 

(a)  Int.  Critical  Tables  III. 

CgHjQ.  Ethylbenzene. 

Distribution  of  diethyl  amine  (II  280),  trimethyl  amine  (II  212). 


C8H100,  Phenylethanol,  C^HjCHjCHjOH. 

Distribution  of  lactic  acid  (listed  under  acetic  acid). 


C8 H10° ’  Phenetole.  C,-H5OCH2CH3 . 

See  acetic  acid,  ethancl.  Distribution  of  benzoic  acid  (II  512). 

^8H10®’  Xylenol. 

See  toluene,  cresols.  Distribution  between  water  and  sec-Octyl  alco¬ 
hol  (II  607). 

C8H10ON2’  P'Nitros  od i me  thylani line.  See  benzene. 

C8H10°2 ’  Pheny1  Cellosolve,  C^HjOCHjCHjOH . 

Distribution  of  acetic  and  lactic  acids  (listed  under  acetic  acid). 


^8^10®2N4’  Caffeine. 


Distribution  between  water  and  chloroform  or 
ether  or  sesame  oil  (Int.  Critical  Tables  III 


olive  oi 
431  >  • 


1 


( II  612-3 ) > 


1052 

TERNARY  AQUEOUS  SYSTEMS 


C8"U 

CgH11N,  Ethylaniline,  C^HjNHCjHj. 

Distribution  between  water  and  xylene  (II  467)* 

CgHjiN,  Benzyl  Methyl  Amine,  CgH jCHjNHCH 3. 

Distribution-  between  water  and  ether  or  xylene  (II  616)  • 


CgHijN,  Dime t hy la ni 1 ine ,  C^HgN( CH3) 2 . 

Distribution  between  water  and  xylene  (Int.  Crit.  Tables  III  431). 

C8H11N’  2,4-  and  2 , 5-Xy 1  id i ne  .  See  methanol. 

Distribution  between  water'and  xylene  (II  6i5>* 


CgHjjN,  Collidine  ( 2 , 4 , 6 - Tr i me t hy 1 pyr i d i ne >  . 

Distribution  between  water  and  toluene  (II  616). 


CgH j 2°3N2 ’  Veronal  (Diethylbarbituric  acid)  C0(NHC0)2C(C2H5 )2  . 

Distribution  between  water  and  olive  oil  (II  203)  • 

C8Hl  4°2  ’  Cyclohexyl  Acetate.  CsHnOCOCH3,  See  acetic  acid. 

CgH1404.  2.3  Butene  Diacetate  (CHgCHOCOCHg^.  See  2.3-butene  glycol 

C8H14°4’  S,lberic  Acif1,  (CH2CH2CH2COOH)2. 

Distribution  between  water  and  ether  (II  618). 


C-H..O,,  Diethyl  Tartrate  ( CWOHCOOCjHg )2 . 

8  14o 

Distribution  between  water  and  ether  (II  619) >  benzene  or 
bromide  (Int.  Critical  Tables  III  431 • • 


ethylene 


Diisobutene,  ( CH3) 3CCH: C( CH 3 ) 2  and  (CH3 ) 3C CHjCf CH3 ) : CH2 . 
e  thano  1  . 


See 


CSH16 


c  H  ,,  Dime  thylcyclohexane  ( Hexa hyH rox y 1 ene ) 
8  1  ^ 

Solubility  in  92%  ethanol  (II  607 >• 


C8Hl‘i02’  n-Caprylic  Acid.  CH3(  CH2  )gCOOH. 

Distribution  between  water  and  Petroleum  ether  (II  6i„>  or 
(II  620). 


olive 


oil 
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C  H.,0,,  2-Ethylhexoic  Acid.  See  acetic  acid. 

8  1  u  2 

CoH, *0, ,  Amyl  Lactate.  CjH1 jOCOCHOHCH^.  See  acetic  and  lactic 

C8H1S°3’  Butyl  Cellosolve  Acetate,  C4H9OCH2CH2OCOCH3. 

Distribution  of  lactic  acid  (listed  under  acetic  acid). 


aciHs . 


CqH.-N,  Coniine  (  <7-Propy lpi oe r id i ne ) . 

8  17 

Distribution  between  ether  and  xylene  (II  621). 

CgHig,  2 , 2 ,4-Trimethylpentane  (Isooctane).  See  ethanol  and  2-butanone 
(methyl  ethyl  ketone). 


C0H100,  n-Octyl  Alcohol.  See  acetic  acid. 

O  1  “ 

C.H..0,  sec-Octyl  Alcohol.  See  acetic  acid,  gasoline. 

o  1  o  •  - — 

Distribution  of  diethyl  amine  (II  279)1  phenol  (II  379) >  m-cresol  (II 
550),  2,4-xylenol  (II  607 ) ,carvacrol  (II  675).  Correction:  Instead  of 
"normal"  read  "straight  chain"  (II  379,  550,  607,  675)* 


CgHjgO,  2 - E t h y 1  hex a no  1 .  See  acetic  acid, 

CgHigO,  Di-n-butyl  Ether.  See  acetic  acid,  acetone,  ethanol,  n-butanol. 

Distribution  of  diethyl  amine  (II  279),  chloroacetic  acid  (II  92), 
dichloroacetic  acid  (II  79). 

C8H1 8°4S2  ,Tt  iona  1 .  C2H5  (CH3  )C(  SO^H,.  )2  . 

Distribution  between  water  and  olive  oil  (II  317).  Solubility  in  90% 
ethanol  (II  568). 

Cgti^N,  Quinoline. 

Distribution  between  water  and  xylene  (II  629). 

SH70N.  18  -  Hyd  roxyq  ui  no  1  i  ne  . 

Distribution  between  water  and  benzene  (Int.  Critical  Tables  III  431). 

972’  Sodium  Cinnamate.  Salting  out  of  ether  (II  275)  and  isoamyl 
alcohol  (II  315). 
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C9H8°2’  Cinnamic  Acid,  C^HgCH : CHCOOH . 

Distribution  between  water  and  chloroform,  toluene,  or  xylene  (II  627). 

CgHgOsNNa ,  Sodium  Hippurate.  Salting  out  of  isoamyl  alcohol  (II  315). 

CgHgO^,  Aspirin  ( ace t y 1 sa 1 ic yl ic  acid)  CgH 4( COOH )OCOCH3- 

Distribution  between  water  and  chloroform,  ether,  toluene,  or  xylene 
(II  630-1). 

C9Hg04,  Homoph  t  ha  1  ic  Acid,  COOHC  ^CHjCOOH  (1,2-). 

Distribution  between  water  and  ether  (Dieckmann  and  flardt,  1Q19). 


CgHgOgN,  Hiopuric  Acid. 

Distribution  between  water  and  ether  (II  633) 


CgHjgOj,  Phenylpropionic  Acid. 

Distribution  between  water  and  chloroform  or  xylene  (II  634) 


C9Hl  0°2  ’  Benzyl  Acetate.  See  ethanol. 


C9H110N’  Ace  tyl-o-toluidine. 

Distribution  between  water  and  benzene.  Farmer  and  Warth  (1904). 


^9H11®2^’  N-Phenylurethane,  gMHCOOCjH j . 

Distribution  between  water  and  olive  oil  (Int.  Critical  Tables  III 

431  >• 


C9H12’  Cum<fne  ( Isopropylbenzene  ). 

Distribution  of  trichloroacetic  acid  (II  69)' 


C9H12,  Mesityl 


.  r  H  /CH  \  cl  3  5-).  See  methanol,  ethanol, 

ltylene,  C6H3('-M3)3  3  > 


r  u  pu  nr  u  See  ethanol. 

C9H1 20,  Benzyl  Ethyl  Ether’  C5H5CH2OC2H5 


C9H13N’  Benzyl  Ethyl  Kminc'  CAH5CH2NHC2H5' 


water 


and  ether  or  xylene  (II  642) 


Distribution  between 
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C9  “  CI0 


C9H140,  Phoron  ( CH3 )2C: CHCOCH: C( CH3  )2  . 

Distribution  of  lactic  acid  (listed  under  acetic  acid). 

C9H140.  Isophoron,  CH,f:  CHCOCH?C(CH3 )  ^  ■  See  acetic  acid. 

C9H14CV  Triacetin.  C3H5(OCOCH3)3.  See  acetic  acid. 

Distribution  between  water  and  olive  oil  (II  307)* 

C9Hig04>  Azelaic  Acid,  COOH(  CHj )2COOH. 

Distribution  between  water  and  ether  (II  643). 

C9H17N03,  De tonal,  ( CjHj )2CHCONHCOOC2Hs  -  Olive  Oil  (II  203). 

CgH180,  Diisobutyl  Ketone  [(CH3 ) jCHCHj] 2CO .  See  acetic  acid 

C9^18°2*  Pelargonic  Acid,  CH3(CH2)?COOH  -  Olive  Oil  (II  644). 

C9H19ON,  Diethyl valeramide,  CH3( CH2 ) 3CON(C2H5 ) 2  -  Olive  Oil.  Int.  Crit¬ 
ical  Tables  III  432. 


^"9^20*  "‘Nonane  -  Diethyl  Amine  (II  279). 

^9^20®4^2’  Tetronal  -  Olive  Oil  (II  317). 

C9H21N’  Tr*Pr°Pyl  Amine  (CH3CH2CH2 ) 3N  -  Toluene  (II  197). 

^”10^7®r  '  Bromonaphtha  lene  .  See  ethanol. 

C10H7°2N’  <3  -Nitronaphtha  lene.  Ethanol  (II  647  ).  Two  liquids  between 
25.  SO  and  44.1°. 


C10Hg.  Naphthalene.  See  acetone,  p-amino-,  p-bromo,  p-chloro,  p-iodo- 
benzqic  acids,  tert-butanol ,  butyric  acid,  phenol,  succ inoni t r  i  le , 
triethyl  amine. 


C10H80,  ft  -Naphthol. 

Distribution  between  water  and  chloroform  or  benzene  (II  660). 


C10H8°3NaS  r Sodium  Naphthi ona t e . 


Sec  isoamyl  alcohol. 
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C10H9N’  &  and  ^ -Naphthyl  Amine.  See  benzene  and  phenol. 

Cjo^ii^3N'  P- Ace t oxyace tan i 1 ide . 

Distribution  between  water  and  chloroform  (II  668). 

^"10^12’  Tetralin  or  Te  t  ra  hyd  ronaphtha  lene  .  See  iodine,  acetic,  caproic 
and  picric  ac i ds  .  Dis tribu t ion  of  mercuric  chloride  (Herz  and  Shaffton, 

1922) 


^10^12*"*’  Ane tho  le ,  p- Pr ope ny la ni sole .  See  ethanol  and  acetone. 

C10H12°2'  nol,  CH^ : CHCHjC^Hj (OH )OCHg( 1 , 4 , 3  -  )  •  See  ethanol  and  lac¬ 

tic  acid. 


C1 0H1 2°2 ’  I s  oeugeno 1 ,  CHjCH : CHCfiH3(OH)OCH3  (1,4,3-).  See  acetic  acid. 

Other  animal  and  vegetable  oils  with  acetic  acid  (II  830)  and  ethanol 
(II  832,  and  Int.  Crit.  Tables  III  401). 


CioHiaSOjNa,  Sodium  Cymene  Sulfonate.  See  aniline. 


C10H14'  cy,nene-  See  acetic  80,1  lactic  acids. 


C10H14N2*  Nicotine.  See  trichloroethylene. 

Nicotine.  Effect  of  NaOH,  Na2S04,  HC1  on  solubility  in  water  (Int. 
Crit.  Tables  III  909).  Sesame  oil  (ibid.  432). 


Distribution  between  water  and  kerosene  or  lubricating  oil 
Ind.  Eng.  Chem.  3 2 ,  241 »  1940)*  Concentrations  in  gms. 


Nicotine. 
(L.  B.  Norton 
per  1. 


Water 

Kerosene 

c/c ' 

0.56s 

0.479 

1 .18 

5*25 

4.  3 

1.13 

25*6 

18.6 

1.38 

69.7 

37.3 

1.87 

130 

57.6 

2.26 

267 

61.4 

4.35 

469 

77.0 

6.09 

702 

US 

6.10 

834 

227 

3.68 

Water 

Lub.  Oil 

c/c ' 

0.264 

0.241 

1.1 

2.55 

2.32 

1.1 

17.9 

14*7 

1 .22 

63.i 

31.9 

2.13 

112.1 

40.4 

2.77 

206.1 

47.4 

4*35 

492 

70.5 

6.98 

709 

107 

6.63 

877 

311 

2.82 

Effects 

observed. 

it. 


of  HC1,  H  SO., ,  AcOH,  NaOH,  Ca(OH)  on  dis 

Aboveo.i  normality  acids  raised  the  ratio 


tribution 
and  bases 


ratio  were 
decreased 


Additional  data  on  systems 
are  given  by  Holmes  (1918)  an 
167 1  1950)- 


of  nicotine,  water,  and  petroleum  f ract 
d  by  Claffey  and  coworkers  (Ind.  Eng.  Chem 


ions 
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C10H140,  Thymol>  3-Methyl-5-Isopropylphenol.  See  phenol. 

Distribution  between  water  and  seven  oils  (II  674-5>* 

C1 0  H1 4° '  Carvacrol<  2-Methyl-S-Isopropylphenol. 

Distribution  between  water  and  toluene,  heptane,  or  sec-octyl  alcohol 

(II  675)* 

C10HJ4O3N4  -  Et hox yea f f e  ine  -  Olive  Oil  (IX  613). 

C10H1«’  r>inene-  See  e  t  ha  no  1  and  lactic  acid. 

^10^16'  TurPent*ne-  See  ethanol. 

^"10^16*  I'*n,onene-  See  lactic  acid. 

C,  »H,,0,  Camohor .  See  m-  and  p - a mi nobe nz o i c  acid,  n-butyric  acid,  sue- 
1 U  1  o  • 

cinonitrile,  phenol  and  triethyl  amine  (II  389) 


CioHj^O,  Fenchone.  See  acetic  acid. 

^"10^16®4’  Camohoric  Acid. 

Distribution  between  water  and  chloroform  or  xylene  (II  681 ),  or  ether 
(II  681,  ref.  and  Dieckmann  and  Hardt,  1919). 

Cjo^is*  Decalin. 

Distribution  of  iodine  and  acetic  acid  (Int.  Crit.  Tables  III  420), 

Herz  and  Schuftan  (1922),  propionic  acid  (II  191),  caoroic  acid  (II  439). 

CjO^lgO,  Terpineol.  See  acetic  and  lactic  acids. 

C10H18°4*  Sebacic  Acid  (CHj )Q (COOH ) 2 . 

Distribution  between  water  and  ether  (II  683). 

^10^19^’  Sornyl  Amine  and  Camohyl  Amine. 

Distribution  between  water  and  xylene  (II  683-4) 

*"10^1 9®3>1,  Eoronal. 

Distribution  between  water  and  olive  oil  (II  203). 


C10H20°2-  0c‘yl  Acetate  and  Putyl  Diacetone  Ether. 


See  acetic  acid. 
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CI0  '  C! t 

Cjo^20^l|'  ®utyl  Carbitol  Acetate.  See  acetic  and  lactic  acids. 

Decanes  or  Paraffin  Oil  (b.p.  160-180°).  Diethyl  Amine  (II 
279);  Ethanol  (II  1S2). 

*"10^22®'  n‘Amyl  Ether.  See  acetic  and  lactic  acids. 

C10H220,  Isoamy 1  Ether.  See  ethanol,  succinic,  and  benzoic  acids. 
C11H10’  ^  -Methylnaphthalene.  See  methanol,  phenol,  and  p-cresol. 
<"11H12®N2’  ^ntipyrine. 

Distribution  between  water  and  chloroform  (II  687)* 

C11H16’  Butyltoluene.  See  methanol,  ethanol,  and  isopropanol. 

C1 1  H1  6°*  Isoam>'1  Pheny1  Ether. 

Distribution  of  diethyl  amine  (II  279>* 

Pilocarvine  -  Sesame  Oil  (Wamossy,  1913). 

11  1 2  2 

C,,H,„0„K.  Potassium  Ethyl  Dipropylma Iona te  -K2G03  (I  737). 

11  19  4 


CUH220.  Amyl  eye  lohexanol.  See  lactic  acid  (listed  under  acetic  acid) 
Cl2H10N2>  Az  obenzene ,  C^N :  NC6HS .  See  phenol  and  t r i e t hy  lami ne . 

C12H10°2’  Diphenyl  °xif,e*  See  athano1- 
C12H10ON2’  Hydroxyazobenzene. 

Distribution  between  water  and  benzene  (II  700). 
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C | 2  "  CI4 


C12H11N3-  Ami no azobenzene. 

Distribution  between  water  and  benzene  (II  705)* 

C12H12°S'  Ket°-y-phenyIadipic  A0*'1,  HOOCCOC.2CH(C6H5)CH2COOH. 
e  the  r. 


t"12H22°ll’  Lactose-  Effect  on  water  solubility  of  ethyl  acetate  (II  24*). 

C12H2  2°1 1  *  Sucrose-  See  ac,tone  t11  175.  714),  ethyl  acetate  (II  245), 

and  butyric  acid  (II  258). 


Cj2H22®11*  Maltose.  See  acetone  (II  175). 

^"12^23^2^’  potass*um  Laurate  -  Cj2H2^02-  Laurie  Acid. 

(J.  V.  McBain  and  H.  C.  Field,  J.  Am.  Chem.  Soc.,  55,  4776,  1933) • 
Many  complex  isotherms  at  25  to  370°  were  presented. 

KEROSENE.  See  acetic  acid,  aniline,  ethanol,  formic  acid,  iodine,  meth 
anol,  nicotine,  nitrobenzene,  and  phenol. 


C^sHgN,  Acridine,  ,  and  17  derivatives. 

^  v 

Distribution  between  water  and  olive  oil  (A.  Albert,  R.  Goldacre,  and 
E.  Heymann,  J.  Chem.  Soc.,  1943,  651).  The  coefficients  vary  fromc  0.2 
for  euflavine  to  1200  for  l-aminoacridine.  For  acridine  it  is  200 
(times  as  concentrated  in  olive  oil  as  in  water). 


Benzophenone,  (C^Hj^CO.  See  acetone  (II  176),  ethanol  (II 
722),  butyric  (II  258),  m-  and  p -ami nobenzo ic  acid,  and  p-nitroben- 
zoic  a c  id .( Fla  SC hne r  and  Rankin,  1910) 


C13lf10°3'  Sal°l.  See  phenol  (II  373). 


^”13^20^2^2*  Novocaine. 

^Distribution  between  water  and  ether  (II  72q)  and  sesame  oil  (Wamossy, 

C14H802.  Anthraouinone.  CgH^CgH,.  See  Phenol  (II  373.  732). 


C14”l0°2-  R"1*41  (C6HsCO)2  -  Phenol,  Succ i non  i  t r i  1  e 
(II  745).  See  p - a m i nobe nz o i c  acid. 


and  Triethyl  Amine 
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CI4  *  Ci8 

C1 4^1 2°3 ’  Acid,  (C6H5)2C(OH)COOH. 

Distribution  between  water  and  chloroform,  ether,  toluene,  or  xylene 
(II  749 ) . 

C1 5H22°2NC1,  -Euca i ne  Hydrochloride  -  Sesame  Oil  (We  mossy,  1913). 

Cj gNjSCl ,  Methylene  Blue. 

Distribution  between  water  and  aniline  (II  762,  ref.). 

Ci^HjgOjNj,  Pantocaine. 

Distribution  between  water  and  ether  (II  729)* 


*'17H19°3N*  MorPhine- 

Distribution  between  water  and  chloroform  or  sesame  oil  (Int.  Crit. 
Tables  III  432). 

C17H21°4N’  Cocaine  *  Sesame  0il  (Wamossy,  1913). 

C^HjjNBr,  Methyl  Propyl  Phenyl  Benz  y  1  ammon  i  um  Bromide. 

Distribution  between  water  and  chloroform  (Int.  Crit.  Tables  III  432) 


C1 7H23°3N ’  Atropin. 

Distribution  between  water  and  chloroform  (II  778)  or  sesame  oil 
(Wamossy,  1913* • 

C,0H,qO_,  Hexamethyl  Me  1 1 i ta t e - Pheno 1  (II  781). 

18  18  2 

C18H21°3N’  CoHeine- 

Distribution  between  water  and  chloroform,  ether,  or  sesame  oil  (Int 
Crit.  Tables  III  432)* 

Cj8H3302K,  Potassium  Oleate. 

Effect  on  solubilities  of  propylene,  isobutane,  butadiene,  n-hexane, 
methylcyclooentane  (McBain  and  O'Connor,  1940). 


C18H33°2Na' 


Sodium  Oleate. 


anisole  (II  546 ),  benzal- 


ie-  i-  s-uh’ ^ 


cre- 
isoamyl 


dehyde  (II  497).  Denzer.e,  “  acetate  (II  247),  isoamyl 

sols  (I  1188),  cyclohexanol  (II  435  , ethY  *cet*  < ,  4  g,,. 

alcohol  (II  315)1  nitrobenzene  (II  357),  Phenol 
p-toluidine  (II  558), 


I 


C  t£  "C23 
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C18H34°2*  01eic  Acid‘  See  ethano1- 

C19H24°3C1N  2Aq’  Dionine'Sesame  0il  (Wamossy’  1913^ 

C20H1 4°X 4  *  Phenolphtha lein. 


Distribution  between  water 


and  benzene  (Int.  Crit.  Tables  III  432)- 


C20H20C1N3-  Fuchsin. 

Distribution  between  water  and  isobutanol  (Int.  Crit.  Tables  (III  432). 

C22H24C1N3’  New  Fuchsin  (Ibid)- 
C20H24°2N2’ 3Aq’  Quinine. 

Distribution  between  water  and  chloroform  (Int.  Crit.  Tables  III  432)  » 
ether  (II  803)  or  sesame  oil  (Wamossy,  1913)  • 

C20H24°2N2(Bi  1 3 )  •  2HI,  Quinine  Iodobismutha te .  See  acetone  (I  202, 

II  808). 


^21H22^2N2’  Strychnine. 

Distribution  between  water  and  chloroform  (II  813),  or  sesame  oil 
(Wamossy,  1913). 

^"21  H23^5N3’  Strychnine  Nitrate. 

Distribution  between  water  and  chloroform  (II  815). 

STRYCHNINE  SULFATE. 

Distribution  between  water  and  chloroform  (Int.  Crit.  Tables  III  433I. 
C22H23°7Nl  Na fcot i ne - Se same  Oil  (Karaossy,  1913). 

<"22B24NBr  8  nd  2H2  4N^"  *  ’  Metbyl  Tr  i  benz  y  1  -  Ammon  i  urn  Bromide  and  Chloride. 

Distribution  between  water  and  bromoform  or  chloroform.  K.  Drucker, 

Z.  Elektrochem,  1$,  562,  1912). 

^23^26^*4^2’  Pfucine  and  ^22^25^6^’  Colchicine-Sesame  Oil  (Wamossy,  1913). 


PARAFFIN  OIL.  See  methanol,  n-propanol,  diethyl  amine. 
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Cellobios  Octaac.-iSte. 

Distribution  between  aqueous  solutions  of  calcium  thiocyanate  and 
chloroform  (II  825). 

^'32^49^9^’  Veratrin.  Sesame  Oil.  (Int?  Crit.  Tables  III  433). 
Cj^H^OjjN,  Aconitine. 

Distribution  between  water  and  chloroform  (Int.  Crit.  Tables  III  433). 


C57H104°V  Triolein  or  Olive  Oil. 


Distribution  between  water  and  olive  oil. 

(Page  numbers  in  Seidell  II  or  Int.  Crit.  Tables  III  "ICT"). 


Acetic  Acid 
Acetone 
Acetourethane 
Acridine 

tert-Amyl  Alcohol 
Benzoic  Acid 
Bromal  Hydrate 
Bromoacetic  Acid 
d Bromobutyric  Acid 

and ^3-Bromoorop ionic  Acids 
Ct Bromovaleric  Acid 
Ct  Bromoisovaleric  Acid 
Bromural 
tert-Butanol 
2- Butanone 

n-  and  Isobuty-ric  Acids 
Butyrochloral  Hydrate 
Caffeine 

n-  and  Isocaoroic  Acids 
Caprylic  Acid 
Chloral  Hydrate 
Chloroacetic  Acid 
Chloroform 

/3  Chloroprop ionic  Acid 
Detonal 
Diacetin 

Dichloroacetic  Acid 
Diethylvaleramide 
Di- and  Trihydroxybenzoic  Acids  533 

Dimethylvaleramide  ICT  430 

Epronal  203 

Ethanol  ICT  925 

Ethoxycaf feine  °i3 

Ethyl  Acetate  ICT  426 

Diethyl  Lactamide  ICT  430 


113 
ICT  425 
203 
a 

315 
5ii 
87 
86 
238 
171 
295 
29  5 
ICT  428 
270 
ICT  426 
257 

218 

613 

440 

620 

93 

91 

ICT  422 
171 
203 

307 

79 

ICT  432 


Ethylene  Chloride  ICT  423 
Ethyl  Formate  ICT  425 
Ethylvaleramide  ICT  430 
Guaiacol  Acid  Carbonate  ICT  431 
Heptylic  Acid  566 
m- and p-Hydroxybenzoic  Acid  529-30 
Iodoacetic  Acid  94 
Salicylamide  541 
Methanol  ICT  422 
p-Methoxybenzoic  Acid  591 
Methyl  Carbamate  122.  203 
Monoacetin  307 
Pelargonic  Acid  644 
Phenol  379 
Phenylurethane  ICT  431 
0-  and  p-Phthalic  Acids  574 
n-  and  Isoorooanols  ICT  425 
Propionic  Acid  193 
Resorcinol  396 
Salicylic  Acid  527 
Sodium  Salicylate  I  H7° 
Three  Sulfonals  317 
Tetronal  317 
Theobromine  552 
Theophyline  552 
Thymol  674 
Triacetin  307 
Trichloroacetic  Acid  70 
Trihyd roxybutyric  Acid  ICT  426 
Trional  317 
Urethane  203 
n-  and  Isovaleric  Acids  302 
Valeramide  ICT  427 
Veronal  203 


13V  • 


(a)  See  Acridine  (C 
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Cod  Liver  Oil  -  I s obu t y 1 u r e t ha ne  (Int.  Crit.  Tables  III  430) 

„  AeiH  /•  1 1  27).  Methanol  (II  48).  Acetic  Acid  (II 

COTTONSEED  OIL  -  Formic  Add  (II  27]  n.Propionic  Acid  (II  187). 

113).  Ethanol  (II  ISO.  see  unde  "  i s on ropa no  1  ) .  Butyric  Acid 

n-Propanol  (II  208),  Isopropanol  (: 866  ’  r  ^  5^ 

r  u  1  /  it  2701.  Isoamyl  Alcohol  (ii  oi  o 

(II  252)*  Isobutanol  (  u  zr'*** 

CORN.  PEANUT.  RAPE.  *"»  OILS  -  A-Ul..  (»  «»>•  ("  ««>■ 

SESAME  OIL  •  17  AlR.loH.-  ™"' • 
(Wa^nossy,  1913). 


TWELVE  DYES  -  Isobutanol  (II  830). 

COLLODION  -  Acetic  Acid  (II  113).  Phenol  (II  387) 


NOTE  -  Cross  references  among  Ternary  Nonaqueous  Systems,  which  are  be¬ 
yond  this  page,  refer  to  other  listings  of  nonaqueous  systems  unless 
aqueous  systems  are  specifically  mentioned. 


co 
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AgNOj,  Silver  Nitrate  -  Propylene-Propane  (Francis,  1951) 
Propane 


Compositions  in  gins.  per  100  gms. 
liquid  at  o°. 


Lower  Layer  Upper  Layer 

(propane  negligible)  (AgN03  negligible) 


AgN03 

73*  S 
75 


Propylene  Propylene  Propane 


26.5 


100 

75 


25“  75  25“ 

(a)  These  two  liquid  phases  are  also  in 
equilibrium  with  crystalline  AgN03< 

Silver  nitrate  shows  relations  similar  to  those  of  propylene  with  1- 
butene  but  not  with  other  olefins  in  absence  of  water.  Propane  is  in¬ 
ert  and  can  be  replaced  by  any  other  inert  liquid. 


Boric  Acid. 

Distribution  between  glycerol  and  amyl  alcohol  (Int.  Crit.  Tables  III 
434) . 


HF.  Hydrogen  Fluoride  -  n-Heptane  containing  1.18  tp  1.55%  sulfur  in 
the  form  of  pure  sulfur  compounds.  (A.  P.  Lien,  D.  A.  McCaulay ,  and 
B,  L.  Evering,  Ind.  Eng.  Chem.  ,  2698>  1949)  •  The  percentages  of 

sulfur  removed  by  20%  of  HF  are  as  follows: 


Radical 


Mercaptan  Disulfide  Sulfide 


Methyl 

n-Propyl  70 

n-Butyl  58 

sec- Butyl  7i 

tert-Butyl  96 

n-Amyl 
n-Hexyl 

n-Octyl  24 

tert-Octyl  96 

n-Dodecyl  5 

tert-Dodecyl  82 


78 

37 

77 

19 

9 


99 


90 


H3P° 

h2so 


4, 

4* 


Phosphoric  Acid^] 
Su 1 f u  r ic  Ac  id  j 


Li groin-Camphor 


(II  679 > 


ref. ) . 
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C0 


SULFURIC  ACID  -  Et her - Te t ra chi o 

No  numerical  data  are  given 
except  those  shown  on  the 
graph.  The  concentrations  of 
sulfuric  acid  shown  are  recal¬ 
culated.  The  binodal  curves 
with  diluted  acid  show  sharply 
reversed  curves  because  the 
systems  are  really  quaternary 
(four  components). 


oethylene  (Tian.  1946). 


Etl*r 


SULFURIC  ACID  -  Valeric  Ac  id  -  Be m  i  ne  (I  599.  II  301). 

Correction:  The  hydrocarbon  was  not  benzene  but  benzine  or  gasoline 


SULFURIC  ACID  -  Isopropyl  Acetate-Petroleum  Ether 


(Francis,  1950,  o.  266).  Compositions 
in  gms.  per  100  gms.  liquid  at  250. 


Lower  Layer 

H2S04  Acetate  P.E. 

54  45  1 

40  55  5 

30  60  10 

17  63  20 


Upper  Layer 


H2S04  Acetate 

P.E 

0 

4 

96 

4 

32 

64 

9 

55 

36 

Plait 

Point 

Aceta  te 


Hglj.  Mercuric  I od i He - Po t a s s i um  Iodide-Ether  (I  644). 


Distribution  between  ether  and  ethylene  glycol  (I  688).  Distribution 
between  glycerol  and  carbon  tetrachloride,  chloroform,  ether,  or  ben¬ 
zene  (I  669). 
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K.  Potassium  -  Ammon i a - Po t a s s i urn  Iodide  (Cubiciotti,  1949). 


Na  ,  Sodium  -  Ammon  ia  -  Sod  i  urn  Iodide 


Gms . 

per 

100  gms 

at 

-31°. 

Lowe 

r  Layer 

Upper  Laye 

r 

KI 

nh3 

K 

KI 

nh3 

K 

64.5 

35.2 

0.3 

3.6 

69.1 

27.3 

49.5 

So. a 

0.4 

2.5 

75.5 

22.0 

43*8 

55.6 

0.6 

3.0 

82. 1 

14.9 

32.2 

65.9 

1.9 

3.9 

83.0 

13.1 

(Cubiciotti , 

1949 ) • 

Gms.  oer  100  gms.  at  -330. 
Lower  Layer  Upper  Layer 


Nal 

nh3 

Na 

Nal 

nh3 

Na 

47.2 

52.8 

0 

1 . 65 

79.55 

18.8 

44.3 

55-5 

0.2 

1 .67 

83.9 

14*4 

30.3 

69.5 

0.2 

3-3 

85.5 

11.2 

15.8 

82.3 

1.9 

1.7 

88.9 

9.4 

Am.  Chem.  Soc.,  21  >  2707,  1949). 


%  Na  in  Lower  Layer 


Upper  Layer 


4.4  7.1 

3*2  9.0 


S,  Sulfur  -  C^HgNCS,  Allyl  Isothiocyanate  -  o-Toluidine,  Me t h y 1  a ni 1 i ne , 
or  Dimethylaniline. 


(E.  F.  Zhuravlev,  J.  Gen.  Chem.,  iq, 


Sul  fur 


1926,  1940;  Chem.  Abstracts  35, 
3971).  Mixing  temperatures  were  ob¬ 
served  for  about  150  synthetic  bin¬ 
ary  and  ternary  mixtures  in  these 
systems  and  isothermal  binodal 
curves  were  interpolated  on  the 
graphs  with  compositions  in  gms.  per 
100  gms.  liquid.  Since  in  the  first 
two  systems  two  of  the  components 
form  an  equimolar  compound,  the 
graphs  are  divided  by  an  isologous 
line  into  two  separate  ternary  dia¬ 
grams.  Cf.  water-acetic  anhydride- 
CS„. 


c3h^cs 


o- To  1  tii  dine 
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Sul  fur 


Sulfur 


SULFUR  -  Resorcinol  -  Naphthyl  Amine 

(Hyrnakowski ,  Staszewski,  and  Szmyt,  1937) 


A  study  primarily  of  solid  phases 
at  lower  temperatures. 


SO2  Sulfur  Dioxide.  See  t o luene - pe t r o leum . 


SULFUR  DIOXIDE- Propane  -Propylene 
Propylene 


(Francis,  1950,  p.  265). 

Gms.  per  100  gms.  liquid  at  -78°. 


Lower  Layer 

Upper  Layer 

S02 

C3H6  C3H8 

so2 

c3h6  c3h. 

96 

0  4 

18 

0  82 

86 

9  5 

20 

23  57 

76 

16  8 

33 

34  33 

63 

25  12 

Plait  Point 

SULFUR  DIOXIDE  -  Several  pairs  of  hydrocarbons  at  -18°  (II  312)  In 
Tilt  so  thC  7Ste,”S  °ne  hydrOCarbon  (aromatic  or  olefin)  is  miscible 
in  th  2'  °ther  <P8raffin  naphthene)  is  not  miscible,  as 

na oh t h  Pr°Pa,;e-'’r0'>yle'la  «raPh-  The  other  systems  (paraffins  plus 

cible  with>SO°r  8  U  n°nCOnSOlute  Pai*-  (neither  hydrocarbon  mis- 

,  ..  .  2>  except  one,  SOj- ben  lent  -  hexene ,  which  does  not  give 

two  llquld  Phases.  The  pairs  are  as  follows: 
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c0  - 


c 


l 


Miscible  with  SO_ 

Benzene 

Benzene 

Benzene 

Pentene 

Hexene 

Hexene 

Toluene 

Toluene 

Xylene 

Octenes 


Not  miscible  with  S02 

Pentane 

Hexane 

Cyclohexane 

Pentane 

Pentane 

Hexane 

Octane 

Kerosene 

Naphthenes 

Naphthenes 


More  miscible  with  S02  Less  miscible  with  S02 

Cyclohexane  Nonane  plus  Decane 

Naphthenes  Paraffinic  Gasoline 

Corrections:  In  line  10  of  the  paragraph  on  p.  II  312  change  "com¬ 

pletely  insoluble"  to" incompletely  miscible".  In  line  12  change  "Naph¬ 
thalene"  to  "Naphthenes".  The  claim  (d)  that  "Naphthenes  may  be  sepa¬ 
rated  from  paraffins."  is  not  proven  since  the  naphthenes  used  were 
much  lower  in  molecular  weight  than  the  paraffins.  It  is  inconsistent 
with  other  data  in  the  literature  e.g.  Leslie  (i934>  P-  596)  and 
Francis  (1944*  P*  769)* 


SbCl3,  Antimony  Trichloride.  See  toluene-petroleum. 

ZnCl j .  Zinc  Chloride-Picoline- seven  Alcohols  (II  420). 

CC1 4 ,  Carbon  Tetrachloride.  See  lod i ne - g 1 yce ro 1  (I  669);  methanol 
vaseline  oil  (II  5). 


CARBON  TETRACHLORIDE- Ethanol-Gl ycerol . 


(H.  J.  McDonald,  A.  F. 
946,  1942)* 


E  t  ha  no  I 


Kluender,  and  R.  ¥.  Lane,  J*  Phys.  Chem.,  46, 
Gms.  per  100  gms.  liquid  at  25°* 


Upper  Layer 


Glycerol  Ethanol 

CC14 

94.5 

4.5 

1.0 

84.6 

12.0 

3*4 

73.2 

19.2 

7.6 

61 .2 

25.1 

13.7 

5i.7 

27.7 

20.6 

38.1 

28.6 

33.3 

Lower  Layer 
Glycerol  Ethanol  CC14 


0.1 

0.3 

99.6 

0.2 

3.0 

96.8 

0.7 

5.3 

94.0 

1.5 

9.0 

89.5 

CO 

•  1 

17.0 

75.7 

CS2>  Carbon  Disulfide. 


See  acetic  acid-acet 


ic  anhydride. 
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CHBr^,  Bromo f orra- Formi c  Ac  id - Benie ne . 

(A.  M.  Avenarins  and  D.  N.  Tarasenkov,  J.  Gen.  Chem.  (U.S.S.R.)  1.6, 
1776,  1946;  Chem  Abstracts  41,  5372). 


Benzene 


Be  me  ne 


Gms.  per  100  gms.  saturated  solution  at  25°,  50°,  and  7oc 


t° 

25 


HCOOH  Benzene  CRBr„ 


50 


9.2 

6.3 
4.9 

3.7 

2.5 
88.0 
8s. 8 

13.6 

12.0 

9.7 

6.3 

5.3 


81.8 

61.6 
50.0 

34.6 

15.5 

6.4 

3.6 

77.8 

71.0 

59.4 

46.7 

34.0 


9.0 

32.1 

45-1 

61 .7 
82.0 

5.6 
10.6 

8.6 
17.0 
30.9 
47.0 

60. 7a 


t° 

50 

70 


HCOOH  Benzene  CHBr_ 


3.1 

83.2 

84.2 

23.9 

19.6 

14.5 

10.6 
8.4 
5.7 

75.4 

74.3 


15.3 
6.3 
8.9 

68.6 

64.9 

56.3 

45.3 

32.9 
15.1 

13.9 

10.4 


81.6 

to.s 

6.9 

7.5 

15.5 

29.2 

44.1 

58.7 

79.2 

10.7 

15.3 


(a)  The  original  says  50.7,  evidently  a  typographical  error. 

The  authors  state  that  all  of  the  tie  lines  point  toward  the  formic 
acid  corner  (isologous  lines)  so  that  the  formic  acid  would  show  no 
selectivity  for  a  benzene-bromoform  mixture. 


CHCl  Chl  oroform. 
(II  IS). 


See  iodine-glycerol  (I  f,  fi9  )  .  me  t  ha  no  1  -  va  se  1  i  ne  oil 


CHLOROFORM- GLYCEROL. 


acidSflTb?oi?n  °f.ace\ic  acid  (Int-  Grit.  Tables  III  434),  propionic 

isopyc^ic  or  tie  ;fValeric  acld  (I1  306).  The  last  system  contains  an 
isopycnic  or  tie  line  connecting  compositions  having  equal  densities. 


CHLOROFORM- ETHER -STARCH  TRIACETATE. 

(Schulz  and  Jirgensons,  1940).  Scattered  data. 
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CH^O,  Formic  AciH.  See  bromo f orm- benz ene ;  acetonitrile-isooctane. 


FORMIC  ACID. 

Distribution  between  methanol  and  isooctane  (II  31);  acetone  and  gly¬ 
cerol  (II  31);  methoxyethanol  and  isooctane  (2,2,4-Trimethylpentane) 

(II  31);  distribution  between  formic  acid  and  petroleum  ether  of  ethanol, 
n-prooanol,  or  isoamyl  alcohol  (Sbilow  and  Lepin,  1922,  p.  387)* 


CHgON,  FormamiHe,  HCONHj- Ni t robe nzene - n- Hexane . 

(E.  Jdnecke,  Z.  physik.  Chem.,  183,  7i~5»  1939>* 

N i t  robe  n* ene  Nitrobanaene 


atures. 

Th»  r  q  t  of  ni trobenzene-n-hexane ,  20.2°*  is  raised  slightly  to 

24.9°  by  the  formamide.  At  te^“^tUr^  ^i^o^er^is^lotteron'the 
an  area  showing  three  liquid  phases.  T  0  t  trace, 

basis  of  subcooled  nitrobenzene  (m.D.  5-5  )•  There  js^y^  ^ 

0.3%,  of  hexane  in  the  formamide  iay  ,  nitrobenzene  in  the  other 

other  two  layers.  B“V  ?n  ,te~Hr£«..e.e  layer, 

two  layers,  respectively,  and  22%  is  an  isopycnic 

(these  percentages  have  been  1.1S  in  equili- 

(dashed  line)  connecting  compositions  7Aexane  and  2%  formamide  by 
brium.  The  nitrobenzene  phase  contains  7%  hexane 

weight  . 

A  triple  isopycnic  ( Jhree  ^"j^^oro^JhifsJstemt^Thrdensity  of 
brium)  can  be  made  up  py  a  ™odlf  addition  of  carbon  tetrachlor- 

the  hydrocarbon  phase  is  .increased  Y  nitrobenzene  phase, 

Se.  To  prevent  this  from  causing  for  hexane,  and  an 

a  higher  hydrocarbon,  n-hexadeca  ,  nitrobenzene  is  substituted  for  the 
equal  volume  mixture  of  aniline  a  it  mixes  with  formamide. 
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FORMAMIDE  -  Diethyl  Ta rt ra te- Ethylene  Bromide. 

Distribution  (Int.  Crit.  Tables  III  434>- 


CH4,  Methane.  See  propane- s t ea r  ic  acid. 


CH.O,  Methanol.  Effects  of  several  salts  on  the  miscibility  temperature 
with  hexane  are  given  by  Howard  and  Patterson  (1926).  Effects  of  zinc 
chloride  are  given  on  miscibility  of  methanol  and  six  other  alcohols 
with  oicoline  (II  420). 

Distributions  between  methanol  and  vaseline  oil  are  given  for  carbon 
tetrachloride  (II  5),  chloroform  (II  15).  diethyl  amine  ( II  280),  naph¬ 
thalene  (II  650),  and  camphor  (II  6?9>* 

Distribution  between  methanol  and  isooctane  (2,2,4-trimethylpentane ) 
at  o°  are  given  for  formic  acid  (II  31),  butyric  acid  (II  258),  caprylic 
acid  (II  620),  lauric,  palmitic,  oleic,  and  linoleic  acids,  (A.  E.  Smith 
and  Norton,  1932). 


Me  t  ha  no 


METHANOL- ETHYLENE  GLYCOL- 2  -  BUTENE ,  Isobutene, 

or  butadiene. 

(A.  S.  Smith  and  Braun,  1945). 


No  numerical  data  or  tie  lines 
are  given.  The  isothermal  curves 
at  -6.7°  are  almost  symmetrical, 
with  the  apices  at  about  39,  48, 
and  52%  methanol  respectively. 


I sobu  t  ene 


METHANOL- ETHYLENE  GLYCOL  -  Nine  Hydrocarbons. 


(A.  S.  Smith  and  J.  E.  Funk,  Trans 
Am.  Inst.  Chem.  Engrs.,  40,  211, 
1944).  No  numerical  data  are 
given.  The  graph  in  gms.  per 
100  gms.  liquid  is  cooied. 

A  blend  of  65%  dioropylene 
glycol  and  35%  ethylene 
glycol  was  tried  as  a 
solvent,  but  no  data 
are  given. 


Ethylene  Glycol 

Me  t  ha  no  1 


Hydroca  rbon 


Stoddard  Solvent 

Methylpentadien 
£ye lohaxane 

Site  1  lysolve  B 


Ethylene  Glycol 


Hydrocarbon 
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CH  |^0 


METHANOL- GASOLINE- ACETONE  or  BENZENE 


(F.  M.  E.  Shepherd,  1934).  The  gasoline  had  a  density  of  0.7573  and 


Benz  ene 


a  boiling  range  or  47.5  to  197.5  . 

No  numerical  data  are  given.  The 
graphs  are  copied  in  gms.  per  100 
gms.  liquid.  In  the  benzene  graphs 
equilibria  with  solid  benzene  are 
shown  at  o°  and  -20°  in  addition  to 
the  binodal  curves 

The  second  graph  shows  the  profound 
effect  of  4%  water  in  the  methanol 
on  the  phase  equilibrium  curves. 

They  are  raised  greatly  and  dispro¬ 
portionately  on  the  hydrocarbon 
side,  giving  sharp  reverse  curves 
which  are  characteristic  of  four 
component  systems  (including  water). 


Acetone 


METHANOL- TRIETHANOLAMINE- ISOBUTENE  .nd  Butadiene 


(A.  S.  Smith  and  Braun,  1945* 
triethanolamine  was  tried  as  a 


.  A  mixture  of  43*  methanol  and  57 « 
selective  solvent  for  the  two  olefins. 


METHANOL. 

•  ■  „  butyric  acid  between  -etkanol  and  isooctane  III  2581 

Distribution  of  n-butyric  ai-L 


methanol 


Diethyl  Amine- 


Vaseline  Oil 


(II  280). 


methanol-benzene-lubricating  oil 


(Francis,  1950) 


Be  n*  ene 


T.  nil  was  a  commercial  paraffinic  oil 
The  oil  no |  Compositions 

(C.S.T.  with  ethanol  128  >•  Lom^_ 


in 


gms.  per  100 
Upper  Layer 
Methanol  Benzene  Oil 

96  0 

61  27 


liquid  at  ioo° 
Lower  Layer 
Methanol  Benzene 


4 

12 


12 

PI  ait 


25 

Pn  i  n  t . 


Oil 

98 

63 
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ch4o 


METHANOL- PENZENE- PAPESEED  OIL. 

(A.  Boutaric  and  G.  Corbet,  Comot.  rend.,  184,  1446,  1927)*  Effect  of 
percentage  of  oil  on  C.S.T.  of  methanol-benzene.  By  extrapolation  that 
of  the  binary  system  was  estimated  to  be  29°*  Since  benzene  is  miscible 
with  methanol  at  much  lower  temperatures,  it  seems  possible  that  the 
methanol  used  was  not  anhydrous. 


METHANOL- BENZENE- POL YSTYRENE. 

(Schulz  and  Jirgensons,  1940).  The  figures  on  the  curves  are  molecu¬ 
lar  weight  of  polystyrene.  The  two  tie  lines  are  for  the  500,000  M.W. 
system.  Compositions  in  gms.  per  100  gms.  liquid  at  27°* 


Sol  Phase  Gel  Phase 

(Polystyrene  negligible) 


Methanol 

Benzene 

Methanol 

Benzene 

100 

0 

2.1 

0 

75 

25 

3*3 

26.1 

45-1 

54-9 

7.6 

49*8 

Scattered  data  are  given  also  for 
the  amounts  of  reagents  required  to 
precipitate  solutions  of  various 
high  molecular  weight  substances 
in  the  systems,  water- acetone- 
nitrocellulose ;  ether-chloroform- 
starch  triacetate;  cyclohexane- 
benzene-polymethacrylic  acid  ester. 


METHANOL- HEXANE- FATTY  ACIDS. 


Polystyrene 

Benrene 


The  effects  of  four  normal  fatty  acids,  C$  to  Cg,  in  lowering  the 
C.S.T.  of  methanol  and  hexane  (33,6°)  were  observed  (II  53,  ref.). 


METHANOL  -  Isooctane  ( 2 , 2 . 4- Tr ime t hy 1  pen t ane  ) . - 

Distribution  of  methyl  esters  of  five  fatty  ac ids (( capry late ,  laurate, 
palmitate,  oleate,  linoleate  (Henriques,  1933). 

Correction:  The  third  column  of  Table  II  is  headed  "Ate.  layer". 

From  the  legend  of  Fig.  2  and  the  summary  this  must  be  methanol  for  the 
upper  part  of  the  table  and  methoxyethanol  for  the  lower  part. 


METHANOL  -  NAPHTHALENE  -  VASELINE  OIL  (II  „50). 


METHANOL  for  Dea c i 4 i f i c a t i on  or  Purification  of  Vegetable  or  Animal  Oil, 
in  the  next  four  systems. 
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METHANOL 


METHANOL  -  Fatty  Acid-Palm  Oil. 


(J.  M.  Martinez-Moreno  and  C.  Paniagua,  Bull.  soc.  chim. ,  iqqq,  388). 
Compositions  in  gins,  oer  100  gins,  liquid  at  50°. 


Upper  Layer 


Lower  Layer 


Fatty  Acid 


Methanol 

Acid 

Oil 

Methanol 

Acid 

Oil 

96.4 

0.73 

2.87 

12.15 

0.92 

86.93 

94-0 

3.11 

2.9 

1 1.70 

3.33 

84.97 

90.81 

5.57 

3.62 

13.69 

5.60 

80.71 

85.7 

9.6 

4.7 

14.8 

10.1 

75-1 

81 .02a 

12.53 

6.45 

18.15 

12.79 

69.0 

67.06 

20.39 

12.55 

25.33 

19.85 

00 

• 

=t 

41 .0 

24.2 

34.8 

Plait 

Point 

(a)  Original  gives  51.02,  evidently  a 
typographical  error. 


METHANOL  -  Oleic  Acid-Olive  Oil. 

(J.  M.  Martinez-Moreno,  Anales  fis.  y  quin.  (Madrid),  jo,  261,  1947* 
Chem.  Abstracts,  aL»  6420;  Ruis  and  Martinez-Moreno,  1947)* 

Compositions  in  gms.  per  100 
gins,  liquid  at  25°* 

Lower  Layer 

Methanol  Acid  Oil 

3.7  1.41  94-89 

5.63  3-73  90.64 

6.5  6.05  87.45 

11.9  21.2  66.9 

19.4  28.5  52.1 

Plait  Point 


METHANOL- FATTY  ACIDS-COD  LIVER  OIL  or  Hake  liver  Oil. 

(A.  Rius  and  J.  Gutierrez-Jodra ,  Anales  fis.  y  quim,  (Madrid)  !iS_ 
245,  1949;  Chem. Abstracts  O,  7724). 


Upper  Layer 


Methanol 

Acid 

Oil 

99.18 

0.74 

0.08 

96.3 

3.1 

0.6 

93.9 

5.05 

1 .05 

79.8 

17.9 

2.3 

67.6 

26.4 

6.0 

40.05 

32.4 

27.52 

METHANOL  -  Nons apon i f ia ble s 


Cod  Liver  Oil 


or  Hake  Liver  Oil. 


(L.  Gutierrez-Jodra,  Anales  fis. 
Chem.  Abstracts  t±n,  6584a). 


y  quim.  (Madrid)  1453>  1949, 


CH  .ON  ,  Urea.  CO(NH2)2 

4  2 


..  . niu  rOOC~H,  -  Phenacetin. 

Urethane,  nh2cuc»-2  5 

IK.  Hrynokowski  and  solid  Sse^oilibria. 
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C 


1 


UREA  -  Resorcinol  -  Diphenyl  Amine. 

(Hrynokowski ,  Staszewski,  and  Szmyt,  1937) • 


Resorcinol 


Ant ipyrine  (  3  %  altitude  of 
cu rve )  or  Sa 1  - 


UREA  -  Sulfonal.  ( CH3 ) 2C( S02C2H5 )2  -  Antipyrin  or  Salipyrin. 

(K.  Hrynokowski  and  H.  Szmyt,  Z.  Dhysik.  Chem. ,  Aifii,  113*  1937 ). 


CjCl^,  Te t ra c hloroe t hy lene .  See  sulfuric  acid-Ether. 


Chloro-,  Dichloro-,  Trichloro-,  and  Bromoacetic  Acids.  See  acetone- 
glycerol  (II  68,  78,  86,  89). 


C2H3N,  Acetonitrile,  CH^CN.  See  po 1 ys t y rene - be nz y 1  benzoate. 


ACETONITRILE. 

Distribution  of  seven  acids;  lauric,  oleic,  maleic,  fumaric,  and  three 
phthalic  acids  between  acetonitrile  and  isooctane  (2,2,4-trimethyl  pen¬ 
tane)  at  o°  (A.  E.  Smith  and  Norton,  1932). 


C2H4Br2.  Ethylene  Bromide.  See  f orma mide -d i e t hyl  tartrate. 
CjH^OS,  Thioacetic  Acid.  Ace  tone - Glyce ro 1  (II  118). 
C2H4°2’  Acetic  Acid.  See  chloro form- g 1 vcero 1 •  ».,k.  1 


ACETIC  ACID  -  Glycerol-Benzene  (Siggia 

The  graph  was  shown  but  without 
numerical  data.  The  table  (III) 
was  merely  a  list  of  sample  com¬ 
positions  to  be  analyzed.  The 
apex  of  the  curve  is  at  about 
50%  acetic  acid. 


and  Hanna,  1949). 

Acetic  Acid 


C2Hl|02 
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ACETIC  ACID. 

Effect  of  acetic  acid  on  the  C.S.T.  of  acetic  anhydride  with  carbon 
disulfide,  cyclohexane,  or  decanes  (Jones  and  Betts,  1928). 


ACETIC  ACID  -  ‘Benzine'  -  'Aniline,  Me t hy 1  a ni 1 i ne ,  or  Dime t hy la ni 1 ine  . 


(E.  F.  Zhuravlev,  J.  Phys.  Chem.  (U.S.S.R.)  13,  639*  1938;  13>  679, 
1939;  Chem.  Abstracts  3a,  315,  1544)*  The  "benzine"  was  a  gasoline  hy¬ 
drocarbon  mixture  of  100-125°  boiling  range. 


Acetic  Ac i H 


Ace t i c  Ac i d 


In  each  system  the  major  axis  of 
the  closed  curves  is  along  an  iso¬ 
logous  line  (dashed  line)  from  the 
benzine  corner  to  the  opposite  side 
at  77%  and  80%  acetic  acid  respec¬ 
tively.  The  ternary  critical  points 
are  marked,  and  also  seem  to  be  on 
these  lines. 

Data  at  250  also  are  given. 


Gms.  per 

100  gms 

.  liquid. 

Methylaniline  System  at  20 

PhNHMe 

AcOH 

Benzine 

10 

78.9 

11.1 

20 

72.0 

8.0 

30 

61.5 

8.5 

42.2 

37.8 

20 

30.7 

19.3 

SO 

18.9 

11.1 

70 

5*4 

4.6 

90 

1.5 

4-7 

93-8 

0.6 

29.4 

70 

3*7 

76.3 

20 

Temperature  45° 

19 

60.8 

20.2 

24 

46 

30 

8.4 

21 .6 

70 

5-8 

24*2 

70 

9*5 

60.5 

30 

Data  at 

30°  and 

40°  also 

given. 

Dimethylaniline  System  at  20° 


PhNMe2 

AcOH 

Benzine 

10 

77.5 

12.5 

20 

70.8 

9.2 

30 

55 

15 

24 

26 

50 

14-5 

15«5 

70 

2.2 

7.8 

90 

0.5 

30 

69.5 

3*0 

70 

27.0 

Temperature 

30° 

1 .6 

20 

78.4 

3-5 

50 

46.5 

6.4 

70 

23.6 

20 

67 

13 

25*6 

54.4 

20 

24.2 

35.8 

40 

17 

23 

60 

3 

12 

85 
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c2h4o2 


ACETIC  ACID- TOLUENE- n- HEPTANE.  (Othmer  and  Tobias.  1942a) 


Compositions  in  gms.  per  100 
gms.  liquid  at  230. 


97%  Acid 

Toluene 

n-Heptane 

87 

0 

13 

75 

9 

16 

60.5 

19 

20.5 

19 

43 

38 

6.5 

33-5 

60 

8 

0 

92 

)8.i%  Acid 

70 

0 

30 

54.5 

9.5 

36 

27 

18 

55 

24.5 

0 

75.5 

Distribution*.  Percentage 
toluene  in  layers. 


97%  Acid 

Heptane 

1.2 

12.0 

8.3 

19.0 

14.2 

27.0 

98.1%  Acid 

0.5 

2.0 

5.3 

7. 1 

To luene 


Tol  >iene 


This  system  is  really  a  quaternary  system  since  without  the  water 
there  would  be  no  separation  into  two  layers.  The  validity  of  the  tie 
lines  in  this  system  was  questioned  (Francis,  1950,  p.  251)  because 
the  acid  layer  would  contain  practically  all  of  the  water  and  being 
more  dilute  would  dissolve  less  heptane  than  that  indicated  by  the  phase 
boundary  curve.  In  fact  for  such  a  quaternary  system  the  latter  would 
be  expected  to  be  a  sharp  reverse  curve  as  in  the  systems  of  96%  meth¬ 
anol-benzene-gasoline;  95%  ethanol-benzene-lubricating  oil,  and  93.5% 
sulfuric  acid-ether- tetrachloroethylene.  Observations  in  the  compiler's 
laboratory  indicate  this  to  be  the  case  (second  graph).  The  apparent 
discrepancy  may  be  reconciled  if  the  curves  of  Othmer  and  Tobias  are  not 
phase  boundary  curves  but  those  for  "equilibrium  mixtures"  (Cf.  the  dis¬ 
cussion  for  the  systems  70%  methanol-phenols-methylnaohthalene  below 
among  Quaternary  Aqueous  Systems).  These  are  curves  showing  composi- 

coin“ridI  '  Whe"  they  are  nearly  e<lual  in  volume,  and  would 

coincide  with  the  phase  boundary  curve  only  for  a  really  ternary  system 

fhp  Sr1  hlUV1XtUre  Curve  may  be  operationally  more  significant  than 

tion°with  Z  CUrVe’,but  U  is  ^finite  since  it  varies  in  posi¬ 
tion  with  the  relative  volumes  of  the  layers. 


SHsOCl,  /?- Ch  lo  roe  t  hand  or  EthyUne  Chlorohydrin  See  xylene- ga  Sol  ine. 
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c2h6o 

C„H,0,  Ethanol.  See  ZnCl , - P i co 1 i ne ;  carbon  t e t rach lo r ide - g 1 yce ro 1 ;  for- 
1  n  *•  , 

mic  acid-petroleum  ether;  po 1 ys t yr ene - be nz y 1  ether. 

ETHANOL.  Effects  of  salts  on  mutual  miscibility  temperatures  of  ethanol 
with  a  paraffinic  oil  (b.p.  160-180°)  are  given  by  Howard  and  Patterson 

(1926)  (IX  152).  The  high  values  of  mutual  miscibility  temperatures 
are  inconsistent  with  some  other  observations  (Cf.  Francis,  1950,  p. 
283). 


ETHANOL- ETHYLENE  GLYCOL- BENZENE ,  Toluene,  Xylene  or  Nitrobenzene  (II 
154).  The  data  of  Trimble  and  Frazer  (not  Fraser)  were  presented  as 
•volume  per  cent*.  From  the  text  this  seems  to  be  'cc.  per  100  cc. 
total  separate  volumes"  rather  than  'cc.  per  100  cc.  homogeneous  mix¬ 
ture*  (II  154).  On  this  basis  the  data  were  recalculated  to  gms.  per 
100  gms.  solution. 


Ethanol 


Glycol 

Ethanol 

Benzene 

95.4 

3«o 

1.6 

79.5 

13*0 

7.5 

68.5 

18.9 

12.6 

62.6 

21 . 8 

15.6 

49.8 

25.4 

24.8 

39.3 

25.8 

34-9 

21.2 

19.7 

59.1 

6.0 

9.4 

84.6 

Ethano 1 


Et  ha  no  1 


Glycol 


Ethanol  Nitro 

Benzene 


29' 


25 


85.1 

66.5 

62.2 
46.1 

34.0 

25.6 

12.3  ■ 
6.7 

Glycol 


7.35 

15.9 

17.9 
21.5 

21.0 

18.2 

11.9 
8.2 

Ethanol 


7.55 

17.6 
19.9 
32.4 

45*0 

56.2 

75.6 

85.1 

Toluene 


26° 


93-5 

70.4 
60.0 
46.9 

35.5 
24*9 
13-8 

Glycol 

81.2 

56.7 

45*7 

35*5 

25.7 

20.6 

i5«o 

9.1 


4.2 

20.9 

25.9 

30.2 

29.8 

26.4 

18.8 

Ethanol 

15*5 

32.0 

36.2 

36.2 
33*4 
30.0 

25.2 

18.4 


2.3 

8.7 

14.1 

22.9 

34-7 
48.  7 
67.4 

Xylene 

3*3 

11.3 

18.1 

28.2 

40.9 

49.4 
59.8 

72.5 


G1 yeol 


Xylene 
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Distributions  of  ethanol  between  ethylene  glycol  and  o-xylene  or 
methyl-n-amyl  ketone  were  calculated  from  activity  coefficients  and 
clotted  in  moles  per  mole  of  solvent.  (Scheibel,  1950).  These  were 
recalculated  to  weight  percentages  in  the  two  layers  as  follows: 


Glycol 

Xylene 

Glycol 

Ketone 

29 

4 

S-i 

3 

36 

7 

8.6 

13*1 

5 

7.6 

The  former  are  plotted 

on  Trimble 

and  Frazer1 

's  graph  above 

ETHANOL  -  L,actic  Acid-Benzene  (II  141.  ref.). 


ETHANOL  -  G1 yce ro 1  -  Benz ene  (II  141,  ref.,  155). 


Ethano I 


ETHANOL  -  Ga so  1 i ne - E leve n  Solvents  (II  152). 

The  alcohol  was  96%  ethanol. 

Correction:  Instead  of  "cyclohexane" 
read  "cyclohexanol". 


Graphs 

1  Benzene 

2  Castor  Oil 

3  Acetone 

4  Ether 

5  Terpineol  and  Isopropanol 

6  Other  solvents,  butanols, 
amyl  alcohol,  cyclohexanol, 
and  butyl  cresol. 


94%  Ethanol 


Oa  s  o 1 i ne 


ETHANOL  - 


Benzene-Pa ra f f in  or  Cerosin. 


(G.  Armani  and  G.  A.  Rodano,  J.  Soc. 
termination  of  cerosin  in  paraffin  by 
mixtures.  Cerosin  50°,  paraffin  about 


Chem.  Ind. 
its  C.S.T. 
25°. 


3i >  912,  1912).  De¬ 
in  ethanol-benzene 


io8o 
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c2h6o 


ETHANOL 


ETHANOL  -  Be nz e ne -Lnbr i ca t i ng  Oil. 


(Francis,  1950,  p.  250) 


Benzene 


The  oil  was  a  paraffinic  lubricating  oil 

(C.S.T.  with  ethanol  128°).  Absolute 
ethanol  shows  normal  curves.  95% 
Ethanol  which  really  forms  a  quater¬ 
nary  system,  shows  a  sharp  reverse 
curve  because  water  is  incompatible 
with  hydrocarbons,  even  benzene  at 
low  concentrations  of  a  homogenizing 
agent  like  ethanol. 


Etha  no  1 


Oi  1 


The  curve  is  similar  to  that  of  96%  methanol-benzene-gasoline.  Com 
positions  in  gms.  per  100  gms.  liquid. 


t° 


Upper  Layer 

100%  Ethanol  Benzene  Oil 


Lower  Layer 

100%  Ethanol  Benzene  Oil 


100 

91 

0 

9 

66 

15 

19 

41 

20 

39 

118 

81 

0 

19 

71 

5 

24 

46 

95%  Ethanol 

10 

44 

100 

97 

0 

3 

70 

20 

10 

30 

40 

30 

11 

69 

20 

5 

95 

0 

Distribution  of  ethanol  between  ci 
Tables  III  434 )• 


7 

0 

93 

16 

14 

70 

Plait 

Point 

16 

0 

84 

21 

5 

74 

Plait 

Point 

The  lower  layer  contains  a 
negligible  concentration  of 
water  and  ethanol.  There  is 
no  plait  point. 

•al  and  lemon  oil.  (Int.  Crit. 


ETHANOL-Ole  ic  Acid-Olive  Oil. 

( Rius  and  Martinez-Moreno ,  1947 >• 
liquid  at  25°. 


Comoositions  in  gms.  per  100  gms. 


io8i 
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Ms0 


(Data  of  Rius  and  Martinez-Moreno, 


Upper  Layer 

%  Ethanol 

Ethanol 

Acid 

Oil 

100 

96.9 

o).56 

2.54 

92.0 

3-44 

4.56 

84*  6 

6.86 

6.54 

75*4 

ii«3 

13.3 

59.4 

14.39 

26.25 

44.6 

14.2 

41.2 

96 

98.44 

0.59 

0.97 

92.92 

5.65 

1.43 

85-3 

11.1 

3*6 

64.5 

21 .3 

14.2 

53*5 

23.1 

23.4 

39.26 

23.74 

37.0 

82 

98.9 

0.95 

0.15 

96.75 

2.99 

0.26 

73.0 

23.2 

3.76 

53*9 

32.9 

13.2 

38.4 

36.6 

25.0 

30.1 

40.4 

29.5 

No  Plait  Point 

Data  for  96%  ethanol  at  18.5° 
also  are  given. 

(a)  These  orobably  should  be  89.67 
and  78.49  respectively. 

(b)  Probably  a  tyoograohical  error 
for  86.19. 

Similar  data  for  removal  of  fatty 
acids  from  cod  liver  oil  and  hake 
liver  oil  are  given  by  Rius  and 
Gutierrez-Jodra  (1949)  and  of  non- 
saponif iables  from  cod  liver  oil 
by  Gutierrez-Jodra  (1949). 


C2H<>02’  Ethy!ene  Glycol.  See  iodine-e 
methyl-n-amyl  ketone. 


947 ,  Cont. ) . 

Lower  Layer 


Ethanol 

Acid 

Oil 

9.83 

O 

\n 

• 

0 

89  •  7  i 

13*  7 

2.32 

83.98 

16.8 

4.71 

77.49' 

23.6 

8.91 

67.5 

34.3 

12.65 

53.1 

Plait 

Point 

5.71 

0.89 

93.40 

6.93 

4.15 

88.92 

9.2 

10.45 

80.35 

21 .0 

19.3 

59*7 

30.4 

23.0 

46.6 

Plait 

Point 

5-3 

2.03 

92.67 

6.0 

7.81 

86. 791 

Oleic  Acid 


2  5° 


82 1 


ethylene  glycol 


Acetone  or  Isopropanol -Butadiene  or  Isobutene. 


(A.  S.  Smith  and  Braun,  1945).  Only  a  few  selectivities  are  given 


ETHYLENE  GLYCOL  -  Acetone 
B  romobe  nz  e  ne ,  Nitrobenze 


Benzene,  Toluene, 


ne  (IX  157-8). 


Xylene,  Chlorobenzene, 


cbMredCt‘lii.v  Tl!e  headines  ,or  the  binodal  curves  are  inter- 

K  tSes,  ,“t  eVdJrYn-t'”:  °rder  slyco1’  »ro*.ic,  acetone 
.  In  the  distribution  for  the  benzene  system  the  first 


C2H6°2 


TERNARY  NONAQIIEOUS  SYSTEMS 


pair,  10.2  and  6.8  was  copied  correctly,  but  may  be  a  typographical  er¬ 
ror  for  6.8  and  10.2  in  the  original  (even  though  not  so  plotted)  since 
it  is  inconsistent  with  the  other  items  and  with  an  observation  by  the 
compiler.  It  would  indicate  a  solutrope  which  probably  does  not  exist. 


The  data  of 

Trimble 

and  Frazer 

(not  Fraser)  were  reported  in 

volume 

percentages . 

These  were  plotted 

and  the 

extremities 

of  three 

typical 

tie  lines  for 

each  system  were  converted 

to  gms.  per 

100  gms. 

solution 

as  follows: 

.0 

Lower  Layer 

Upper  Laye 

■r 

t 

Glycol 

Acetone 

Benzene 

Glycol 

Acetone 

Benzene 

27 

91.2 

5.0 

3-8 

0.2 

9.3 

90.5 

80.6 

12.2 

7.2 

1.5 

23.0 

75.5 

57.9 

26.3 

15.8 

18.6 

39-8 

41.6 

Glycol 

Acetone 

Toluene 

Glycol 

Acetone 

Toluene 

27 

83.0 

12.1 

4.9 

1.2 

22.3 

76.5 

75. 5 

17.9 

6.6 

5.2 

34.6 

60.2 

67. 1 

24.0 

8.9 

12.3 

42.4 

45*3 

Glycol 

Acetone 

Xylene 

Glycol 

Acetone 

Xylene 

25 

84.5 

13.6 

1 .9 

1 .0 

20.8 

78.2 

65.0 

27.6 

76.7 

19.8 

3.5 

2.0 

33.o 

47.8 

38.2 

14.0 

25.3 

47-1 

Glycol 

Acetone 

Chloro¬ 

benzene 

Glycol 

Acetone 

Chloro¬ 

benzene 

23 

82. 6 
73*1 

12.6 

18.4 

4.8 

8.5 

1.0 

3.5 

17.6 

28.7 

81.4 

67.8 

49.8 

61.0 

24.8 

14*2 

12.5 

37.7 

Upper  Layer 

Lower  Layer 

Glycol 

Acetone 

Bromo- 

benzene 

Glycol 

Acetone 

Bro mo- 
benzene 

25 

91.0 
81 . 3 

5*7 

12.8 

3-3 

5.9 

0.3 

0.6 

6.7 

14.4 

93-0 

85.0 

58.5 

24.0 

17.5 

10.6 

32.1 

57.3 

Glycol  Rich  Layer 

Glycol  Poor  Layer 

Glycol 

Acetone 

Nitro¬ 

benzene 

Glycol 

Acetone 

Nitro¬ 

benzene 

22 

77.o 

74.5 

57.9 

i3«o 

14.2 

22.2 

10.0 

ai  .3 
19-9 

2.0 

5.o 

15.6 

16.3 

22.9 

30.6 

81.7 

72.1 

53*8 

The  glycol  rich  layer  is  J"1"  V^bilS.'^tSTST"  I!*-  taS 

commons  .«  e,ual  de»- 

ity. 
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c2h6o2 


Acetone 


Acetone 


Ace  tone 


C2H504S,  Methyl  Sulfate  (CH3)2SC>4  - 
Hydroca rbons . 

(P.  Pascal  and  M.  L.  Quinet,  Comp 
appl.,  23,  s,  1941;  Chem.  Abstracts 
liquid  at  170. 

Lower  Layer 


Ace  tone 


Acetone 


Acetone 


Aromatic  Hydrocarbons  -  Paraffin 


.  rend.,  211,  193,  1940;  Ano.chim. 
36,  368,  3120).  Gms.  per  100  gins. 

Upper  Layer 


Sulfate 

Benzene 

Heptane 

Sulfate 

Benzene 

Heptane 

91.6 

5*5 

2.9 

7.0 

8.2 

84.8 

82.2 

12.6 

5*2 

8.9 

19.2 

71.9 

75.9 

16.1 

8.0 

ii.8 

28.3 

59.9 

68.3 

22.0 

9.7 

14.6 

32.0 

53«9 

60.2 

26.9 

12.9 

24.4 

39.7 

35.9 

42.0 

44.  oa 

14. oa 

Plait 

Point 

(a)  To  be  consistent  with  the  graph  and  the  other  values  these  figures 
should  be  34.0  and  24.0  respectively. 
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Lower  Layer 

Upper 

Layer 

Sulfate 

Toluene 

Heptane 

Sulfate 

Toluene 

Heptane 

92.0 

5.9 

2.1 

5-2 

10.1 

84.9 

86.9 

10.2 

2.9 

3*6 

20.5 

75.9 

83.4 

12.4 

4.2 

3.4 

28.1 

68. S 

76.7 

18. s 

4. 8 

3*5 

36.4 

60.1 

74.0 

20.9 

5.7 

3.5 

39.7 

56.8 

61 .0 

28.7 

10.3 

5.0 

48.5 

46.5 

34*  0 

43-0 

23.0 

Plait 

Point8 

(b)  Francis 

(1950  t  p. 

267)  gave 

this  point 

at  40,  40 

,  20%. 

The  densities  and  refractive  indices  of  several  binary  systems  of  the 
aromatic  hydrocarbons  with  methyl  sulfate,  n-pentane,  n-hexane,  and  n- 
heptane,  and  also  those  of  several  ternary  mixtures,  all  at  170  are 
given  to  aid  in  analysis  of  hydrocarbon  mixtures. 


To  luene 


METHYL  SULFATE  -  Benzene  -  n- Heptane. 

(Francis,  1950  p.  248).  Compositions  in  gms.  per  100  gms.  liquid  at 
25°- 


Lower  Layer 


Sulfate 

Benzene 

n-Heptane 

98 

0 

2 

87 

9.5 

3.5 

7i 

22 

7 

65 

25 

10 

54 

32 

14 

37 

40 

23 

C-H_N .  Ethyl  Amine  and  Dimethyl  Am 
2  7 

acetone  and 


Upper  Layer 

9 

Sulfate  Benzene  n- Heptane 


0  0  too 

1  13  86 

4  25  71 

6  35  59 

13  41  46 


Plait  Point 

nc . 

glycerol  (II  i6o-i)* 


Distribution  between 


io8s 
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CjHyON,  Ethano  lamine ,  HOCjH^Nl^  - 

(Siggia  and  Hanna,  1949). 

The  graph  is  shown  but  with  no 
numerical  data.  The  apex  of  the 
curve  is  at  about  35%  pyridine. 


Ether  -  Pyridine. 

Pyridine 


C3H404.  Ma Ionic  Acid  and  CjHjOjBr,  Bromopropionic  Acid. 

Distribution  between  acetone  and  glycerol  (II  167*  169)- 

C'3  Hg,  Propylene.  See  sulfur  dioxide  -  oropane;  silver  nitrate  -  pro- 
pa  ne  . 


CjHgO,  Acetone.  See  methanol  -  gasoline;  ethanol  -  gasoline;  ethylene 
glycol  -  aromatics;  aromatics  or  olefins;  po 1 y s t yr e ne - m- c re  so  1  or 

esters. 


ACETONE. 

Distribution  between  Acetone  and  Glycerol,  (pages  in  Seidell  II). 


Acids 

Page 

HCOOH 

Formic 

31 

C2H®2C13 

Trichloroacetic 

68 

C2R2^2C?2 

Dichloroacetic 

78 

Chloroacetic 

89 

C2H3°2Br 

Bromoacetic 

86 

Acetic 

114 

<W>S 

Thioacetic 

118 

Malonic 

167 

o3®Br 

Bromopropionic 

169 

C3H6°2 

Propionic 

191 

C4H4°4 

Maleic ; 

216 

C4HX 

Fu marie 

216 

®> 

Bromosuccinic 

219 

Succinic 

229 

C4H6°5 

Malic 

233 

Wb 

Tartaric 

236 

o4!8o2 

n-Butyric 

252 

482 

Isobutyric 

252 

C5;8°a 

Glutaric 

293 

2 

Isovaleric 

303 

Gallic 

533 

Anthranilic 

540 

?8!6a4 

o-Phthalic 

574 

p8S8a3v, 

Mandelic 

594 

c9h90^n 

Hippuric 

633 

Acids 

Page 

w 

Dimethyl  Amine 

160 

c2h  N 

Ethyl  Amine 

161 

w 

Acetic  Anhydride 

177 

Diethyl  Amine 

278 

cXiN 

Piperidine 

308 

C^H  N 

Methylpiperidine 

452 

C6Hi? 

Dipropyl  Amine 

465 

C6HisN 

Triethyl  Amine 

467 

Ci3Ri7°4N 

Piperidine  Acid 

Phthalate 

574 

^14^19^4^  N-Methylpiperidine 

Acid  Phthalate  574 
Acid  Phthalates  of  following 
Amines 


^10Rl 3O4N 

Dimethyl 

213 

Triinethyl 

213 

C12  17O4N 

Diethyl 

467 

Triethyl 

467 

^14R21^4^ 

Dipropyl 

466 

^i6R25®4^ 

Diisobutyl 

281 

Benzylethyl 

642 

^17R27^4^ 

Tripropyl 

466 

C18H29°4N 

Di isoamyl 

318 

io86 
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C3H6  "  C3H8 


ACETONE  -  Glycerol  -  Acetic  Anhydride  (II  177). 


Correction:  The  column  headings  are  interchanged.  They  should  have 
been  in  the  order  glycerol,  acetone,  acetic  anhydride.  The  formula  of 
the  last  should  be  (CH3C0)20. 


The  compositions  are  given  in  mole  percentages.  They  are  recalculated 
to  gms.  per  100  gms.  solution  as  follows: 


ACETONE  -  Acetic  Anhydride  -  Hexane 


Glycerol 

Ac20 

Acetone 

92.25 

7.75 

0 

92.1 

4*4 

3*5 

90.5 

2.15 

7.35 

9.9 

90.1 

0 

7.2 

80.9 

11.9 

5.9 

6l .  4 

32.7 

8.1 

27-8 

64.1 

Petroleum  Ether,  or  Gasoline. 


(Mondain-Monval  and  Quiquarez,  1940,  1944)*  Effects  of  differences 
in  refractive  indices  on  opalescence. 


C3H*)°2  ’ 
cerol 


Propionic  Acid 
(II  191). 


Chloroform  -  Glycerol  (II  193);  Acetone  -  Gly- 


C-H,0 , ,  Lactic  Acid.  CH,CHOHCOOH  -  Ethanol  -  Benzene  (II  141.  ref.) 
3  6  3*  0 

C3H702N.  Urethane.  NHjCOOCjHg.  See  urea - phena ce t i n . 

C,H„ ,  Propane.  See  S02  -  Propylene;  AgN03  -  Propylene. 


PROPANE  -  Palmitic  Acid  -  Stearic  Acid. 


(D.  A.  Drew  and  A.  N.  Hixon,  Trans.  Am.  Inst.  Chem.  Engrs. ,  ttQ,  687 
1944).  Compositions  in  gms.  per  100  gms.  liquid. 


(>4  1  mi  t  i  c  Acid 


At 

95° 

Stearic 

Palmitic 

44*4 

0.0 

23.3 

14.6 

13-3 

10.2 

10.6 

7.7 

7.2 

3*4 

5.4 

1.8 

6.8 

0.0 

At  98° 


Stearic 

Palmitic 

47.5 

0.0 

29.0 

17.2 

10.0 

27.2 

0.0 

33.o 

0.0 

6.5 

1 .7 

4.7 

3.1 

0.0 
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PROPANE 


C3«d 


PROPANE  -  Oleic  Acid  -  Triolein. 


85° 


(Hixson  and  Bockelmann,  1942).  Compositions  in  gms.  per  100  gms.  at 

Acid 


Lower  Layer 


Upper  Layer 


Triolein 

Acid 

Propane 

Triolein 

Acid 

Propane 

67.7 

0 

32.3 

3-8 

0 

96.2 

53*o 

11.6 

35*4 

2.6 

1.6 

95-8 

36.1 

23.2 

40.7 

2.3 

4.4 

93-3 

20 

30 

SO 

2.8 

9.6 

87.6 

PROPANE  - 

Oleic 

Acid  -  Refined  Cottonseed  Oil. 

(Hixson 

and  Bockelmann 

,  1942). 

Compositions 

85°  and  496  lbs 

.  Pressure,  or  at 

98.5 

0  and  625 

t 


O 


85 


98.5 


Lower  Layer 


Oil 

Acid 

Propane 

59.0 

0.2 

40.8 

Si-9 

4.8 

43*3 

39.8 

12.5 

47.7 

29.4 

20.5 

SO.i 

17.3 

25.7 

57.o 

6.1 

20.9 

73.0 

63.5 

0 

36.5 

52.0 

9.0 

39.0 

39.8 

18.7 

41.5 

26.9 

29.4 

43.7 

1 4.2 

37.4 

48.4 

0.8 

43-7 

55.5 

Upper  Layer 


Oil 

Acid 

Propane 

4.2 

0.03 

95*8 

4.0 

0.8 

95.2 

4.2 

2.6 

93.2 

3.6 

5.3 

91 .1 

4.1 

9.7 

86.2 

Plait 

2.3 

Point 

0 

97.7 

1.9 

1.3 

96.8 

1 .2 

2.4 

96.4 

1.1 

4.4 

94.5 

0.8 

6.1 

93*5 

0.2 

5.5 

94.3 
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PROPANE 


PROPANE  -  Oleic  Acid  -  Abietic  Acid. 

(A.  W.  Hixson  and  A.  N.  Hixson,  Trans.  Am.  Inst.  Chem.  Engrs.,  37, 
927,  1991).  Forty-five  known  mixtures  of  the  three  components  were 
charged  and  the  temperature  of  phase  separation  was  observed  as  the 
temperature  was  raised.  Interpolation  of  the  data  gave  the  isotherms 
shown  on  the  diagram. 


PROPANE  -  Methane  -  Stearic  Acid  or  Trimyristin. 

(R.  Bogash  and  A.  N.  Hixson,  Chem.  Eng.  Progress,  47,  347.  i95i)» 
Methane  permits  extraction  with  propane  at  lower  temperatures  and  with 
control  by  means  of  pressure.  Compositions  in  gms.  per  100  gms.  liquid. 
The  dotted  lines  show  the  limit  in  composition  of  liquid  hydrocarbon 
(critical  compositions). 


Prooane 


p  rooa  ne 


Stearic  Acid 


Me  t ha ne 


Stearic  Acid  Methane 


Stearic  Propane  Methane 


Stearic  Propane  Methane 


3  •  7 

18.3 

32.4 
50.6 


92.6  3*7 
80.2  1.5 
66.4  1*2 

47.6  1.8 


17.1  78.9  4.0 

29.5  67.0  3*5 

34.2  62.9  2.9 


Propane 


Propane 


Trimyristin  Methane 


Trimyristin  Methane 


Trimyristin  Propane  Methane 


Trimyristin  Propane  Methane 


4.0 

17.5 
42.8 

57.5 


91*4 

80.0 

55.5 

40.5 


2.5 

1.7 

2.0 


17.1 

32.3 

42.6 


79.0  3-0 

64.8  2.9 

54.9  2.5 
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c3h8  to  c4rt6 


CjHgO,  n-Dropanol. 


See  ZnCl 2  -  picoline;  formic  acid 


petroleum  ether 


C-H-O,  Isopropanol 
3  o 


See  ethanol  -  gasoline;  ethylene  glycol 


acetone 


butadiene  or  isobutene. 


C-H-O, ,  /J-Methoxyethanol  or  Methyl  Cellosolve.  See  t  o  1  uene - n- hep t a  ne  ; 
xylene  -  gasoline. 

Distribution  of  formic  acid  (II  31 ) »  acetic  acid  (II  114) »  butyric 
acid  (II  258),  caprylic  acid  (II  620),  lauric,  myristic,  palmitic,  and 
oleic  acids  and  ^-methoxyethyl  caprylate,  laurate,  palmitate,  and 
oleate  between  /}  -methoxyethanol  and  isooctane  (2,2,4-trimethylpentane) 
(Henriques,  1933). 


C^HgOj,  Propylene  Glycol  -  Benzene  -  Soaps. 

(Palit  and  McBain,  1946).  Six  complex  ternary  diagrams. 


C3H8°3’  G1ycero1-  See  iodine  -  carbon  tetrachloride,  chloroform,  ether 
or  benzene;  e t ha  no  1  -  be nz e ne ;  acetone- 4A  substances. 


GLYCEROL  -  Isovaleric  Acid  -  Nitrobenzene  or  Toluene. 

Distribution  of  acid  (II  306). 


GLYCEROL  -  Nitrobenxene  -  Petroleum  (b.p.  200-30°). 

(Holmes,  1918).  No  numerical  data,  but  the  system  forms  three  liquid 
layers  above  17°. 


j  *  Ma  lelc  Anhydride.  See  toluene  —  n-heptane. 


^"4^4G4'  Maleic  and  Fumaric  Acids. 


Distribution  between  acetone  and  glycerol  (II  216);  or  acetonitrile 
and  isooctane.  (A.  E.  Smith  and  Norton,  1932) 


C4H5NS,  A  1 1 y 1  Isothiocyanate.  See  s u 1 f ur - a roma t i c  amines. 


C4HS°4Br’  Bro">°succinic  Acid.  Acetone  -  Glycerol  (II  219). 


g4Hv  Butadiene.  See  methanol  or  fu r f ura 1 - i s obut e ne . 


C4H603>  Acetic  Anhydride,  (CH3CO)  O. 
heptane ;  x y 1 ene - ga so  1  ine  .  2 


See  acetone-glycerol;  toluene-n- 


C||Hg  to 
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C^HgO^,  Succinic  Acid  -  Acetone  -  Glycerol  (II  229). 

C^HgOg,  Malic  Acid  -  Acetone  -  Glycerol  (II  233). 

C^HgOg,  Tartaric  Acid  -  Acetone  -  Glycerol  (II  236). 

^"4^8’  I*°butene-  See  methanol  or  furfural  -  butadiene. 

C^HgOj,  n-Butyric  Acid. 

Distribution  between  methanol  or  methoxyethanol  and  isooctane  (II  258); 
acetone  and  glycerol  (II  252). 

C^HgOj,  Isobutyric  Acid  -  Acetone  -  Glycerol  (II  252). 

C4Hg02S,  Sulfolane.  C^CHgSO^H^^  ■  See  toluene  -  petroleum. 

C .H„0, ,  Ethylene  Glycol  Monoacetate  or  Cellosolve  Acetate.  See  poly- 
4  8  3 

styrene  -  acetone. 


C„H,„Of  n- But  a  no  1 .  See  96%  ethanol  -  gasoline;  polystyrene  -  esters 
4  10 


gasoline;  zinc  ch lor ide  -  o i co 1 i ne . 


C .H, n0 ,  Isobutanol.  See  96%  ethanol 
4  10 


c4H10°,  Ether.  See  96%  ethanol  -  gasoline;  iodine  -  ethylene  glycol  or 
glycerol;  ethanolamine  -  pyridine. 


C^jN.  Diethylamine  -  Acetone  -  Glycerol  (II  278  );  Methanol  -  Vaseline 
Oil  (II  280  ). 

C4H12N2S.  Ei(  ft  -aminoethyl)  sulfide.  See  benzene  -  heptane. 


C4H13N3’  Di<  /?  ‘  8minoe  thyl  )  an'ine- 


See  benzene-cyclohexane 


C5H4°2 .  Furfural.  CH:C;CH0 
CH :  CH 


See  toluene  -  petroleum;  xy 1 ene - ga so  1 ine. 
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FURFURAL 


FURFURAL  -  Butadiene  -  Isobutene. 

(A.  S.  Smith  and  Braun,  1945** 
quid  at  -6.7°« 

Lower  Layer 


Furfural 

C4H8 

82. 1 

0.0 

17.9 

72.3 

7.1 

20.6 

Butad i 

ene 

Compositions  in  gms.  per  100  gins,  li 


Upper  Layer 


Furfural 

C4fl6 

c4% 

15*9 

0.0 

84.1 

22.0 

17.0 

61.0 

FURFURAL  -  Naphtha  -  Butadiene  or  Isobutene.  Ibid. 


Lower  Layer  Upper  Layer 


Furfural 

C4H6 

Naphtha 

Furfural 

C4H6 

Naphtha 

89.2 

7.0 

3.8 

3.8 

14.4 

81.8 

82.7 

13.8 

3.5 

7.5 

26.3 

66 .2 

74.3 

21.7 

4.0 

12.5 

36.5 

51.0 

Furfural 

C4H8 

Naphtha 

Furfural 

C4H8 

Naphtha 

95.0 

3.0 

2.0 

2.5 

19.2 

78.3 

83.5 

16.2 

0.3 

9.5 

64.0 

26.  5 

FURFURAL  -  Benzene  -  Heptane  (presumably  n-). 

(Saunders,  1951).  Compositions  recalculated  to  gms.  per  100  gms.  li 
quid  (temp,  not  given). 


Furfural 

Benzene 

Heptane 

9i.9 

0.0 

8.1 

87.6 

4.1 

8.  3a 

81.5 

10 

8.5 

66.5 

20 

13-5 

44.5 

30 

25.5 

19.5 

30 

SO. 5 

9.5 

20 

70.5 

4.3 

10 

85.7 

2.1 

6.1 

91. 8a 

0.8 

0.0 

99.2 

(a)  Compositions  in  equilibrium. 


Benzene 


C5H4  to  C5tt7 
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FURFURAL  -  Dipheny 1 hexa ne  -  Docosane. 


(S.  W.  Briggs  and  E.  V. 

Comings 

,  Ind. 

Compositions 

in  gms.  per  100  gms. 

Lower  Layer 

satura 

t° 

Furfural  PhC^HI2Ph 

Docosac 

45 

99.3 

0.0 

0.7 

89*1 

9.8 

1 .1 

73.6 

24.2 

2.2 

52.3 

40.9 

6.8 

30.0 

48. 7 

21.3 

80 

99.8 

0.0 

0.2 

79.6 

15-8 

4.6 

63.4 

27.4 

9.2 

40.0 

36.2 

23.8 

115 

92.8 

0.0 

7.2 

83.4 

6.7 

9.9 

77.0 

10.5 

12. 5 

50.0 

17.8 

32.2 

140 

76.2 

0.0 

23.8 

60.0 

2.5 

37.5 

144.3 

53*9 

0.0 

46.1 

,  Chem. ,  3s,  411 ,  1943 > ' 
liquid. 

Upper  Layer 


Furfural 

PhC^H12Ph  Docosane 

4.0 

0.0 

96.0 

4*8 

10.0 

85.2 

6.5 

24.5 

69.0 

13.5 

42.6 

43.9 

9.7 

0.0 

90.3 

13.0 

13*9 

73*1 

20.0 

29.5 

50.5 

20.3 

0.0 

79.7 

23*7 

6.3 

70.0 

26.7 

10.4 

62.9 

40.6 

0.0 

59.4 

Critical  Solution 

Temp. 

The  isotherm  at  8o° 

is  solu- 

tropic  (with  a  horizontal  tie 

line),  and  probably  the  others 

are  also. 

Additional 

obser- 

vations  on 

compositions  on 

the  bi nodal  curves  are  given. 

HCN.  Pyridine.  See  e  t  hano  1  a -ri  ne  -  ether. 


'5  5 


C5HsON2,  /3  -(Cyanorae 


. nitrile  See  benrene  -  heptane, 
thoxy)  propionitri le. 


H,02.  Furfuryl  Alcohol.  See  toluene  -  heptane;  xylene 
H7N3  (Methylamino)  Diace  ton . t r 1  1  e^  ^ *  benlene  -  heptane 


CsH702N  2-Cyanoethyl  Acetate 
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^5^8  ^5^10 


C  H„0 . ,  Gluts  ric  Acid  -  Acetone  -  Glycerol  (II  293). 

5  8  4 

CsH9ONS,  ft  Cyanoethyl-  ^ hydroxye t hyl  Sulfide^  un{Je  f  benlene.he 

C5Hg02N,  /9  Cyanoethyl- ft'  hydroxyethyl  Ether  J 


pt  ane 


CSH10,  Pentenes  -  Phenol  -  Pentane. 

(Francis,  1950  0.245) •  The  ohenol  contained  is*  of  water.  Composi¬ 
tion.  in  gms.  per  100  gms.  liquid  at  25°- 

Pentenes 

Lower  Layer 

85%  Phenol  C  H10  C5Hl2  Phenol 


82 

85 

87 

93 

96 


18 

14 

10 

3 

0 


0 

1 

3 

4 
4 


24 

13 

9 

5 

5 


This  binodal  curve  is  not  sharply  defined  because  the  water  is  not 
uniformly  distributed  with  the  phenol.  It  is  really  a  quaternary  system 


CgHjg ,  Cyclopentane  -  Aniline  -  Neohexane. 

(K.  T.  Servian,  R.  A.  Sourr,  and  L.  C.  Gibbons,  J.  Am.  Chem.  Soc.  ,  6&, 
1763*  1946).  Compositions  in  gms.  per  too  gms.  saturated  solution. 


Lower  Layer  Upper  Layer 

t° 


Aniline  C^H10 

C6H14 

Aniline  C^H10 

C5fli2 

15 

93*9  0.0 

6.i 

4.1 

0.0 

95.9 

89.7  5*4 

4.9 

7.0 

39.0 

54.0 

83.3  13.0 

3.7 

9.7 

60.0 

30.3 

75-2  23.4 

1.4 

16.4 

76.5 

7.1 

25 

91.9  0.0 

8.1 

6.2 

0.0 

93*8 

83.6  10.3 

6.1 

10.3 

36.3 

53*4 

80. 5  13.9 

5.6 

12.3 

45*7 

42.0 

63.0  32.5 

4.5 

21.5 

60.8 

17.7 

37.8  54- 5 

7.7 

Near 

Plait  Point 
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C^Hjo  to  CgHg 

cShioon2-/5  c*a  noe t hy 1 -/3 - hyd r oxye t hy 1  Amine.  See  under  benzene - hepta ne . 

CjHjqOj,  n-Valeric  Acid.  Sulfuric  Acid  -  Beniine  (I  599,  II  301); 

Methanol  -  Hexane  (II  53,  ref.);  Nitrobeniene  -  Hexane  (II  359,  458). 

C5H10O2,  Isovaleric  Acid  -  Chloroform  -  Glycerol  (II  305);  Acetone  - 
Glycerol  (II  30,3); 


CgHjjN,  Piperidine  -  Acetone  -  Glycerol  (II  308). 

C5H12*  n-Pentane-  See  Pentenes  -  phenol. 

C5H12’  Petroleum  Ether.  See  formic  a c id  -  a  1  coho  1 s ;  a ce tone  -  a ce t ic  anhy¬ 
dride. 

CcH,-0,  Amyl  Alcohol.  See  boric  ac id  -  g 1 yce ro  1 ;  95%  ethanol  -  gasoline 

5  12  J  (II  152). 

C5H 1 2° ’  Isoamyl  Alcohol  -Zinc  Chlor ide  -  Picol ine  (II  420). 

C5H1202.  Methyl  Carbitol.  CHjOCH^OCH^OH.  See  x  y  lene  -  ga  so  1  ine  . 

C  H  O  N.C1 ,  2 ,4-Dinitrochlorobenzene.  See  t o  1  uene- n- hep t a ne . 

6  3  4  2 

C  H  O  N  m-Din  i  t  robenz  ene  .  See  ni  t  robemene  -  hexane 

6  4  4  2 

C,H ,B r ,  Bromobenxene  and  C-HgCl.  Chlorobenzene.  See  ethylene  glycol- 
6  5  ^  D 

a  ce  t  one . 

C^HgOjN,  Nitrobenzene.  See  fo rmam ide - n- hexane ;  e t ha nol -e t hy le ne  glycol, 

glycerol-petroleum. 

NITROBENZENE  -  Hexane  -  Butyric,  Valeric,  or  Benzoic  Acids,  Reso 
or  o-Ni t  ropheno  1  (II  359,  458)- 

The  effects  of  stall  oercentajes  of  the  third  components 

r  H<0,N.  o-  and  p -N i t rophe no  1 , .  See  nitrobenzene  -  hexane. 

6  5  *3 

.  i  /  T  sulfur  dioxide  -  nonaroma- 

C*V  Benzene.  See  a  ^  i  d ;  meihanol  (five  systems);  ace¬ 
tic  hydrocarbons;  bromo  >  systems);  ethylene  glycol  -  acetone; 

tic  acid  -  glycerol;  ethanol  (  ivrol-  soaps;  furfural  -  heptane; 

methyl  ,ul fate  -  n-heptone;  propylene  glycol  soaps. 

aniline  -  nonaromatic  hydrocarbons. 
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BENZENE 


C6rt6 


BENZENE  -  Phenol 


m-Phenylene  D-iamine,  C,.H4(NH2)2 


•  UP DA ’ 


(Zhuravlev  and  Bychkova,  1947>  •  Cf.  the 
system  water  -  phenol  -  m-phenylenediamine. 
Twenty  observations  on  solution  tempera¬ 
ture  of  various  ternary  mixtures  were  re¬ 
ported.  The  binodal  curve  is  an  interpo¬ 
lation  between  these  observations.  The 
lines  for  composition  of  liquid  in  equil¬ 
ibrium  with  solid  phenol  (m.p.  410)  and 
m-phenylenediamine  (m.p.  63°)  are  con¬ 
jectural.  The  binary  C.S.T.  of  benzene  - 
m-phenylenediamine  is  70. i°. 


Pheno 1 


BENZENE  -  Cyclohexane  -  Po 1 yme t hac r yl ic  acid  ester. 
(Schulz  and  Jirgensens,  1940).  Scattered  data. 


BENZENE  -  Cyclohexane  -  Three  Nitriles. 


(Saunders, 
0(C2H  cni2. 

liquid  (temp. 


1951 ) •  /J/^Oxydipropionitrile  or  Di(  -cyanoethyl)  ether 
Compositions  recalculated  to  gms.  per  100  gms.  saturated 
not  given). 


> 


0(C2h4cn>2 

Benzene 

Cyclohexane 

99.9 

0 

0.1 

72.2 

25 

2.8 

44*7 

50 

5-3 

18 

70 

12.0 

11.3 

70 

18.7 

2.8 

50 

47.2 

1.3 

25 

73*7 

0.2 

0 

99.8 

The  tie  line  shown 

is  constructed 

paper. 


Benxene 


cording  to  directions  given  in  the 


Data  are  presented  also  for /J/^  imino-dipropionitrile  and/i.o'thiodipro- 
pionitrile,  which  are  very  similar. 


Data  for  the  last  two  of  these  solvents, 
ethyl)  amine,  and  di [/} cyanoethyl )  sulfide 
moethyl)  amine  are  presented  by  Wilkes  (1 
from  cyclohexane. 


which  are  called  di(^3cyano- 
,  and  also  C^H  Ny  dil^-am- 
948)  for  extraction  of  benzene 
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C6ri6 


BENZENE  -  Heptane  -  Ten  Nitriles. 


(Saunders,  1951).  Compositions  recalculated  to  gins,  per  100  gms. 
saturated  liquid  (temp,  not  stated). 


:2H4CN)2 

Benzene 

Heptane 

2-Cyanoethyl 

Benzene 

Heptane 

99.7 

0.0 

0.3 

acetate 

74.0 

25*0 

1 .0 

87.5 

0.0 

12.5 

47.5 

50.0 

2.5 

78.0 

15.0 

7.0 

25.3 

70.0 

4.7 

63.5 

30.0 

6.5 

18.7 

75.0 

6.3 

29.0 

45.0 

26.0 

3«5 

7S.o 

21.5 

13. S 

45*0 

41.5 

1.8 

70.0 

28.2 

3.8 

30.0 

66.2 

0.3 

O 

O 

in 

49.7 

1.8 

15.0 

83.2 

0.1 

0.0 

99.9 

0.1 

0.0 

99.9 

Benzene  Benzene 


2-Cyanoethyl  Heptane 

Ace  ta  te 


The  tie  lines  shown  are  constructed  according  to  directions  in  the  pa 
per.  Data  are  presented  for  eight  other  nitriles  which  are  intermediate 
in  height  of  curve  between  those  of  the  two  shown.  The  nitriles^in  e 
®  -  ■  •  -  —  ^  “  ou(,  thiodipropiomtnle 

!le;  <0;H«0No,  (jfl'oxydipro- 

L) 

;thyl- 


ethyl-/3'hydroxyetRyl  ether;  CgH  u2N2,einyiene  g  w  “‘VJ.  0NS' 

,  .  n  u  ON  rliethvlene  glycol  di  ( cyanoe  t  hy  1 )  ether,  9  ’ 

ethyl  amine,  are  oresente  y  a  mixture  of  heptanes  and 

or  ethylbenzene.  One 

or  more  distributions  is  given  with  each  solvent. 


C-H,0.  Phenol.  See 
n  o 

C,H-0o,  Resorcinol, 
n  o  i  , 

nitrobenzene  -  ne 


pentenes  -  pentane;  benzene 

See  sulfur  -CtNaphthyl  Amine 
xane. 


m-phenyleneHiamine. 


urea 


diphenyl  Am*ne! 
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r  H*0„.  Hydroquinone  or  Quinol.  See  nitrobenrene  -  hexane. 

6  6  2 

r  H,N,  Aniline.  See  cyclopentane  •  neohexane;  toluene  -  n-heptane 
6  7 

xylene  -  gasoline. 


ANILINE  -  Acetic,  Propionic.  Butyric  Acids.  See  aniline  -  cyclohexane. 


ANILINE  i  Two  Hydrocarbons. 

(T.  G.  Hunter  and  T.  F.  Brown,  Ind.  Eng.  Chem. ,  32^1343*  1947).  Com 
positions  in  gms.  per  100  gins,  saturated  liquid  at  25  • 


Lower  Layer 


Aniline 

Benzene 

Cetane 

97.7 

0.0 

2.3 

89.7 

8.0 

2.3 

85.8 

11.6 

2.6 

81.2 

15.5 

30 

75.2 

20.1 

4.  7 

Benxene 


25° 


AniUne  Cetane 


Upper  Layer 


Aniline 

Benzene 

Cetane 

6.3 

0.0 

93*7 

7.2 

6.2 

86.6 

8.2 

10.3 

81.5 

9.4 

14.8 

75*8 

11.4 

19.6 

69.0 

Cyc lohexane 


25° 


Aniline  n-Heptane 


Lower  Layer 

Aniline 

Cyclohexane 

n-Heptane 

93.5 

0.0 

6.5 

92.  s 

i.S 

6.0 

90.5 

4.1 

5.4 

88.9 

6.2 

4.9 

83.9 

12. 7 

3.4 

73.8 

26.2 

0.0 

Lower  Layer 

Aniline 

Cyclohexane 

Cetane 

97.7 

0.0 

2.3 

95.0 

3.0 

2.0 

92.1 

6.3 

1 .6 

85.2 

13.9 

0.9 

80.4 

19.2 

0.4 

73.8 

26.2 

0.0 

Upper  Layer 


Aniline 

Cyclohexane 

n-Heptane 

6.6 

0.0 

93.2 

8.1 

18.4 

73.5 

9*3 

31-4 

59.3 

10.4 

41.8 

47.8 

13.0 

61 .4 

25.  6 

16.5 

83-5 

0.0 

Upper  Layer 

Aniline 

Cyclohexane 

Ce tane 

6.3 

0.0 

93.7 

5.8 

16.6 

77.6 

6.8 

37.8 

55.4 

11.7 

67.7 

20.6 

14.1 

76.3 

9.6 

16.5 

83.5 

0.0 
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c6h7n 


Lower  Layer 


Ut>per  Layer 


Aniline 

Heo  tane 

Cetane 

Aniline 

Heptane 

Cetane 

97.7 

0.0 

2.3 

6.3 

0.0 

93.7 

97.0 

1.7 

1.3 

6.3 

27.7 

72.0 

96.3 

2.9 

0.8 

6.3 

35*4 

58.3 

95*1 

4.6 

0.3 

6.2 

57.8 

36.0 

94.0 

5.8 

0.2 

6.4 

78.7 

14.9 

93.5 

6.5 

0.0 

6.8 

.93*2 

0 ,0 

ANILINE  -  Methyicyclopentane  -  n-Hexane. 


(B.  de  B.  Darwent  and  C.  A.  Winkler,  J.  Phys.  Chem. ,  a2»  449.  19431- 
Compositions  recalculated  to  gms.  per  100  gms.  liquid  at  25  »  34*5  > 
and  450. 


Lower  Layer 


Upper  Layer 


(a) 


(b) 


t° 

25 


34.5 


45 


iline 

C6«l2a 

C6H14 

92.4 

0.0 

7.6 

89.4 

5.0 

5.6 

85.7 

10.8 

3.5 

77.5 

22. 5 

0.0 

89.5 

0.0 

10.S 

84.9 

7.4 

7.7 

80.2 

14.5 

5.3 

75.4 

21.1 

3.5 

48.5 

Si.  5b 

0.0 

87.2 

0.0 

12.8 

82.9 

5.1 

12.0 

81 .0 

7.2 

11 .8 

68.9 

19.7 

11.4 

Aniline 

C6H12 

C6H14 

7.5 

0.0 

92.5 

14.9 

31.6 

53.5 

11.4 

60.7 

27.9 

15.7 

84.3 

0.0 

10.0 

0.0 

90.0 

13*7 

32.6 

53.7 

16.8 

56.9 

26.3 

25.8 

67.6 

6.6 

Plait 

Point0 

14.8 

0.0 

85.2 

15.4 

13*8 

71.0 

18.4 

29.1 

52.5 

28.0 

42.6 

29.4 

In  table  IV  of 
lute  lines  "A" 


the  original 
and  "B"  shown 


these  headings  are  interchanged, 
in  the  original  triangular  graphs 


Conso 

seem 


to  be  interchanged. 


In  Table  IV  this  is  given  as  "0.640  mole 
and  II  and  Figures  1,  4,  8  it  is  "0.540 


fraction"  but  in 

or  51.5%  by  wt’ 


Tables  I 


(c) 


Also  critical 


solution  point  of  aniline-methylcyclopentane. 
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ANILINE  -  Methylcycl ope  n ta  ne  -  n-Hexane  (cont.). 


c6h7h 


ANILINE  -  Benzene  -  Cyclohexane. 

(H.  Schlegal,  J.  chim.  phys.,  21,  si9»  1934!  Tizard  and  Marshall, 
1921).  Effect  of  benzene  on  the  critical  solution  temperature  of  ani¬ 
line  -  cyclohexane. 


ANILINE  -  Gasoline  -  Benzene,  Toluene,  or  Xylene. 

(Tizard  and  Marshall,  1921).  Effect  of  aromatics  on  critical  solution 
temperature  of  aniline  -  gasoline. 


ANILINE  -  Cyclohexane  -  Fatty  Acids. 


(E.  Angelescu  and  R.  Giusca,  Z. 
mixing  temperature  of  83  composi¬ 
tions  of  the  acetic  acid  system 
in  gms .  per  100  gms.  mixture  were 
observed  and  the  isotherms  con¬ 
structed  by  interpolation.  The 
simpler  systems  with  the  higher 
acids  were  determined  similarly 
with  19  and  16  observations  re¬ 
spectively. 


phys.  Chem. ,  Ai^i,  145,  1942).  The 


Acetic  Acid 


w 


1  100 

TERNARY  NONAQUEOUS  SYSTEMS 
ANILINE 


ANILINE  -  Me t h y 1 c yc tohexa ne  -  n-Heptane. 


(K.  A.  Vartaressian  and  M.  K.  Fenske,  Ind.  Eng.  Chem.,  2Q.»  270,  1937). 

Gins,  per  100  gms.  liquid  at  250. 


Me  t  hy 1 
Cyc lohexane 


Lower  Layer 


Upper  Layer 


Aniline 

C7Hi4 

C7Hi6 

Aniline 

C7H14 

C7Hi6 

93-8 

0.0 

6.2 

7.4 

0.0 

92.6 

92.0 

2.7 

5.3 

8.0 

18.6 

73*4 

90.0 

6.0 

4.0 

8.7 

40.9 

50.4 

88.0 

9.2 

2.8 

9.6 

59.7 

30.7 

85.5 

13a 

1.4 

10.4 

73-6 

16.O 

83.1 

16.9 

0.0 

11.9 

88.1 

0.0 

AROMATIC  AMINE  -  Aromatic  Hydrocarbon  -  Nonaromatic  Hydrocarbon. 


Angelescu  and  coworkers  (1942-4)  investigated  75  systems  in  which  the 
amine  was  aniline,  o-anisidine,  or  p-phenetidine ;  the  nonaromatic  hy¬ 
drocarbon  was  cyclohexane,  methylcyclohexane,  or  isooctane  (2,2 
methylpentane);  and  the  aromatic  hydrocarbon  was  benzene,  toluene,  ethyl¬ 
benzene,  each  of  the  xylenes,  biphenyl,  naphthalene,  or  tetralin.  Mix¬ 
ing  temperatures  were  observed  for  10  to  28  mixtures  in  each  system  and 
coordinates  were  presented  for  an  isotherm  at  20°  for  each  of  54  systems, 
which  include  all  possibilities  with  the  first  six  of  the  aromatics  men¬ 
tioned.  These  were  all,  shallow  curves  nearly  independent  of  the  aromatic 

hydrocarbon. 


Arom*  tic 


A  r  oma  tic 


Aniline  or  Cyclo- 

o-Aniaidine  Hexane 


Aniline  or  Methylcy- 

o-Anisidine  clohexane 


Aroma  tic 


A  roma  t i c 
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CgH? 


AROMATIC  AMINES 

The  following  table  presents  data  for  plotting  each  of  the  54  systems 
with  fair  orecision,  namely  the  extremities  of  the  binodal  curves  which 
are  uniform  for  each  group  of  six  aromatic  hydrocarbons)  and  its  alti¬ 
tude  or  maximum  percentage  of  aromatic  hydrocarbon. 


Aniline  Systems  (Angelescu  and  Zinca,  1942). 


Cyclohexane 

Methylcyclohexane 

Isooc tane 

Ends  of  curve  7 

/  78.90 

85.61 

94. 66 

%  Aniline 

Aromatic  {  13>10 

8.59 

4.70 

Maximum  percent 

of: Benzene 

5-93 

10.71 

27.24 

Toluene 

6.57 

1 1.36 

26.99 

Ethylbenzene 

6.43 

12.48 

28.54 

o-Xylene 

6.08 

1 1.48 

29.49 

m-Xylene 

6.46 

13.14 

28.97 

p-Xylene 

6.86 

13*04 

27.96 

o-Anisidine  Systems 

(Angelescu  and  Manolache,  1943). 

Cyclohexane 

Methylcyclohexane 

Isooc tane 

Ends  of  curve  7  „  *  .  f  80,18 

,  .  .  ...  [  0%  AiomatLc  •<  , 

i  o-Anisidxne-  ,  1  14.64 

84.23 

15.40 

94.01 

9.23 

Maximum  %  of  : 

Benzene 

6.59 

8.31 

24.66 

Toluene 

6.27 

8.81 

24.  64 

Ethylbenzene 

7.48 

10.00 

26. 08 

o-Xylene 

7.04 

10.22 

25.32 

m-Xylene 

7.09 

10.30 

25.86 

p-Xylene 

7.13 

10 .72 

26.15 

p-Phenetidine  Systems  (Angelescu  and  Ciplea,  1943,  1944). 


Cyclohexane  Methylcyclohexane  Isooctane 


Ends  of  curve  * 

%  p-Phenetidinei  romatic 
Maximum  %  of ; 

Benzene 

Toluene 

Ethylbenzene 

o-Xylene 

m-Xylene 

p-Xylene 


I  84.15 
i  4.51 

13.59 

15.02 

16.79 

15.57 

16.80 
16.91 


Aroma  tic 


87.98 

94.65 

4.07 

2.87 

16.48 

31.96 

17.99 

31.93 

20 . 10 

33.92 

18.73 

33.25 

22.65 

34.32 

21  .47 

34.84 

Aromatic 
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AROMATIC  AMINES 

In  the  cyclohexane  systems  the  partition  coefficients  or  mean  ratios 
of  aromatic  hydrocarbon  content  in  the  cyclohexane  layer  to  that  in  the 
amine  layer  are  given  as  follows: 

Partition  Coefficients 
Aniline  o-Anisidine  p-Phenetidine 


Benzene 

1 .18 

i.59 

1.31 

Toluene 

1.66 

2.14 

1 .46 

Ethylbenzene 

1 .67 

2.17 

1.68 

o-Xylene 

1.66 

2.00 

1.51 

m-Xylene 

1 .72 

2.28 

1.65 

p-Xylene 

•  1.66 

2.10 

1.68 

In  the  following  table  are  given  the  critical  solution  temperatures 
of  amine  and  nonaromatic  hydrocarbon,  and  the  specific  lowering  of  this 
temperature  caused  by  1%  of  aromatic  hydrocarbon. 


Cyclohexane  Methylcyclohexane  Isooctane 
Aniline,  C.S.T.  30. 9°  40. 9°  79*4° 


Benzene 

1 .890 

Toluene 

1.885 

Ethylbenzene 

1.737 

o-Xylene 

1.817 

m-Xylene 

1 . 682 

p-Xylene 

1.717 

Biohenyl 

1 .531 

Naphthalene 

1 .621 

Tetralin 

1 .513 

1.825 

2.067 

OQ 

m 

00 

i-i 

2.100 

1.711 

2.043 

0 

O 

00 

• 

(H 

2.100 

1.710 

1  .966 

1 .622 

1.943 

1.503 

1.520 

1.422 

1.627 

Cyclohexane 


o-Anisidine,  C.S.T.  31. 4° 

Benzene  2.04 
Toluene  1.86 
Ethylbenzene  i«75 
o-Xylene  1.80 
m- Xylene  1.80 
p-Xylene  1.80 
Biphenyl  1.45 
Naphthalene  i*55 
Tetralin  1.56 


p-Phenetidine ,  C.S.T.  44*7° 


Benzene  1.00 
Toluene  1.80 
Ethylbenzene  1.70 
o-Xvlene  i*7S 
m- Xylene  1.72 
p-Xylene  1.62 
Biehenvl  1.44 
Naphthalene  1*55 
Tetralin  1.50 


Methylcyclohexane 

Isooc tane 

36.5° 

77.0° 

2.05 

2. 26 

i.94 

2.42 

1 .81 

2.30 

1.85 

2.35 

1.77 

2.32 

1.77 

2.26 

1.49 

1.53 

1.57 

1 . 72 

52.2° 

90.4° 

1  .92 

2.25 

1.83 

2.20 

1.68 

2.00 

1.78 

2.15 

1 .68 

2.06 

1 .68 

2.00 

1.58 

1 .64 

1 . 66 

1.83 

% 
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CgH? 


AROMATIC  AMINES 

The  graphs  for  biphenyl  (m.p.  70. 5°)  and  naphthalene  (m.p.  80°)  are 
complicated  by  curves  for  composition  of  liquid  m  equilibrium  wit 
crystals.  When  such  a  curve  intersects  the  binodal  curve  three  phases, 
a  soltd  and  two  liquids  are  in  equilibrium.  Angelescu  « and  coworkers  de¬ 
note  such  a  relation  as  a  "peritechtic  point".  Actually  the  three 
phases  can  exist  together  over  a  temperature  range.  Presumably  the  max 
imum  temperature  for  such  relations  is  meant,  so  that  the  peritechtic 
point  is  the  temperature  at  which  the  curve  for  solid  phases  intersects 
the  plait  point  as  shown  in  the  graphs,  which  are  largely  conjectura  . 


Ppri tech  tic  Po 


Compositions  in  gms.  Per  100  gms.  liquid. 


t° 

Amine 

Naphthalene 

Nonaromatic 

Aniline 

Cyclohexane 

2.95 

•  39-0 

10.9 

4  4. 1 

Me thylcyclo hexane 

6.0 

37.3 

20.8 

41.9 

Isooctane 

25.3 

35-3 

31.9 

32.8 

o-Anisidine 

Cyclohexane 

0.9 

40.5 

19.0 

40.5 

Methylcyclohexane 

2.3 

39  •  6 

20.8 

39.6 

Isooctane 

25.2 

38.0 

29.5 

32.  5 

p-Phenetidine 

Cyclohexane 

11.4 

39. 5 

21.0 

39.  S 

Methylcyc lohexane 

15.0 

34.2 

21 .8 

4  4.0 

Isooctane 

34-4 

31*7 

29 . 6 

38.7 

Peritechtic 

Points  in 

Biphenyl 

Systems 

Aniline 

t° 

Amine 

Biphenyl 

Nonaromat ic 

Cyclohexane 

<  -3.4 

- 

- 

- 

Methylcyclohexane 

0.9 

36.4 

22. 6 

41 .0 

Isooctane 

19.6 

31  *8 

38.4 

29.8 

o-Anisidine 

Cyclohexane 

<.  0.9 

- 

- 

- 

Methylcyclohexane 

2.1 

38.6 

23.2 

38.2 

Isooctane 

21.7 

34.8 

35*8 

29.4 

p-Phenetidine 

Cyclohexane 

8.0 

No  composition  given 

Methylcyclohexane 

411.8 

- 

- 

- 

Isooctane 

28.3 

28.4 

37.4 

34.2 

c6ri8  to  C7H5 
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C5H8N-  m-Phenylene  Diamine  See  benzene  -  phenol. 

C^HgN  ,  °icol  in,  Me  t  hy  lpy  r  id  i  ne  .  See  ZnC^  *  seven  alcohols  (II  420). 

C,.HgON  j  7Ox  ydipropionitri  le  or  Di  (  c  ya  noe  t  hy  1  )  ether.  See  benzene- 

cyclohexane  or  n-heptane. 


CgHgNjS, /3/2  Thiod ipropionitr ile  or  Di (/3 - c ya noe t hy 1 )  sulfide.  See  ben¬ 
zene  -  cyclohexane  or  n-heptane. 


CgH^N  j  <  /3/S'  Iminodipropionitri  ie  or  Di  (^  -  c  ya  noe  t  hy  1  )  amine.  See  ben 
zene  -  cyclohexane  or  n-heptane. 


C,H,_,  Methyloentadiene.  See  methanol  -  ethylene  glycol. 
6  10 


cSH12’  Me thy lc yc  lopentane .  See  aniline  -  n-hexane. 


CH  Cyclohexane  See  me t ha  no  1  -  e t hy 1 ene  glycol;  acetic  aciH  •  acetic 

anhydride  or  aniline;  benzene  -nitriles  or  oo 1 y me t ha c r y 1 i c  acid  ester 
aniline  -  fatty  acids,  n-heotane,  cetane,  benzene  and  other  aromatics. 


C,H,00,  Cyc  lohexanol  .  See  95%  ethanol  -  gasoline, 
n  1 1 


C  H, 0. S ,  2, 4 -Di me t hy 1 su 1 f o lane  See  toluene  -  gasoline 

6  12  2 


C,H, ,N,  Me  thylpiperidine  -  Acetone  -  Glycerol  (II  452  ) 
/  13 


CgH^^,  n-Hexane. 
methyl  sulfate 


See  formamide  -  nitrobenzene;  methanol  -  fatty  acids; 
aromatic  hydrocarbons;  nitrobenzene  -  ten  substances 


C,H,  . ,  Neohexane.  2 , 2  -  Dime t h vl bu t a ne . 
6  14 


See  cyclopentane 


a  ni 1 i ne . 


C,H. ,  Triethylene  Glycol.  See  toluene  -  n-heptane. 

6  14  4 

C,HlcN,  Dipropyl  Amine  or  Triethyl  Amine  -  Ace  tone  G 1 yc 


(II  455-7). 


C  H,  cO,N,  Triethanolamine.  See  methanol 
6  15  3 


butadiene  or  isobutene. 


C7HgM03  -  p -N i t robenza 1 dehyde .  See  nitrobenzene 


hexane . 


C7H5  to  C7H8 
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C  HcNO .  -  m-Nitrohemoic  Acid.  Sec  nitrobenzene  -  hexane. 

7  5  4 

C_H,0_ .  Benzoic  Acid.  See  nitrobenzene  -  hexane. 

7  o  l 

C7HsOs,  Gallic  Acid  -  Acetone  -  Glycerol  (II  533). 

C7H702N.  Anthranilic  Acid  NHjC^COOH  (  o- )- Ace  t  one  -  G  1  yce  r  o  1  (II  540). 

C.H„,  Toluene.  See  SO,  •  octane  or  kerosene:  SbCl 3  -  pet rol eum;  methanol 
ethylene  glycol:  acetic  acH  ■  heptane;  ethanol  •  ethylene  glycol; 
ethylene  glycol  -  acetone;  glycerol  -  isovaleric  acid;  nitriles  -  *trol- 
uo i 1 ‘  (under  benzene);  aniline  -  rasoline;  aniline,  o-anisidine,  or 
p-phenet id ine  with  nonaromatic  hydrocarbons. 


TOLUENE  -  n-Heptane  -  Solvents.  (Francis,  1950  >  P*  267)* 


Mine  systems  were  presented, 
three  of  them  with  binodal 
curves  and  the  other  six  with 
the  plait  point  only.  Compo¬ 
sitions  in  gms.  per  100  gms. 
liquid,  at  25°  except  where 
otherwise  noted. 


To  1  ne  ne 


No. 


Solvent 


%  Toluene  Heptane 


1 

1 

1 

2 

3 

4 

5 

6 
6 
6 

7 

8 
9 
9 
9 
9 
9 


Triethylene  Glycol 
11  11 

II  II 

Furfuryl  Alcohol 
Maleic  Anhydride  (6o°) 
Methyl  Sulfate 
Dinitrochlorobenzene  ( 5 5 0 ) 
Carbitola 

(conjugate 

phases) 

/3  Methoxyethanol 
Acetic  Anhydride 
Aniline 

(conjugate 
phases ) 
(conjugate 
"  Phases ) 


(a)  Diethylene  Glycol  Monoethyl  Ether. 


3 

97 

0 

90 

10 

0 

99 

0 

1 

41 

44 

15  P.P. 

46 

44 

10  P.P. 

40 

40 

20  P.P. 

47 

33 

20  P.P. 

46 

26 

28  P.P. 

f  94 

0 

6 

i  6 

0 

94 

45 

24 

31  P.P- 

44 

20  ' 

36  P.P. 

SO 

19 

31  P.P. 

178 

10 

12 

\  18 

15 

67 

;9i 

0 

9 

1  ^ 

0 

91 

P.P.  -  Plait  Point. 
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C7Hg  tO  CyHjg 


TOLUENE  -  Petroleum  Fraction  -  Solvent. 


(H.  G.  Staarterman,  R.  C.  Morris,  R.  M.  Stager,  and  G.  J.  Pierott, 
Chem.  Eng.  Progress,  51^,  148,  1947).  Several  solvents  were  tried  for 
solvent  concentration  of  toluene  in  a  saturated  petroleum  fraction  of 
comparable  boiling  range. 


Solvent 

t° 

Sulfolane,  CH  -CH„ 

f  20 

1  2  >S02 

J  20 

CH2CH2 

(.  20 

2,4-Dimethylsulfolane 

20 

Furfural 

20 

Sulfur  Dioxide 

19 

Antimony  Chloride 


Wt .  %  Toluene  (solvent  free  basis) 


Raffinate 

Extract 

8.3 

68.5 

20.0 

84.9 

20.0 

91.4 

6.9 

25.4 

7.9 

34.7 

21  .5 

68.5 

9  .4 

57.0 

C7HgO,  m-Cresol.  See  polystyrene  -  acetone. 


C-H-O-N.,  Theobromine  anH  Theophylline.  (II  552). 
7  o  z  4 

Distribution  between  horse  serum  and  olive  oil. 


C^HgN ,  Methylani  line  anH  o-Toluidine.  See  sulfur  -allyl  l  so t hi oc ya na t e  . 


H^ON ,  o- Anis id i ne  -  Aroma t ic  H vd roca r bo  ns  -  Nona roma t i c  Hydrocarbons. 
Listed  under  aniline. 


C7H1 1N3 >  /3(Cyan°methyl )  ethylamino  p rop i on i t r i 1 e  .  See  benzene  -  n- hep t a  ne 

C7H1  1N3*  /^3*/(Me  thyl  im’ HiPr°Pionitr  '  le'  See  ben*ene  "  n-hePtane- 

C7H14.  Me thylc yc lohexane .  See  aniline,  o-anisidine,  or  p  pheneti 
with  aromatic  hydrocarbons. 


C_H, .0_ ,  Heptoic  Acid.  See  methanol  -  hexane 
7  1 4  l 


C.H.  n-Heptane.  See  acetic  acid  -  toluene; 
or  toluene;  furfural  -  benzene;  benzene  -  m 
hexane  or  me t hy 1 c yc 1 ohe xa ne ;  toluene  -  nine 


methyl  su  1  fa  te 
triles;  aniline 
solvents. 


benzene 
c  yc  1  o  - 


HFN7INE  or  GASOLINE.  See  sulfuric  acid  -  valer.c 
"sul furic  acids  -  camphor;  methanol  -  acetone  or 
U  solvents;  acetone  -  acetic  anhydride;  aniline 
bons;  toluene  -  S  solvents;  xylene  -  9  solvents. 


acid;  phosphoric  or 
benzene;  9*%  ethanol- 
-  aromatic  hydrocar- 
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C„H,  -  Sulfonal. 

7  16  4  2 

Distribution  between  horse  serum  and  olive  oil.  (II  568) 


CgH^O^ ,  o-Phthalic  Acid  -  Acetone  -  Glycerol  (II  574). 

PHTHALIC  ACIDS.  See  acetonitrile  -  isooctane 

C  H„,  Styrene.  See  nitriles  -  ethylbenzene  (listed  under  benzene). 

8  8 

CgHgOg,  Mandelic  Acid  -  Acetone  -  Glycerol  (II  594). 

CgHio’  Ethylbenzene.  See  nitriles  -  styrene  (listed  under  benzene);  ani¬ 
line,  o-anisidine,  or  p- phene t id i ne  with  nonaromatic  hydrocarbons. 


CgHjo.  Xylenes.  See  methanol  -  ethylene  glycol;  ethanol  -  ethylene  glycol 
ethylene  glycol  -  acetone;  nitriles  -  styrene  (listed  under  benzene); 
aniline,  o-anisidine,  or  p- phene t id ine  with  nonaromatic  hydrocarbons. 


XYLENES  -  GASOLINE  -  Nine  solvents.  (Francis,  1950,  0.  268). 


The  gasoline  was  straight  run 
with  aniline  point  30°C.  Nine 
systems  were  presented  by  plait 
point  only.  Comoositions  of 
plait  Points  are  given  in  gms. 
ber  100  gms.  liquid. 


Xylene 


Plait  Points 


•°*  Solvents 

1  Methyl  Carbitol 

2  Furfuryl  Alcohol 

3  Furfural 

4  /3  Chloroethanol 

5  Aldol 

6  Carbitol 

/3  Methoxyethanol 
8  Acetic  Anhydride 

b  Aniline 


% 

Xylene 

Gasol 

60 

31 

9 

42 

35 

23 

39 

26 

35 

55 

21 

24 

65 

16 

19 

46 

25 

29 

43 

39 

18 

45 

41 

14 

50 

5 

45 
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C8H|o  to  C,0Hg 

CgHjoOj^ ^Ga  ^  f* ine. 

Distribution  between  horse  serum  and  olive  oil  (II  613). 

CgHjjN,  Dime t hy la ni 1 ine .  See  sulfur  -  allyl  i  so t h iocyana te . 

CgHjjON,  p-Phenet id ine .  See  aromatic  hydrocarbons  -  nonaromatic  hydro¬ 
carbons  (listed  under  aniline). 


CgHijONg,  NN-Bis  (  2 - cya hoe t hy 1 )  acetamide.  See  benzene  -  heptane. 

C8H12°2N2’  EthVlene  Glycol  Di  (^ -c  ya  noe  thy  1  )  Ether.  See  under  benzene  - 
hep  ta  ne . 


C0H. o0,.  Diethyl  Tartrate.  See  formamide  -  ethylene  dibromide. 

8  1  A  n 

Octenes.  See  methanol  -  ethylene  glycol. 

8  In 

C8H16°2’  CaPrVlic  Acid-  Methanol  -  Isooctane  (II  520  )  ,/3  Me  t  hoxy  ethanol- 
Iscoctane  (II  620). 


c8h18'  Isooctane  or  2 , 2 , 4 - Tr ime t hy 1  pen ta ne .  See  methanol  -  formic  acid 
and  five  other  fatty  acids;  me t hox ye t ha  no  1  with  eight  fatty  acids  and 
four  of  their  esters;  aniline,  o-anisidine.  or  p - phene t i d i ne  with 
aromatic  hydrocarbons. 


C0H..°,  Methyl  Hexyl  Carbinol.  See  ZnClj  -  Picoline 
8  18 

CoH,q0,  n-Butyl  Ether.  See  polystyrene  -  esters. 

8  1  o  • 


C8H1 8°4S2 ’  Trional.  C2HsCH3C( S02C2H5)2. 

Distribution  between  horse  serum  and  olive  oil  (II  622) 


C9H9°3N’  H‘PPuric  Acid  ■  Acetone  ■  Glycerol  (II  633). 


C9H18°2’  MethyJ  Caprylate.  See  methanol  -  isooctane. 


c  Hg,  Naphthalene  -  Methanol  - 
o-anisidine.  or  p- phenet id i ne 


Vaseline  Oil  (II  650).  See  aniline 
-  nonaromatic  hydrocarbons. 


C10H9N,  a  -Naphthyl  Amine.  See  sulfur 


re  so  r c i no  1 . . 
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c  H  Tetralin.  See  cyclohexane  -aniline,  o-anisidine,  or  p-pheneti 

dine  (listed  under  aniline);  o *  yd i prop i on i t r i 1 e  -/J  -  me t hy 1 - na ph- 

t  ha lene . 


C10H12°2’  phenacetin-  See  urea  ‘  utethane* 

C10H13°4N’  Dimethyl  Amine  Acid  Phthalate  -  Acetone  -  Glycerol  (II  213). 
C10H14°3N4Ethoxyca ^  *  ne  • 

Distribution  between  olive  oil  and  horse  serum  (II  613). 

CloHifiO.  Camphor.  See  phosphoric  or  sulfuric  acid  -  ligroin;  methanol  - 
vaseline  oil  (II  679). 


^"10^16®3^2’  Diethylene  Glycol  Di  -  c  ya  noe  t  hy  1  )  Ether.  Listed  under 

beniene  -  heptane. 


CjoHigO.  Terpineol.  See  9**  ethanol  -  gasoline. 

PARAFFIN  OIL  (mostly  decanes).  See  ethanol  -  salts. 

^"11^10’  /3  Me  t  hy  1  na  ph  t  ha  lene  -  /^^-Ox  yd  i  p  rop  i  on  i  t  r  i  1  e  -  Tetralin  or  n- 
Dodecane . 


(Saunders,  1951).  Compositions  in  gms.  per  100  gms.  liquid  (temp, 
not  stated). 


0(C2H4CN)2 

CiAo 

Tetralin 

0(C2H4CN)2 

C11H10 

n-Dodecane 

« 82 

0 

18 

99.9 

0 

0.1 

74.5 

15 

10.5 

74.3 

25 

0.7 

59 

30 

11 

48.0 

So 

2.0 

37.5 

45 

17.5 

19.0 

70 

11.0 

9.5 

45 

45.5 

5.5 

70 

24.S 

4.5 

30 

65.5 

0.9 

50 

49.1 

3 

IS 

82 

0.1 

0 

99.9 

1.9 

0 

98.1 

mo 


ciihio  t0  ci<* 
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^-Metbyln.phthilene  -  I "i nod i p rop i on i t r i 1 e  -  n-Dodecane. 

(Saunders,  1951). 


NH(C2H4CN> 

2  ^ll^lO 

n-Dodecane 

NH(C2H4CN)2 

C11H10 

n-Dodecane 

99.9 

0 

0.1 

3.7 

70 

26.3 

73.0 

25 

2.0 

1.7 

50 

48.  3 

46.0 

50 

4.0 

1.4 

25 

73*6 

22.2 

70 

7.8 

1  .0 

0 

99.0 

CnP]80.  Putylcresol. 

See  9A%  ethanol  -  gasoline. 

CllH12ON2’ 

Ant i pyrene . 

See  urea  - 

su l fona 1 . 

C11H15°4N'  Triniethy1  A,,nin<“  AcH  »*h  t  ha  late  -  Acetone  -  Glycerol  (II  213). 


cnM22°2,^  Meth  oxyethyi  Caprylate.  See  /J^ethoxyethanol  -  isooctane. 

C12H10-  B i phe  n  y 1 .  See  aniline,  o-anisidine  or  p- phene t i d ine  with  cyclo 
hexane,  me t h y 1 c yc 1 ohe xa ne  or  isooctane. 


r  H,  £0„.  Isoamyl  Benzoate.  See  polystyrene  -  ethyl  laurate. 

12  1  2 

C1 2^i 7°4N ,  Diethyl  Amine  Acid  Phthalate  -  Acetone  -  Glycerol  (II  4*7) 


C12H2402-  Laurie  Acid.  See  methanol  -  isooctane;  acetonitrile  -  isooc 
tane;  me t hox ye t ha nol  -  isooctane. 


C12H0f..  n-Dodecane.  See  £  -  Me  t  hy  1  naph  t  ha  le  ne  -  nitriles. 

C  H  0  v,  Piperidine  Acid  Phthalate  -  Acetone  -  Glycerol  (II  S74). 
13  17  4  ' 

c  Methyl  Laurate.  See  methanol  -  isooctane,  polysty 

13  2  2  2 
bu t a  no  1  . 


Ci3H28(8POrox.  )  Petroleum.  See  glycerol  -  nitrobenzene. 


C1 4^1 2°2 ’  See  p°lyStyrenC 


-  acetoni t  ri  le. 


C14H140.  Benzyl  Ether.  See  polystyrene  -  ethanol. 
C  H  O.N,  N-Methyl*ioeridine  Acid  Phthalate 

*-14  19  4 


Glycerol  (II  574)- 
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C14H21°4N’  Acid  ph*halate*  of  Triethyl  Amine  or  Di-n-propyl  Amine.-  Ace 
tone  -  Glycerol  (II 

C14H28°2*  Eth''1  Laurate.  See  polystyrene  -n-butanol  or  propyl  laurate. 

C14H28°2’  Mvristic  Acid.  See  me t hoxye thano 1  -  isooctane. 

C1SH30°2*  n-Pr°Py1  Laurate.  See  polystyrene  •  acetone,  butyl  ether,  or 
esters. 


C1SH30°3'  /?Meth°*yethyl  Laurate.  Seey^-methox yethanol 


i s  ooc  ta  ne  . 


Ci^Njj-C^N,  Diisobutyl  Amine  Acid  Phthalate  -  Acetone  -  Glycerol  (II  281). 


C16H32°2-  Palmitic  Acid.  See  methanol  -  isooctane  or  palm  oil;  methoxy- 
ethanol  -  isooctane;  prooane  -  stearic  aciH. 


^'1*5^34'  Cetane.  See  aniline  -  benzene  or  n-heptane  or  cyclohexane. 


C| A^34® •  Cetyl  Alcohol.  See  ZnCl j  •  picoline. 

C17H19°4N’  Benzyl  Ethyl  Amine  Acid  Phthalate  -Acetone  -Glycerol  (II  642). 
C1  7H27°4N ’  Tr*Ptooyl  Amine  Acid  Ph t ha  la t e  -  Ace t one  -  C 1 yce r o  1  (II  466). 
C17H34°2’  ^‘hy1  Pa  Imitate.  See  methanol  -  isooctane. 

C18H18°4N2’  Salipyrtne.  See  urea  -  sul'fonal. 


C18H22-  Diphenylhexane.  See  furfural  -  docosane. 


C18"29°4N'  Diisoamyl  Amine  Acid  Ph t ha  1  a t e  -  Ace t one  -  Glycerol  (II  318) 
C1 8H32°2 ’  Linoleic  Acid.  See  methanol  -  isooctane. 


»8  34°2;  0leic  Acid.  See  methanol  -  isooctane  or 
trsle-.sooctane;  ethanol  -  olive  oil;  propane  -  t 

’  °r  abletlc  methox  yethanol  -  isooctane 


olive 
r  i  o le  i 


oil;  a  ce  toni- 
n  t  co  t  tonseed 


C18H36°2’  Stearic  Acid.  See 


propane 


methane  or  palmitic  acid. 
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^*19^34^2'  Methyl  Linoleate.  See  methanol  -  isooctane. 

Cj .  Methyl  Oleate.  See  methanol  -  isooctane. 

C1 9^38°2 ’  /3  *  Me  thoxyethyl  Palmitate.  See  me t hoxye t ha  no  1  -  isooctane. 
^"20^30*^2*  Abietic  Acid.  See  propane  -  oleic  acid. 

C21H40°2-  yO  -  Me t hox y e t  h  v  1  Oleate.  See  me t hox ye t hano 1  -  isooctane. 

022^44  (approx.)  Vaseline  Oil.  See  methanol  -  CC 1 ^  (II  5  )  .  CHC 1 ^  (II 
15);  diethyl  amine  (II  280);  naphthalene  (II  650);  camphor  (II  679). 


^~22^4^'  n-Docosane.  See  furfural  -  d i phen y 1 hexa ne  .  . 


C25H50  (approx.),  Paraffin  or  Ceresin.  See  ethanol  -  benzene. 


C25  (approx.),  Lubricating  Oil.  See  methanol  or  ethanol  -  benzene. 


POLYMETHACRYLIC  ACID.  See  benzene  -  cyclohexane. 


C51 H9  8°6  ’  Pa  lm  0il*  See  n,ethano1-'  fattY  acid 


C-_H, _  .0, ,  Olive  Oil.  See  methanol  or  ethanol  -  oleic  acid. 

57  1 04  6 

COD  LIVER  OIL  and  HAKE  LIVER  OIL.  See  methanol  or  ethanol  -  fatty  aci 

or  nons a poni f i ab  le s  . 


d  s 


RAPESEED  OIL.  See  methanol  -  benzene. 


CASTOR  OIL.  See  96%  ethanol  -  gasoline. 


CITRAL  and  LEMON  OIL.  See  ethanol, 


POLYSTYRENE.  See  methanol  -  benzene. 


POLYSTYRENE  with  two  solvents. 

(J.  N.  Bronsted  and  K.  Volgvartz,  Trans.  Faraday  Soc.,  26,  619.  1940>- 

Polystyrene  absorbs  mixed  solvents  and  swells  but  does  not  * 

the  liqSphase.  Twelve  triangular  diagrams  are  given  which  for  this 
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POLYSTYRENE  with  two  solvents  (cont.) 

reason  are  not  the  usual  types  for 
liquids.  The  solvents  are  n-butanol 
with  methyl,  ethyl,  and  nTpropyl 
laurates  and  isoamyl  benzoate;  n- 
prooyl  laurate  with  acetone,  n-butyl 
ether,  and  ethyl  laurate;  acetone 
with  m-cresol  and  ethylene  glycol 
monoacetate;  ethanol  with  benzyl 
ether;  acetonitrile  with  benzyl 
benzoate;  and  n-butyl  ether  with 
n-butyl  sebacate.  Each  system  has 
only  a  single  binodal  area  except 
the  one  shown. 


Polystyrene 
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Several  quaternary  systems  have  been  presented  already  since  they  were 
intended  to  have  only  three  "components"  with  the  fourth,  water,  added 
merely  to  modify  solubility.  This  is  substantially  the  onlv  effect  in  a 
double  nonconsolute  system  such  as  results  in  the  pentenes-phenol-oentane 
system.  But  with  a  binodal  curve  of  the  simple  parabolic  shape  the  ef¬ 
fect  of  water  is  usually  to  give  a  sham  reverse  curve  as  with  sulfuric 
acid-ether-tetrachloroethylene;  me  than  cl- benzene- gasoline;  ethanol-ben¬ 
zene-lubricating  oil.  The  tendency  is  apparent  in  the  ethanol-oleic 
acid-olive  oil  system,  and  may  have  been  overlooked  in  the  acetic  acid- 
toluene-heptane  system.  For  all  such  systems  tie  lines  do  not  terminate 
on  the  phase  boundary  curve  as  shown  on  a  plane  diagram,  and  the  plait 
point  may  disappear.  This  is  recognized  by  Prutton,  Walsh,  and  Desai 
(iqso)  (Figs.  7,  9)  in  their  "equ ilibrium  mixture" .  Methods  of  delin 
eatino  tie  lines  for  quaternary  systems  on  plane  diagrams  were  devised 
by  Brancker,  Hunter,  and  Nash  (1940,  1941)  and  by  J.C. Smith  (iq44>- 


POTASSIUM  IODIDE  -  Mercuric  Iodide  -  Ether. 

(A.  C.  Dunningham,  J.  Chem.  Soc.,  LQ5*  724.  2 
in  gms.  per  100  gms.  liquid  at  20  . 


Lower  Layer 


623,  1914).  Compositions 


Water 

KI 

H?I2 

Ether 

73«6 

3*5 

10.5 

12.4 

61.8 

4.4 

15.5 

18.3 

17.6 

5.2 

26.5 

50.7 

12.8 

4.3 

22.9 

60.0 

9  .6 

3*1 

17.9 

69.4 

40.7 

55.6 

- 

3*7 

9.8 

38*5 

5i.i 

0.6 

12.7 

36.2 

50.2 

0.9 

13.2 

33*7 

51.7 

1.4 

1 5*9 

31*7 

49.5 

2.9 

17.2 

26.6 

47.2 

9  .0 

Bot.tom  Layer 
Water  KI  Hgl2  Ether 


Upper 

Layer 

Solid 

Water  KI 

Hgl2 

Ether 

Phase 

2.0  0.2 

1 .6 

96.2 

Hgl2 

1.9  o*3 

1 .9 

95*8 

3*8  1.4 

8.7 

86.1 

11 

6.5  2-5 

Plait  Point 

14.0 

77.0 

II 

KI 

KI+KHgl 

0.4  °*4 

3.0 

99.2 

94.7 

1*1  ^ 
3.4  3*6 

J*  v 

9.3 

83.7 

KHgl., 
11  J 

7.6  14.1 

33*8 

44.5 

II 

13.8  19.7 

Plait  Point 

42.8 

23.7 

11 

Middle  Layer 

Top  Layer 

>r  KI  Hgl2  Ether 

Water  KI 

Hgl2  Ether 

29.1 

33-7 

31*5 

31*6 

32.4 


16.7 

20.5 

21-9 

22.4 

22.4 


30.8 

32.9 
34-2 
3S*9 
35.2 


23.4 
12.9 

12.4 
10.1 
10.0 


Same  as  bottom 
19:5  13.1  28.7  38.7 
15.4  10.3  26.6  47.7 
11.3  8.8  21.9  58.0 

9.1  7.1  19-2 


64.3 


2.1  6.2  88.3 

2.7  7.7  85.4 

4.1  12.8  77.5 

5.8  16.6  68.9 

Same  as  middle 


3-4 

4.2 

5.6 

8.7 


SODIUM  CHLORIDE  -  S.H  t  ^ 

(B.  L.  Smith.  1032)*  Composes  in  P«  >«•  **  «  ' 


Lower  Layer 

Water  NaCl  Acetate  Soap 


Upper  Layer 


56.7 

55.5 


27.7 

9.1 


7.1 

12.6 


8.5 

22.8 


Water 

NaCl  Acetate 

Soap 

2*  5 

2.6 

96.0 
95*  S 

1.5 

1.9 
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Several  other  concentrations  are  given  which  are  in  equilibrium  with 
ethyl  acetate  or  with  neat  soap. 

SODIUM  CHLORIDE  -  Ethanol  -  Amyl  Alcohol. 

(Fontein,  1910).  Compositions  in  gms.  per  100  gins,  at  28°. 


Water 

NaCl  Ethanol 

Amyl 

Water 

NaCl 

Ethanol 

Amyl 

73.43 

72.55 

26.35  0 

25.30  1.9 

0.22 

0.25 

4.5 

3-8 

0.05 

0.10 

0 

9.5 

95.45 

86.6 

CHLOROFORM  -  Acetic  Acid 

-  Acetone. 

Data  are  given  above  under  aqueous  systems  Chloroform  -  Acetic  Acid. 

(Brancker,  Hunter,  and  Nash,  1940a).  Calculated  compositions  for  25 
additional  tie  lines  in  this  system  are  given  by  J.  C.  Smith  (1944). 

ACETALDEHYDE  -  Acetone  .  Vinyl  Acetate. 

(Pratt  and  Glover,  1946).  Original  not  available  to  compiler. 


ETHANOL  -  Oleic  Acid  -  Olive  Oil. 

(Ruis  and  Martinez-Moreno ,  1947).  See  the  anhydrous  system. 


METHANOL  -  Phenols  -  Hydrocarbons. 


(Prutton,  Walsh,  and  Desai,  1950).  Eight  quaternary  systems  and  two 
systems  of  five  components  were  studied  in  part.  Usually  the  "solvent" 
was  70%  methanol,  30%  water  but  other  concentrations  were  tried  in  some 
cases.  The  results  are  recorded  in  graphs  and  extensive  tables  in  gms. 
per  100  gms.  liquid,  mostly  at  350. 


The  first  graph  shows  "phase  zone  boundaries"  which  are  the  usual  bi- 
nodal  curves  as  in  most  other  graphs  in  this  book.  The  curve  for  62.4% 
methanol  shows  a  perceptible  humo  which,  however,  is  much  less  pronounced 
than  the  one  for  96%  methanol  -  benzene  -  gasoline  because  phenol  is  far 
more  tolerant  of  water  than  is  benzene.  The  reason  for  the  lack  of  a 
hump  on  the  other  curves  of  the  phenol  graph  is  not  clear. 


The  second  graph  shows  two  curves,  both  for  70%  methanol.  One  is  the 
usual  binodal  curve  or  phase  boundary  which  is  definite  and  shows  a 
slight  hump.  The  other  is  called  "equilibrium  mixture"  and  shows  the 
compositions  of  the  two  liquid:  phases  when  they  are  nearly  equal  in  vol- 
ume.  It  is  1  ewer  on  the  right  because  the  methylnaphthalene  extracts 

rrJh11?1  !r°m  th^solvenl  making  its  concentration  79.6  to  90%  methanol 
in  that  phase.  The  curve  is  higher  on  the  left  because  the  methanol 
concentration  in  the  solvent  Phase  is  reduced  to  61.6  to  69.2%  (calcu¬ 
lated  from  Quaternary  Tie  Line  Data"  o.  1216).  This  curve  is  indefinite 
ofn  L1hTOUld  con3lderably  in  Position  with  the  relative  volumes 
Fie  o  of thl'n  T  T  CUrVe!  W°Uld  coincide  for  a  ternary  system.  In 
arl'not  "*  ^  tW?  er  CUrves  "20%"  and  "6o%"  are  shown.  These 

The  "or  curve  u  Ln-  !0lIe  as  stated  but  *  methanol  in  the  system. 

rve  is  copied  above  under  water  -  p-cresol  -  methylnaphthalene. 
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1 

The  other  six  graphs  all  show  "equilibrium  mixtures"  rather  than  phase 
boundary  curves.  A  point  slightly  above  the  right  portions  of  one  of 
these  curves  would  not  represent  a  homogeneous  composition,  as  might  be 
inferred,  since  it  would  be  well  below  the  hump  of  the  phase  boundary 
curve.  If  they  were  phase  diagrams,  the  graphs  should  include  lines 
showing  compositions  of  liquid  in  equilibrium  with  solid  phases  such  as 
drawn  near  the  top  of  the  first  two  graphs,  but  much  lower  in  the  cases 
of  o-tert  butylphenol  (m.p.  990)  and  /J-naphthol  (m.p.  1220),  so  that 
they  would  probably  intersect  the  binodal  curves.  The  position  of  the 
isopycnic  (dashed  line),  added  by  the  compiler  to  the  last  graph,  is 
approximate. 


Phenol  P-Cresol 
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o-tert  But  ylphenol 


70%  Methanol 


Cetane 


Methylnaphthalene 


In  the  five  component  systems  the  components  were  reduced  three 
nominal  ones  in  which  one  was  70*  methanol,  another  was  6o%  was 

thalene  and  40%  of  isooctane  (2,2,4-trimethylpentane)  ,  and  the  third  was 
phenol  or  p-Sesol.  Phenol  was  used  also  with  the  second  component 
43.4%  methylnaphthalene  and  56.6%  isooctane. 


NONAQUEOUS  SYSTEMS. 

Carbon  disulfide  -  Methanol  .  Oleic  Acid  .  Olive  Oil  ( J  .M.Mart  mez- 
Moreno  and  M.A.C.  Gonzales,  Anales  fis  y  quim.  (Madrid)  Biyj.,  391 >  *948, 
Chem  Abstracts,  42,  8602).  Original  not  available  to  compiler. 


METHANOL  -  Ethylene  Glycol  -  Toluene  -  Skellysolve  B. 

(  A.  S.  Smith  and  Funk,  1944)-  A  solvent,  70%  methanol  and  30%  glycol 
was  tested  for  extraction  of  toluene  from  a  hydrocarbon  mixture  at  15*5 
and  29. 4°.  Results  were  almost  independent  of  temperature.  The  follow¬ 
ing  show  enrichment  of  toluene  in  the  solvent  free  extract  compared  with 
the  solvent  free  raffinate: 


Vt.  % 

toluene 

in  extract 

15 

42 

59 

78 

90 

11  11 

• 

11 

"  raffinate  4 

20 

40 

70 

87 

C^H^.,  Butadiene  - 

I sobu  t ene 

-  Furfural 

-  Naphtha  . 

(A.  S. 

Smith  and  Braun, 

1945).  Portions  of  the  data 

on  this 

system  at 

-6.7°  have  been 

recalculated  to  gms. 

per  100  gms 

.  saturated  liquid  as 

follows: 

Lower  Layer 

Upper 

Layer 

Furfural 

Naphtha 

C4fl8 

Furfural 

Naphtha  C4Hg 

C4H8 

81.  s 

3-55 

4.85 

10.1 

9.2 

23.3 

17.1 

50.4 

78.7 

6.1 

7.8 

7.4 

5.8 

42.9 

22.0 

29.3 

77.7 

4.1 

5.6 

12.6 

5.5 

41.3 

14.0 

39.2 

79. S 

3.7 

5.7 

n.i 

9.6 

28.7 

15.4 

46.8 

7b. 0 

3*o 

5.75 

15.25 

12.94 

7.0b 

20.2 

59.8 

69.3 

7.1 

18.6 

5-0 

17.4 

25*9 

43.0 

13*7 

65.3 

0.0 

26.5 

8.2 

30.2 

13.6 

41.2 

15.0 

64.2 

3.15 

17.35 

15.3 

23.5 

5.1 

33.3 

38.1 

57.1 

12.1 

15.0 

15.8 

6.3 

51.3 

19. 7 

22.7 

75.2 

7.25 

9.1 

8.45a 

7.85 

41.9 

22.9 

27 . 35a 

(a)  1- 

■Butene 

instead  of 

isobutene. 
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^6^6’  benzene  *  Aniline  -  Cyclohexane  -  Cetane. 

(T.  F.  Brown,  1948).  Compositions  in  gms.  per  100  gms.  saturated  li¬ 
quid  at  25°. 


Benzene 


two  layers, 
closer  in  miscibility 
950)  than  are  cyclohexane  and 
by  extrapolation  at  about  -e200°. 


Aniline 

C6H6 

C6H12 

Cetane 

97.7 

0.0 

0.0 

2.3 

73  •  1 1 

11.59 

11.59 

3*72 

61 .83 

15.71 

15.71 

6.75 

50.21 

18.65 

18.65 

12.50 

35.25 

20.83 

20.83 

23.10 

23.34 

21.10 

21.10 

34.46 

16.32 

18.95 

18.95 

45-78 

11.21 

14.53 

14.53 

59.74 

8.47 

9.93 

9.93 

71.68 

6.30 

0.0 

0 .0 

93.70 

The  refrac 

tive  index  of  each  of 

these  compositions  was  recorded  and 
used  by  interpolation  to  estimate  the 
compositions  of  the  liquid  phases  in 
equilibrium  (tie  lines).  This  method 
of  analysis  is  valid  for  ternary  sys¬ 
tems  but  not  for  quaternary  ones  be¬ 
cause  the  benzene  and  cyclohexane 
contents  would  not  remain  equal  to 
each  other  in  the  two  layers.  Ben¬ 
zene  would  be  concentrated  in  the  an^- 
iline  layer  and  cyclohexane  in  the 
cetane  layer.  The  results  would  be 
more  nearly  correct  if  rvclohexane 
and  cetane  were  grouped  together  as 
one  "component"  (second  graph)  and  if 
it  were  assumed  that  the  cyclohexane- 
cetane  ratio  remained  uniform  in  the 


This  is  due  to  the  fact  that  cyclohexane  and  cetane  are 

relations  with  aniline  (aniline  points  30. 20  and 
benzene  (no  aniline  ooint  but  estimated 


ANILINE  -  Cyclohexane 


n-Heptane  -  Cetane. 


(T.  F.  Brown,  1948).  Compositions 
liquid. 


In  this  case  the  error 
higher  aniline  point  of 
change  in  the  ratio  of  the  two 


in  gms.  per  100  gms.  saturated 


Aniline 

C6fl12 

C7H14 

Cetane 

93.50 

2.94 

2.94 

0.63 

89.70 

5.15 

5.15 

0.0 

10.60 

44.70 

44.70 

0.0 

8.76 

32.91 

32.91 

25.42 

7.65 

25.40 

25.40 

41.56 

6.58 

11.26 

11.26 

70.90 

Cf.  note  under  previous  system. 


analysis  is  much  less  because  of  the  much 
eptane  (70°),  but  there  would  still  be  some 
hv^mrArhons  in  the  two  layers* 
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5GT2J12 

condensed  tabular  index  of  aqueous  systems  30  of  the  most  requ  Y 
studied  water  immiscible  components  are  listed  in  alphabetical 
the  left  column  and  16  of  the  most  common  water  miscible  components  are 
placed  as  column  headings.  n-Caproic  acid,  though  not  miscible  with  wa- 
ter^is^iVen  a  column  because  most  of  its  associated  components  are  in 
the  other  group. 

Page  numbers  without  parentheses  locate  graphs,  usually  with  numerical 
data  also,  and  include  168  systems;  nearly  one  third  of  the  total  so 
illustrated.  Page  numbers  in  parentheses  refer  usually  to  distribution 
data  or  material  inadequate  for  a  graph. 


Besides  furnishing  a  rapid  index  to  these  systems,  another  purpose  of 
the  table  is  to  call  attention  by  its  blanks  to  the  systems  which  have 
not  been  reported.  Some  of  these  would  have  theoretical  or  practical 
interest.  It  seems  incredible  that  results  for  one  system;  water 
ethanol  -  benzene,  have  been  published  29  times,  while  others  in  the 
table  have  been  neglected.  Even  heavy  tonnage  organic  liquids  such  as 
acetic  anhydride  and  ft  -chloroethanol  have  been  given  very  little  atten¬ 
tion  in  this  respect. 
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Water 

Miscible  Liquid 

water  immiscible  / 

Liquid  Acetic 

Acid 

Acetone 

n-Butyric 

Acid 

n-Caproic 

Acid 

Chlor^- 

acetic 

Acid 

n-Amyl  Alcohol 

(900-1 ) 

950 

(987) 

(1039) 

882 

Aniline 

890(901 ) 

953 

988 

- 

- 

Benzene 

890(901 ) 

952 

(987 ) 

(1022)1039 

882 

Bromobenzene 

(901 ) 

95i 

- 

1039 

- 

n-Bu  tanol 

(888,900-1 ,994) 

949(994) 

(987  >994) 

(994,1039) 

- 

sec-Bu tanol 

2-Butanone 

(888,901 ,997) 

(987  ,994 ) 

(997.1039) 

- 

(M.E.K. ) 

Carbon 

(887  >901 ) 

(982,987 ) 

(1039) 

Disulfide 

Carbon  Tet- 

845(901 ) 

845 

847 

845 

rachloride 

839(901 ) 

840 

842 

843-4,1039 

838-9 

Chloroform 

849-50(900-1 ) 

850-1 

852-3 

(853,1039)  849 

Cyclohexane 

(901 ) 

(953) 

- 

- 

Ether 

889(900-1 ,1004) 

950 

(987  >1004) 

(1039) 

(1004) 

Ethyl  Acetate 

888(900-1 ) 

949 

- 

- 

Ethyl  Bromide 

- 

- 

- 

882(902 

Furfural 

(900 ) 

950 

Gasoline 

899(901 ) 

(955) 

- 

n-Hep tane 

- 

955. 

— 

n-Hexane 
Isoamyl  Alcohol 


( 901 ) 


954 


(888,900,997)  950(997) 


Isobutanol 
Isopropyl 

Ether  891-2,896(901 


Methyl  Iodide 
Nitrobenzene 
o-Nitro toluene 
Olive  Oil 
Petroleum  Ether 
Phenol 
Toluene 
o-Toluid ine 


889(901 ) 
896(901 ) 
(901 ,1062) 
(901  ) 
(890,901 ) 
(897  ,901 ,1044) 
897 


(987 ) 
(987 ,997) 

(987) 

(987) 

(987) 


1039 

1038 


882(1018) 

882(997) 

882(1018) 

859 

882 

882 


(957,1062)  (987,1062)  (1039,1062)  (882,1062) 

(987)  (1039) 


9  52-3 
954 


Xylene 


899(901,1050 ) 


(987,1044)  1039(1044)  (882,1044) 
989 

(987)  (1039)  *883> 


955-6 
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Water 

Water  Miscible  Liquid 

^ _ _ _ 

- - x 

Immiscible 

/ - 

Liquid 

1 

J# 

Dichloro- 

Acetic 

Acid 

Ethanol 

Formic 

Acid 

Isobutyric 

Acid 

Iso¬ 

propanol 

Lactic 

Acid 

n-Amyl  Alcohol 

916 

(856) 

(990 ) 

- 

(900 ) 

Aniline 

- 

922 

857 

- 

(970 ) 

962 

Benzene 

(880) 

920-2 

857 

(990) 

970 

- 

Bromobenzene 

- 

917 

- 

- 

- 

n-Bu tanol 

- 

912(994) 

(856.994) 

995 

(900,994) 

sec-Butanol 

2-Butanone 

- 

- 

(856,997 

) 

— 

(M.E.K. ) 

- 

(910) 

(856) 

— 

— 

Carbon 
Disulfide 
Carbon  Tet- 

- 

845 

(844) 

- 

846 

- 

trachloride 

838-9 

840 

838 

842 

842 

Chloroform 

(849)880 

850 

(848) 

(853) 

852  (852,900,962 

Cyclohexane 

- 

923 

- 

- 

971 

- 

Ether 

(1004) 

913(1005)  856(1004) 

(990 ,1005) 

- 

(900,962) 

Ethyl  Acetate 

- 

(908)911 

- 

- 

985 

(900 ) 

Ethyl  Bromide 

880(902) 

902 

- 

- 

- 

- 

Furfural 

- 

- 

- 

- 

- 

(900  ) 

Gasoline 

- 

932(1048) 

- 

- 

(974,1048) 

n-Hep tane 

- 

931-2,1048 

- 

- 

1048 

- 

n-Hexane 

Isoamyl 

- 

92S 

- 

- 

971-2 

- 

Alcohol 

917 

- 

(990,1018) 

- 

(900,962) 

Isobutanol 

Isopropyl 

- 

912-3(997) 

- 

- 

- 

(900,997) 

Ether 

- 

- 

(857) 

- 

972-3 

(901 ,962) 

Methyl  Iodide 

- 

(858) 

- 

- 

- 

- 

Nitrobenzene 

o-Nitro- 

880 

918 

856 

(990 ) 

- 

- 

Toluene 

880 

927 

858 

- 

- 

- 

Olive  Oil 

(1062) 

(940,1062 

)  (858) 

(990,1062) 

(974.1062) 

Petroleum 

Ether 

- 

916 

(856) 

(990) 

- 

- 

Phenol 

- 

922 

857 

- 

- 

(901 ) 

Toluene 

880  ( 1044) 

927  8(1045) (858,1044) (990,1044)973,1045 

o-Toluidine 

- 

929 

- 

- 

(974) 

(962 ) 

Xylene 

(880) 

933-4 

858(1050)  (990) 

974 

- 
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Water  Inmiscible  /_ _ Water  Miscible  Liqaid 


Liquid 

i 

Methanol 

n-Propanol  Propionic 
Acid 

Pyridine 

Trichloro 
Acetic  Acid 

n-Amyl  Alcohol 

(862) 

964-5 

(059) 

- 

876 

Aniline 

866 

966 

(959)960 

1012 

_ 

Benzene 

865 

966 

(959)960 

1011-2 

(877) 

Bromobenzene 

863 

965 

- 

- 

_ 

n-Butanol 

861 (994) 

9  95 

(959,994) 

- 

- 

sec-Bu  tanol 

- 

- 

(959,997) 

_ 

_ 

2-Butanone 
(M.E.K. ) 

— 

_ 

(959,982) 

Carbon 

Disulfide 

844 

846 

846 

847 

(844) 

Carbon  Tet¬ 
rachloride 

838 

841 

841 

843 

838-9 

Chloroform 

848-9 

852 

851 

853 

(849)876 

Cyclohexane 

867 

967 

- 

- 

- 

Ether 

862(1005) 

(1005) 

(959) 

- 

(877,1005) 

Ethyl  Acetate 

861 

984 

- 

- 

- 

Ethyl  Bromide 

860 

902 

(902,959) 

- 

(876,902) 

Furfural 

- 

- 

- 

- 

Gasoline 

(870 ,1048) 

(968,1048) 

- 

- 

- 

n-Heptane  867,870,1048 

(968,1048) 

- 

- 

- 

n-Hexane 

867 

.  - 

- 

- 

- 

Isoamyl 

Alcohol 

863 

965 

<959 ,10l8) 

- 

(876,1018) 

Isobutanol 

861(997) 

- 

(959,997) 

- 

- 

Isopropyl 

Ether 

- 

- 

(960  ) 

- 

- 

Methyl 

Iodide 

(858) 

(858) 

- 

- 

859 

Nitrobenzene 

863 

- 

(959) 

- 

876 

o-Nitro- 

toluene 

868 

- 

(959  ) 

- 

876 

Olive  Oil 

(871 , 1062) 

(986,1062) 

(959,1062) 

- 

( 1062) 

Petroleum 

Ether 

(862) 

- 

(959) 

- 

- 

Phenol 

866 

- 

- 

1012 

877 

Toluene 

868,1045 

968,1045 

(959)961 

1012 

876(1044) 

o-Toluidine 

869 

- 

(959)961 

— 

Xylene 

871 

968 

(959)962 

1013 

— 
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This  review  is  an  attempt  to  summarize  the  many  worthwhile  contri¬ 
butions  to  the  theory  of  solubility  that  have  been  made  in  the  quarter 
century  that  has  passed  since  the  appearance  of  J.  H.  Hildebrand's  mon¬ 
ograph,  "Solubility"  (55).  Later  editions  of  this  important  work  (56) 
deal  exclusively  with  the  solubility  of  non-electrolytes,  and  it  is 
therefore  appropriate  that  this  chapter  should  concern  itself,  with  re¬ 
cent  progress  toward  an  understanding  of  the  many  factors  influencing 
the  solubility  of  salts  and  other  electrolytes  in  different  solvent 
media.  The  literature  survey  has  covered  those  contributions  listed  by 
Chemical  Abstracts  from  January  1924  to  July  1949,  inclusive.  The  list 
of  references,  however,  is  not  exhaustive. 


I  INTRODUCTION 


In  a  few  decades  the  s.tudy  of  the  solubi  lity  .of  non-electrolytes 
has  grown  from  a  modest  beginning  to  the  full  stature  of  a  useful  the¬ 
ory.  The  theory  of  electrolyte  solubility,  on  the  contrary,  proved  a 
child  of  different  nature,  beset  by  varied  ills  on  the  path  from  an 
equally  promising  infancy  toward  adulthood.  In  spite  of  the  freely 
offered  guidance  of  his  brother,  he  has  been  unable  to  cast  off  entire¬ 
ly  the  awkwardness  of  the  early  years. 

The  elucidation  of  the  factors  affecting  the  solubility  of  solid 
non -electrolytes  has  advanced  to  such  a  point  that  quantitative  predic¬ 
tions  are  often  possible.  Although  considerable  progress  has  also  been 
made  toward  an  understanding  of  the  factors  that  determine  the  satura¬ 
tion  concentration  of  an  aqueous  salt  solution,  the  mode  of  interrel¬ 
ation  of  these  factors  is  so  complex  that  predictions  must  usually  be 
limited  to  orders  of  solubility  where  wide  differences  are  involved. 


When  salt  is  dissolved  in  water,  the  fugacity  and  activity  of  the 
water  decrease,  as  evidenced  by  a  lowering  of  the  vapor  pressure. 
Accompanying  the  decrease  in  activity  of  the  solvent  there  is  an  in¬ 
crease  in  the  activity  of  dissolved  salt.  As  salt  is  added  the  ac  1 
ity  increases  from  zero  and  reaches,  at  the  saturation  concentration, 
tie  activity  of  the  pure  salt,  for  equilibrium  between  the  solid  and 
solution  phases  has  then  been  established.  As  a  first  approximation, 
t he Upart ial  pressure ,  p.  of  solute  from  the  solution  has  then  become 
eaual  to  the  sublimation  pressure,  ps ,  of  the  pure  solid.  He  , 
elsewhere  in  this  chapter,  "saturation  with  salt"  refers  to  saturation 

with  the  anhydrous  salt. 

When  solid  salt,  solution,  and  vapor  are  in  equilibrium,  the  sys- 
tern  is  airf  the  temperature  cannot  he  chan,.  »u ho.  1  - 

«•«  concentration  of  dissolved  solnte^.The^dtf fere nce^bet  ^  ^ 

solved^saltTy^educt  ioi/ of &t  he  ^temperature  de^nds  neon  the  difference 

in  heat  content  of  the  salt  in  these  forms. 

function  of  temperature  resembles  a  freeing  p  indeed a freezing- 

of  different  concentrations.  The  solubility  curve^  ^  ^ 

point  curve  for  a  system  in  which  ■  the  ice  curve  may 

water  by  reducing  the  tempera  ure.  lnjhe  same^ay,  ^  ^ 

be  regarded  as  representing  solution  '(at  the  saturation  concentra- 

”0;hfu^  2  ^  ^  the 
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fusion  and  solubility  curves  ‘-^‘SoTSSl.l 

med  composi t ioo^and  vapor  co-exist  at  the  eutectic  ,e.p«rat«re. 

Most  salts  are  not  appreciably  volatile  at  ordi».rj  tejp.r.tur«. 

If  the  solubility  of  salt  increases  indefinitely,  the  solubi  y 
must  connect  the  eutectic  temperature  with  the  triple  point  of  the 
lute  Hence  the  vapor  pressure  (3-phase  pressure)  of  such  solutions 
must 'pass  through  a  maximum,’ and  a  saturated  solution  of  the  salt  may 
possess  two  boiling  points  (14,  121,  123)* 

The  ideal  solubility,  in  mole  fraction,  is  given  by  Ps/p°,  where  Pg 
is  the  sublimation  pressure  of  the  solid  and  p°  is  the  vapor  pressure  of 
the  pure  liquid  solute,  extrapolated  to  the  temperature  in  question. 
Although  electrolytic  solutions  can  hardly  be  considered  ideal,  the 
ideal  solubility  is  of  more  than  historical  interest.  It  is  related  to 
the  heat  of  fusion,  Lf ,  by  the  familiar  equation,  first  derived  by 
Schroder  from  his  study  of  the  relation  between  solubility  and  melting 

point  (126) 


=  -hi-  (1) 

d  T  RT  2 

where  xb  is  the  mole  fraction  of  solute.  Inasmuch  as  the  melting  point 
of  most  salts  is  so  much  higher  than  that  of  ice,  it  is  scarcely  possi¬ 
ble  to  obtain  the  latent  heat  of  fusion  of  the  salt  at  temperatures  at 
which  solubility  measurements  are  usually  made.  Hence,  Lf  is  often  re¬ 
placed  by  its  counterpart  AHS ,  the  "fictitious"  heat  of  solution  or  dif¬ 
ferential  heat  of  solution  at  saturation,  the  heat  absorbed  when  one 
mole  of  salt  is  dissolved  in  a  large  amount  of  nearly  saturated  solution. 


d  lnx2  _  AHS 

(ia) 

d  T  RT2 

If 

AHS  is  considered  to  be  independent  of 

temperature , 

equation  ia  can 

be 

i ntegrated : 

log  x?  =  ^s 

('.  -  1) 

(2) 

2 .303R 

\T  Tf ) 

where  T  is  the  temperature,  on  the  Kelvin  scale,  of  the  saturated  solu¬ 
tion  in  which  the  mole  fraction  of  solute  is  x2  and  Tf  is  the  melting 
point  of  the  solute  on  the  same  scale. 


When  Raonlt's  law  is  not  obeyed,  the  ideal  solubility  is  consider¬ 
ably  different  from  the  actual  solubi lity .  However,  it  is  possible  to 
derive  equations  similar  inform  to  equation  2  for  non-ideal  systems,  as 
will  be  shown  later.  The  parallelism  between  AHS/RT  and  observed  In  c 
for  four  salts,  where  c  is  the  saturation  concentration,  is  demonstrated 
in  table  1,  taken  from  Butler  (24).  Certain  qualitative  conclusions  of 
rather  general  application  can  be  drawn  from  an  examination  of  equation 
2.  Since  Lf  and  AHS  are  normally  positive  and  T  is  always  less  than 
the  melting  point,  Tf ,  the  solubility  should  increase  with  increase  of 
temperature.  Likewise,  the  solubility  is  expected  to  be  greater  the 
lower  the  melting  point  and  heat  of  solution. 
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Table  i 


Solubility  and  heat  of  solution 


In  c 

AHS/RT 

NaCl 

1.81 

0.28 

KOI 

1 .40 

2.32 

TICl 

-4.13 

8.79 

AgCl 

-11 .46 

13-01 

The  solubility  of  most  salts  in  water  at  ordinary  temperatures 
calculated  by  equation  2  is  far  less  than  the  actual  value,  because  of 
extensive  hydration  and  dissociation  in  solution  ( 67 ) •  If  is  generally 
agreed  (55,  102,  123  126)  that  this  equation  is  unsuitable  for  the 

calculation  of  salt  solubilities,  inasmuch  as  water  and  salt  are  too 
polar  to  form  solutions  that  are  even  approximately  ideal,  and  the  heat 
of  solution  cannot  iustifiably  be  assumed  to  remain  unchanged  oyer 
large  intervals  of  temperature.  Nevertheless,  the  system  ammonium  ni¬ 
trate  and  water  has  been  found  to  follow  the  ideal  curve  rather  closely 
(29).  Similar  agreement  between  observed  and  calculated  limiting  heats 
of  solution  has  also  been  obtained  from  studies  of  the  solubility  of 
sodium  nitrates  and  of  the  following  ternary  systems:  water,  ammonium 
and  sodium  nitrates;  and  water,  ammonium  and  sodium  chlorides  ( 97 )  - 


Ionization  of  an  electrolyte  in  solution  tends  to  increase  the 
solubility,  even  as  it  operates  to  lower  the  freezing  point  and  the  va¬ 
por  pressure.  Other  factors  that  influence  the  solubility  of  non- 
electrolytes  (55),  name ly  solvation,  internal  pressure,  and  polar  ty, 
must  also  be  considered.  Solvation,  which  increases  solubility,  is 
promoted  bv  differences  in  acidic  or  basic  character  of  the  solvent  and 
solute  and  by  other  possibilities  tor  association,  "like  dtssolves 
like",  and  equal  oolarity  of  solvent  and  solute  usually  means  increas 
solubility.  Comparisons  of  solutions  in  non-aqueous  solvents  demon 
strate  that  the  dielectric  constant  has  a  primary  effect  upon  the  elec¬ 
tro  1  v  t  ir  dissociation  of  a*  salt  and  the  dissolving  power  of  a  solvent 
TuJoTnes,  Z  the  solvation  eneruy  is  often  of  eve.  greater 

portance  (59,  60) • 

Solubility  like  other  physicochemical  properties  of  solids,  is  to 
stune  de^ee  1  ?;.clion  o,  particle  sire.  The  modified  Ost.ald  equa- 
tion  relating  solubility  and  particle  size  is  (53,  130) 


In 


driRT 


(3  * 


where  c0  is  the  normal  soinbiiity  in  pe  laf  wejght,  and 

ability  of  small  particles  of  radius  r,M  s  the  increase  in 

d  the  density  of  the  .crystal.  The  f  acto^i  dissoc  iat  ion  ,  with 

number  of  particles  in  so  u  .  .  j,as  tj,e  dimensions  of 

proper  corrections  for  ionic  activity,  and  <J  has 

specific  free  surface  energy  (erg  cm  ). 


II.  SOLUBILITY  FORCES 

The  forces  that  determine  solubility  are  those 
of  the  colligative  properties  °  the  so  tendency  of  the  molecules 

therefore,  is  to  determine  how  t h  P  |  natUres  of  the  components 

varies  with  composition  and  with  the  specu 

(55)  • 
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From  the  kinetic  point  of  view,  equilibrium  between  two  phases  oc¬ 
curs  when  equal  numbers  of  molecules  of  every  species  concerned  pass  the 
phase  boundary  in  both  directions  in  the  same  time.  Hence,  the  solubil¬ 
ity  of  a  solid  is  determined  by  two  opposing  factors,  first  the  surface 
attractive  forces  of  the  solid  that  tend  to  build  up  the  lattice  forms 
of  the  solid  state,  and  second,  attractive  forces,  exerted  by  the  liquid 
on  the  molecules  of  the  solid,  which  tend  to  break  down  these  forms  (16, 
24).  The  latter  are  also  the  forces  that  determine  the  fugacity  or  es¬ 
caping  tendency  of  the  dissolved  solute.  Hence,  empirical  correlations 
between  solubility  and  other  properties  of  electrolytic  solutions  may 
sometimes  be  found.  For  example,  the  following  relationship  between 
water  solubility,  S,  and  electrolytic  decomposition  potential,  F,  has 
been  found  to  hold  for  the  alkali  and  alkaline-earth  halides  (13): 


S  =  0.1  ( 5 • 7~ F ) 3 


(4) 


By  the  application  of  statistical  mechanics  to  the  conditions  at 
the  boundary  surface,  Butler  (24)  expressed  solubility  by  the  equation 


In  c 


RT 


In  N0 

iooo>»N  *  2M 


(5) 


where  W 2 -Wj  is  the  total  work  done  by  a  molecule  in  passing  from  the 
surface  of  a  solid  into  the  interior  of  a  liquid,  equal  to  £HS ,  the 
heat  absorbed  upon  solution  of  a  mole  of  solid  in  the  saturated  solution. 
In  this  equation,  N0  represents  the  Avogadro  number,  N  the  number  of 
molecules  in  each  square  cm  of  the  surface  of  the  solid,  and  V  is  the 
vibration  frequency.  On  differentiation  of  5  with  respect  to  tempera¬ 
ture,  the  analogue  of  equation  la  is  obtained.  In  a  later  paper,  Butler 
(25)  confirmed  the  Faians  rule  (41,  42,  43) 


Ahs  n  £(  heats  of  hydration  of  the  gaseous  ions) 

-  (salt  lattice  energy) 


(6: 


He  pointed  out,  as  well,  that  a  rough  parallelism  exists  between  ^H 
and  the  solubility  of  salts,  although  the  relation  is  modified  by  sur- 
face  condi t ions .  The  calculation  from  the  interionic  attraction  theory 
of  the  heat  developed  on  dissolving  a  salt  in  water  or  in  a  solution  of 
another  salt  has  been  discussed  by  Debye  (33). 

Bjerrum  (27 )  has  attempted  a  calculation  of  the  solubility  of  typ¬ 
ing  S1!?  in  ?•!  followine  manner.  First,  the  work  of  separating  the 
10ns  of  the  solid  was  computed  from  lattice  theory.  Inasmuch  as  this 
represents  a  heat  of  evaporation,  the  pressure  of  ionic  vapor  over  the 

calculation It  w  WUh  the  aid  °f  the  Nernst  heat  theorem.  The 
Mayet  uS)  L  h&S  als0  been  considered  by  Born  and 

mayer  ti8).  As  hredenhagen  has  pointed  out  (46),  all  substances  have  a 

rss“re-  a"d  ^cor4inBly  sol.biliues  cl”  be  related  to 

ant  Stor  tf  tykt°^lldt-’,'fK,he  parUti0"  01  solute  between  solution 
v  *  e  re^atl0n  between  solution  concentration  and  ionic 

:;  ;^Ir;hWere  Wtow"-  the  concentration  of  a  saturated  sol^on 

£Sr  ^  erasa*. 

ri'id  spber«  °[  K»«n^ss:°:itrarci:tseebay,rtr«:fet!'1^srS:t 
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in  a  dielectric  continuum.  The  electrical  work  on  dissolving  the  ion 
was  then  calculated  by  the  Born  method  (17).  The  partition  coefficients 
of  molecules  resembling  the  ions  in  question  but  without  the  charge 
(argon  for  potassium,  methane  for  ammonium,  etc.)  were  used,  together 
with  the  electrical  work  of  solution,  to  compute  approximate  coeffi¬ 
cients  for  the  ions  of  the  simplest  salts. 

By  this  procedure  Bierrum  derived  the  equation 

108  c  =  ■  'f2]  *IO?  V8-0  <»> 


where  t  is  the  ionic  charge  and  k  the  Boltzmann  constant,  Tj  and  r2  are 
the  ionic  radii,  D  the  dielectric  constant  of  the  solvent,  a  the  dis¬ 
tance  between  ions  in  the  crystal,  and  and  V2  the  partition  coeffi¬ 
cients  of  the  gases  resembling  the  ions  in  structure.  Unfortunately, 
this  formula  was  found  to  give  poor  results  in  the  calculation  of  solu¬ 
bility,  but  the  correctness  of  Bierrum's  approach  is  apparent.  Small 
changes  in  the  ionic  radii  produce  large  changes  in  the  calculated  sol¬ 
ubility.  Furthermore,  Born's  formula  does  not  yield  sufficiently  accur¬ 
ate  values  for  the  ionic  work  of  solution.  The  "dielectric  discontinu¬ 
ity"  of  solvents  in  the  neighborhood  of  dissolved  ions  may  likewise  re¬ 
quire  consideration. 


As  some  of  the  solubility  variables  are  functions  of  the  sizes  of 
the  ions  and  the  ionic  charges,  a  relation  between  solubility  and  ion 
size  may  be  sought  (28,  48).  High  stability  of  the  crystal  means  low 
solubility.  It  is  found  that  maximum  stability  occurs  when  the  ions  are 
not  of  equal  sizes  but  when  the  anion  is  from  one  and  one-third  to  twice 
as  large  as  the  cation.  This  effect  apparently  is  the  result  of  polar¬ 
ization  of  the  negative  ion  by  the  field  of  the  positive  ion.  Hence, 
the  smaller  positive  ion  has  the  greater  stabilizing  effect.  If  there 
is  too  great  disparity  in  the  ionic  sizes,  however,  the  small  ions  do 
not  keep  the  large  ones  apart,  and  the  resulting  repulsions  enhance  the 
solubility  of  the  crystal.  Thus  cesium  fluoride  is  a  thousandfold  more 
soluble  in  water  than  is  lithium  fluoride. 


Kortum  (09)  and  van  Arkel  and  de  Boer  (136)  have  discussed  the  cal¬ 
culation  of  the  lattice  energy  and  the  energy  of  hydration  of  the  ions. 
The  solubility  of  salts  is  largely  determined  by  a  relatively  small 
difference  between  these  two  large  energy  quantities.  Hence,  small 
changes,  if  they  affect  these  in  different  ways,  can  cause  a  large 
change  in  the  difference.  A  quantitative  theory  of  solubility  J-  there¬ 
fore  exceedingly  difficult  to  formulate.  Nevertheless,  as  Garrick  (48 
points  out  large,  even  millionfold,  differences  of  solubility  are  found 
among  simple  salts,  and  for  a  qualitative,  comparative  explanation  of 
these  differences  only  electrostatic  terms  need  be  considered. 

If  hydrolysis  is  negligible,  the  order  of  increasing  solubility  is 
that  of  increasing  S? 


S  ■  SW  -  u 


(8) 


where  W  is  the  electrostatic  hydration  eherg^an^^i^the 

!*'*('  Md'tith  t  helper  ox  i  mate  “parallel  ism  between  solubility  and  Ms- 
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In  Garrick's  treatn^nt,  the  lattice  energy  is  represented  by 


U  =  Bz2/ (r+  +  r_ ) 


(9> 


where  B  is  a  constant  defending  on  the  structure  of  the  crystal  and  z  is 
the  valence  of  one  ion.  The  energy  of  hydration,  W,  of  each  ion  is  a 
function  of  both  z  and  a  quantity  r'  known  as  the  corrected  ra  • 

The  relationship  is  expressed  by  an  equation  of  the  Born  form.  Ihe  cor 
rected  radius  is  used  in  place  of  the  actual  radius  in  an  attempt  to 
correct  for  the  high  values  of  W  furnished  by  the  Born  charging  formula, 
for  actual  ions  in  a  dipolar  liquid  such  as  water.  Modified  ionic  radii 
were  employed  earlier  by  Latimer,  Fitzer,  and  Slansky  (85)  in  their  cal 
dilation  of  the  free  energy  of  hydration.  Accordingly  W  is  qualitative¬ 
ly  described  by 


W  -  Az2/r' 


(10) 


where  A  is  a  constant.  Although  the  Born  equation  predicts  that  the  hy¬ 
dration  energy  will  be  independent  of  the  sign  of  the  ionic  charge,  this 
is  found  not  to  be  true.  Equality  of  hydration  energies  is  not  realized 
for  pairs  of  ions  in  which  the  cation  and  the  anion  are  of  equal  radii 
but  rather  when  the  anion  is  somewhat  the  larger.  Thus  r'  for  anions  is 
greater  by  0.25  A  than  the  actual  radius  and  that  for  cations  less  than 
the  actual  radius  by  the  same  amount.  This  correction  was  derived  from 
a  spherical  model  for  the  water  molecule,  where  the  dipole  is  located  at 
a  distance  from  the  geometrical  center. 


Garrick's  theory  leads  to  the  following  predictions:  (a)  increasing 
the  ionic  valences  in  the  same  ratio,  for  example  from  1:1  to  2:2,  leads 
to  a  decrease  of  solubility;  (b)  the  solubility  decreases  when  the  sum 
of  the  ionic  radii  decreases;  and  (c)  if  the  ratio  of  radii  changes 
while  the  sum  remains  constant,  electrolytes  of  the  symmetrical  valence 
type  will  display  a  minimum  of  solubility  when  the  corrected  radii  (r'l 
are  equal,  whereas  electrolytes  of  the  1:2  valence  type  will  have  a  min¬ 
imum  solubility  when  the  corrected  radius  of  the  bivalent  ion  is  greater 
than  that  of  the  univalent  ion  by  a  factor  of  about  1.2. 


Table  2  summarizes  the  ionic  radii,  corrected  radii,  and  solubili¬ 
ties  for  the  alkali  halides  in  the  anhydrous  condition.  The  solubility 
is  seen  to  be  low  o|n  the  diagonal  line  and  high  at  the  corners,  in  ac¬ 
cordance  with  the  radius-ratio  effect.  If  cesium  bromide  and  iodide  are 
excluded,  there  is  a  trend  toward  lower  solubility  along  the  diagonal 
toward  decreasing  radii,  as  predicted  by  the  radius-sum  effect .  The  low 
solubility  of  lithium  fluoride  is  the  combined  result  of  two  factors.  ’ 
The  corrected  radii  are  nearly  equal,  and  their  sum  is  also  low.  The 
high  solubility  of  potassium  fluoride  emphasizes  the  importance  of  the 
corrected  radii  in  predicting  the  solubility,  for  the  actual  radii  of 
the  ions  of  this  salt  are  nearly  equal. 


The  foregoing  treatment  is  necessarily  restricted  to  the  simplest 
salts,  since  only  electrostatic  terms  have  been  taken  into  account.  .  If 

3S  !I0t  °f  the  rare"?as  type,  the  solubility  relations  may  be 
too  complicated  to  be  completely  explained.  Abnormally  low  solubilities 
(for  example  those  found  for  the  halides,  oxides,  and  sulfides  of  the 

th^latt ic^enero  aUribu^  large  ^an  der  WaaS  t™ In 

the  lattice  energy,  and  the  order  of  decreasing  solubility  in  these 
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Table  2 


Ionic  radii  and  solubility  of  anhydrous  salts 
(from  Garrick) 


ion 

i 

An 

r 

1 

ion  - 

r 

F- 

or 

1 .81 

1 .56 

Br" 

1 .96 

1 .71 

r 

2 .20 

1.95 

r  * 

>  1  08 

r' 

x 

Li* 

0.78 

1 .03 

''  0.07 

24 

*24 

'26 

Na* 

0.98 

1 .23 

1.0' 

~  _  5-6 

11 

18 

K* 

1  -33 

1 .58 

21 

4*5 

5-3 

9 

Rb+ 

1  -49 

1 .74 

*29 

7-1 

6.0 

6 

Cs* 

1  .65 

1 .90 

*38 

11 

5-1 

~  2 

'lowest  hydrate,  solubility  of  anhydrous  salt  presumed  to  be  greater 


cases  is  that  of  increasing  polarizability  of  the  anion,  namely  Ci,  Br, 
I,  S.  However,  some  salts,  notably  fluorides,  nitrates,  and  perchlor 
ates  are  more  soluble  than  the  corresponding  compounds  of  the  alkali  or 
alkaline-earth  series.  The  polarizability  of  fluoride  is  less  than  that 
of  water.  Hence,  it  is  possible  that  van  der  Waals  terms  in  solution, 
greater  than  those  in  the  lattice,  must  sometimes  be  taken  into  account. 


III.  SOLUBILITY  EQUILIBRIA  AND  THERMODYNAMICS 

Various  attempts  have  been  made  to  modify  equation  2  in  such  a  way 
that  it  expresses  with  improved  accuracy  the  solubility  relations  o 
non-ideal  systems.  Hildebrand  (55,  56>  introdi need  the  specif  £  ^ats 
liquid  and  solid  solute  to  correct  for  the  alteration  of  the  hea 
fusion  (and  hence  AH<=)  with  temperature  changes.  Noyes,  van  t  Holt, 
Sm'nd  and  others  (?24>  have  multiplied  the  right  side  0  eq« ,  2 
bv  1/i  where  i  is  the  van't  Hoff  ratio.  Mortimer  (98,  99) 
fLf  for  AH<=  on  the  right  side  of  this  equation,  where  Lf  is  t  e  m 

s  rs  iSLrwi  ss. 

sures  of  the  two  components. 

More  recently  Austin  In)  has  shown  that  equation  2  can  be  written 
in  the  approximate  though  useful  form 


log  x 


RT 


log  I 
Tf 


(11 ) 


since  IT/T,  >■!  ^ 

US  VXu.  .nation  o,  feature  «jj 

fusion. 
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An  attempt  has  been  made  recently  (,63)  to  relate  the  solubility  of 
salts  to  the  entropies  of  ions  in  the  crystal.  The  following  express 
sion  for  the  activity,  a,  of  salt  at  saturation  was  derived: 


nRT  lna  =  AHS  +  T  HSj 


in  which  n  is  the  number  of  ions  in  the  molecule  of  salt,  Sj  is  the  en¬ 
tropy  of  an  ion,  estimated  by 


Sj  =  1.5  R  InA  +  1.5  z2/r  (l3> 


where  A  is  the  atomic  weight,  z  the  charge  of  the  ion  and  r  its  radius. 
Entropies  of  salts  calculated  by  summation  of  Sj  for  the  constituent 
ions  are  said  to  agree  well  with  experimental  data. 


A.  Solubility  and  temperature 

These  modifications  of  the  ideal  solubility  equation  are  necessar¬ 
ily  of  limited  application  in  the  study  of  electrolyte  solubility.  A 
better  representation  of  the  thermodynamic  relation  between  the  heat  of 
solution  and  the  saturation  concentration  in  such  non-ideal  systems  can 
be  developed  from  a  knowledge  of  the  properties  of*6trong  electrolytes 
and  the  activity  coefficient  (26,  88,  139).  The  following  derivation 
is  based  on  the  treatment  given  by  Williamson  (139). 

The  equilibrium  constant,  K,  for  the  process 


solvent  +  solute  electrolyte  (s)  =  saturated  solution  (m)  (14) 


is  given  by  K  =  {  ^au)  ,  where  m  is  the  molality  of  electrolyte  in  the 
saturated  solution,  m4  is  the  mean  ionic  molality,  X  is  the  mean  stoich 
iometric  molal  activity  coefficient,  and  "0  is  the  number  of  ions  re¬ 
leased  by  each  molecule  of  salt  upon  'solution  in  the  solvent  .  The  stan 
dard  heat  content  change  for  process  14  is  identical  with  the  negative 
of  L^ls),  the  difference  between  the  heat  content  of  the  pure  solute 
and  its  heat  content  at  infinite  dilution  in  the  solvent.  Likewise, 

dlnm^  =  dlnm,  for  m±  =  constant  «  m.  Hence,  the  van't  Hoff  equation 
takes  the  form 
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we  obtain,  by  differentiation 


/d  inn 

\dT  /satd . 


(17) 


Hence 


(dur)  /<- 

m\ 

(--1)  *  ('-] 

Ut  /„  l 

T Isatd . 

\  ^  m  \ml 

-La(s) 

■0RT2 


(18) 


But 


(19) 


where  L2 
saturated 

AH 


s  > 


in 


is  the  relative  partial  molal  heat  content  of  solute  in  the 
solution  (86).  Furthermore,  I2-L2(s)  is  the  heat  of  solution 
the  saturated  solution.  Thus  we  obtain,  by  substitution  in  18 


AHS 


■0  RT2 


(20) 


able  to  hydrated  salts. 


Table  3 


Comparison  of  AHS  from  solubility  and  calorimetry 


t 

Solubility 

Calorimetry 

Kqi 

Ba (NO3  )2 
NaaC0v#H20 
JNaOH 

25 

25 

20 

25 

cal.  mole  1 

3.38o 

6,805 

13.500 

2,750 

cal.  mole  1 

3.300 

6,974 

13.960 

2,585 

Equation  ao  can  be  applied  t„eUO»-electrol,tes  »  -« J*  * 

If,  further,  the  activity-c 0  ,  this  equation  reduces  to  the  idea 

imately  for  many  uncharged  solutes) ,  h  ^ctivity_coef f icient  term 

relation.  For  slightly  ^^^L^^’with  1/m.  Under  such  conditions 
decreases  in  importance  in  compa  ^  molality  can  be  expressed  sat- 
tbp  change  of  activity  coeffic  .  .  »  Hence,  for  small  inter 

slacSl,  0,  the  equt «.«  34  g  tb.  f.l- 

vals  of  temperature  in  which  AHS  and  * 
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lowing  integrated  form  of  equation  20  is  useful  (88): 

^_RT2T1  in  "2 

t2-ti  mi 


where  m2 
five  ly . 
low  ionic 


and  m,  are  the  solubilities  at  temperatures  T2  and  T 
It  should  be  emphasized  that  equation  21  is  applica 
strengths . 


le 


respec- 
only  at 


With  the  aid  of  the  van  der  Waals  equation,  Perreu 
rived  the  following  expression  for  the  solubility,  c,  1 
per  mole  of  total  water,  of  salt  hydrates  S*sH20. 


(104)  has  de- 
n  moles  of  salt 


~  1&2&-Z)  •  ^  =  0 

i-sc  T  '4c  'T  dT 

where  p  is  the  vapor  pressure  and  AHS  the  heat  of  solution  of  the  hy¬ 
drate  in  the  saturated  solution.  Values  of  AHs  calculated  from  solu¬ 
bility  data  were  compared  with  the  observed.  For  sodium  sulfate  penta- 
hydrate  the  difference  was  less  than  1.25  percent  and  for  manganese 
chloride  tetrahydrate ,  0.8  percent. 

Perreu ’s  equation  can  be  applied  with  success  to  a  calculation  of 
the  change  of  slope  of  the  solubility  curve  (from  tan  p  to  tan <*  )  at 
the  transition  point,  where  the  composition  of  solid  salt  changes  from 
S*s2H20  to  S-Sjl^O.  If  s1  is  less  than  s2. 


tan  oc  _  (i-SjC  )  AHS2 
tan  p  1 1 — S2C )  AHS1 


(23 ) 


B.  Solubility  and  pressure 

The  effect  of  pressure  is  readily  predicted  by  the  Le  Chatelier 
principle  and  is  expressed,  for  ideal  systems,  by 


(24 ) 


where  AV  is  the  partial  molal  volume  of  solute  in  the  saturated  solu¬ 
tion  less  the  molal  volume  of  the  solid  solute  (55,  88,  44).  If  solu¬ 
tion  results  in  a  decrease  of  volume  (negative  AV )  ,  the  solubility  is 
increased  by  increase  of  pressure.  A  rigorous  derivation  of  the  effect 
of  pressure  upon  solubility  in  non-ideal  electrolytic  solutions  appears 
not  to  have  been  made. 


IV.  MEDIUM  EFFECT  ON  THE  SOLUBILITY  OF  ELECTROLYTES 

The  properties  of  electrolytic  solutions  in  different  media  are 
known  to  depend  primarily  upon  the  dielectric  constant  of  the  solvent. 

In  the  last  century,  Nernst  ( 1 oi )  and  Thomson  (135)  advanced  the  empir 

* 
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ical  rule  that  the  product  of  the  dielectric  constant  and  (i-«0,  where* 
is  the  degree  of  electrolytic  dissociation,  is  a  constant.  Kraus  and 
Fuoss  have  been  remarkably  successful  in  explaining  conductance  phenom¬ 
ena  in  non-aqueous  media  by  electrostatic  (coulomb)  forces  which  bring 
about  the  formation  of  ion  pairs,  triple  ions,  and  even  higher  aggre¬ 
gates  as  the  dielectric  constant  is  lowered  (see  reference  78  and  sub¬ 
sequent  contributions  by  the  same  authors).  Similarly,  the  effect  of  a 
non-electrolyte  upon  the  solubility  of  a  salt  in  water  can  be  attributed 
primarily  to  changes  in  dielectric  constant  (27,  91 )  and  extent  of  sol¬ 
vation  (45)  or  association  (22,  137)*  .An  adequate  expression  of  the  re¬ 
lationship,  however,  requires  a  knowledge  of  the  electrostatic  work  ob¬ 
tained  on  dissolving  the  gaseous  ions  in  the  solvent.  The  Born  equation 
is  not  sufficiently  accurate  for  the  purpose,  and  a  complete  quantita¬ 
tive  theory  is  consequently  as  yet  unavailable. 

Bronsted  (22)  considers  the  differential  free  energy  in  a  saturated 
solution  to  be  composed  of  three  terms,  namely  changes  of  thermal,  elec¬ 
trical,  and  chemical  energy.  At  saturation  the  algebraic  sum  of  these 
must  be  zero.  Furthermore,  chemical  forces  of  the  van  der  Waals  or 
London  type  will  often  be  of  less  importance  than  the  electrical  forces 
and  can  be  ignored  as  a  first  approximation.  If,  then,  only  the  thermal 
and  charge  effects,  E,  are  considered,  and  the  latter  are  expressed  by 
the  Born  equation  (17),  we  have  for  the  molar  solubility  s 


-kT  d  Ins 


62  d  (l/D) 


(25 ) 


tinuous  curve  (22)- 
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(34 ),  equation  26  becomes 


(27  > 


where  A  and  B  are  constants,  is  the  ionic  strength,  and  a  is  the  ion- 
size  parameter. 

Equations  26  and  27,  like  25,  predict  lower  solubilities  than  are 
found  experimentally.  An  empirical  relation  that  expresses  much  more 
closely  the  actual  change  of  solubility  with  dielectric  constant  has 
been  suggested  by  Ricci  and  Davis.  This  formulation  is  based  upon  the 
observation  (32)  that  the  last  two  terms  of  equation  27  are  practically 
identical.  This  constancy  of  the  activity  coefficient  of  a  salt  at  sat¬ 
uration  has  been  confirmed  for  silver  acetate  in  mixtures  of  water  and 
alcohol,  acetone,  and  dioxane  (58,  116)  and  for  potassium,  barium,  and 
zinc  iodates  in  dioxane-water  mixtures  (116,  118). 

If  the  ion-size  parameters  of  equation  27  are  set  equal  to  zero, 
which  is  equivalent  to  assuming  the  validity  of  the  Debye-H'uckel  limit¬ 
ing  law,  the  following  approximate  relationship  is  derived  from  the  rule 
of  constant  activity  coefficient 


(28) 


or 


log  s2  =  log  Sj  +  3  ( log  D2  -  log  Dx )  (28a) 


A  plot  of  the  logarithm  of  the  solubility  against  the  logarithm  of  the 
dielectric  constant  should  therefore  be  a  straight  line  with  slope  of  - 
That  this  is  at  least  approximately  the  case  for  dioxane-water  mixture: 
is  shown  in  figure  1,  taken  from  the  paper  of  Ricci  and  Davis  (116), 
where  log  s  for  barium  iodate  monohydrate  is  plotted  as  a  function  of 
log  D.  The  solid  lines  are  the  predicted  solubilities  in  the  mixtures 
based  upon  the  known  solubility  in  water.  The  upper  curve  was  calcu¬ 
lated  by  equation  28a,  the  lower  by  26,  and  the  dots  represent  the  ob¬ 
served  solubilities. 
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Fueure  1.  Solubility  of  barium  iodate  monohydrate 
water  mixtures  plotted  as  a  function  of  dielectric 
(from  Ricci  and  Davis) 


in  dioxane 
constant 


Figure  1  • 
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tions  A  better  test  of  the  Born  equation  should  therefore  be  possible 
with  solubilities  extrapolated  to  zero  ionic  strength  than  with  actual 
solubilities  as  has  been  customary.  Ricci  and  Leo  (117)  Jave  shown 
that  the  solubilities  of  silver  acetate  calculated  by  26  for  mixtures 
containing  up  to  30  percent  dioxane  are  indeed  in  somewhat  better  agree¬ 
ment  with  limiting  values  obtained  in  this  way  than  with  the  observed 
solubilities.  Hence,  an  attempt  was  made  (118)  to  modify  equation  26 
with  the  aid  of  the  Debye  treatment  to  take  into  account  sorting  of  tne 
solvent  molecules  by  the  ions,  in  order  to  correct  for  the  large  nega¬ 
tive  error  in  the  calculation  of  solubilities  in  solvents  of  low  dielec¬ 
tric  constant.  However,  the  modified  equation  was  found  to  predict  sol¬ 
ubilities  that  were  higher  than  the  observed. 


V.  REPRESENTATION  OF  SOLUBILITY  DATA 

Phase  diagrams  offer  valuable  means  of  presenting  solubility  data 
in  condensed  and  useful  form.  In  recent  volume  (108),  Purdon  and  Slater 
have  described  in  a  thorough  manner  the  construction  and  use  of  phase 
diagrams,  including  discussions  of  triple  coordinates ,_f ive -component 
systems,  triangular  diagrams,  and  projections  of  the  Janecke  type. 

Empirical  and  semi-empirical  equations  based  upon  the  relationships 
discussed  in  earlier  sections,  for  example  equation  11,  are  often  em¬ 
ployed  to  express  the  change  of  solubility  with  temperature.  These  are 
most  useful  for  relatively  simple  systems  and  permit  ready  interpolation 
of  data  at  any  temperature  within  the  range  of  validity  of  the  formula. 
If  AHS  in  equation  1a  is  expressed  as  a  quadratic  function  of  absolute 
temperature,  T,  and  the  equation  is  integrated,  the  following  expression 
for  the  solubility,  x2,  is  obtained. 


log  x2  =  A  +  B  logT  +  CT  +  D  (29) 


in  which  A,  B,  C,  and  D  are  empirical  constants.  Kracek  (77)  was  able 
to  express  the  solubility  of  potassium  thiocyanate  in  water  between  room 
temperature  and  177*  C.  by  this  equation,  with  appropriate  change  of 
constants  above  the  polymorphic  inversion  point  at  140.6°. 


Diihring's  relation,  which  enables  vapor  pressure  data  to  be  estima¬ 
ted  when  too  few  measurements  are  available  to  construct  the  curve  of  va¬ 
por  pressure  with  respect  to  temperature,  can  be  applied  successfully  to 
the  interpolation  of  solubilities  as  well  (54,  105).  The  method  is 
based  upon  two  observations,  that  (a)  the  solubility  curves  of  salts  in 
water  are  usually  of  similar  shape,  and  (b)  a  straight  line  is  usually 
obtained  upon  plotting  the  temperature  at  which  one  nonhydrated  salt  has 
a  certain  solubility  with  respect  to  the  temperature  at  which  a  second 
(reference)  salt  is  equally  soluble.  The  solubility  need  be  known  at 
only  two  or  three  temperatures  to  fix  the  Diihring  line.  Thallous  ni¬ 
trate  is  the  only  exception  to  this  rule  so  far  found  among  nonhydrated 
inorganic  salts  (54).  The  Diihring  line  for  this  substance  is  curved. 


Accurate  solubilities  for  potassium  nitrate  over  a  wide  ranee  of 
temperatures  are  available,  and  this  salt  is  accordingly  a  suitable 
C  aS  awrefer<;nce  substance.  Although  solubilities  vary  widely  the 

i t  bl  trte  generaUy  by  the  lower  solibil- 

The  1  !•  r6  necessary  magnitude  to  make  the  ranges  overlap. 

sJLr  Th  solubility  must  then,  of  course,  be  divided  by  the  con¬ 
stant.  The  results  yielded  by  the  Diihring  rule  are  often  as  accurate  as 
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the  known  data  themselves,  and  the  differences  rarely  exceed  5  percent 
even  when  the  two  salts  are  chemically  dissimilar.  The  results  shown  in 
table  4,  taken  from  the  paper  of  Harris  (54),  illustrate  the  applicabil¬ 
ity  of  this  method  of  interpolating  solubilities.  In  each  case  the  "ob¬ 
served"  solubilities  at  the  lowest  and  highest  temperatures  were  used  to 
construct  the  Diihring  lines. 
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Table  4 

Solubilities  calculated  from  Diihring  lines 


(moles  salt,  per  1,000  g.  water) 


Si lver 

nitrate 

Ammonium 

chloride 

Ces i urn 

nitrate 

calc , 

obs . 

calc . 

obs . 

calc . 

obs . 

_ 

_ 

_ 

*4 .60 

- 

- 

- 

*5.60 

- 

- 

- 

— 

6.66 

6.65 

5-53 

5-55 

“ 

— 

7.93 

7.80 

- 

- 

“ 

“ 

9.19 

9.20 

6.20 

6 .22 

“ 

“ 

10.61 

10. 75 

6.56 

6.58 

” 

” 

12.1s 

12.30 

6.92 

6.97 

13  *82 

14.00 

7.32 

7.38 

~ 

15.62 

IS. 95 

7. 75 

7.78 

— 

*1.86 

19.50 

19.50 

8.54 

8.63 

2.52 

2 .61 

*23.6 

9-43 

9-43 

3-34 

3.50 

_ 

- 

10.29 

10.34 

4-37 

4.52 

_ 

_ 

11.19 

11 .20 

5.53 

5-64 

_ 

12.17 

12.15 

6.08 

6.92 

_ 

13.20 

13  .2 

8.57 

8.40 

- 

*14  .2 

10.29 

10.10 

- 

- 

- 

- 

“ 

*12.2 

*  Data 

used  to  fix 

Diihring 

lines 

VI.  MIXTURES  OF  ELECTROLYTES 

The  solubility  ol  slightly  soluble  salts  in  solutions  of  a  second 

of  Electrolytic  Solutions  S'* 

^se^-ofESS-hrS^^iin/iu  foreulatin*  the  rules  that 
govern  specific  ionic  interactions  (20,  21,  Si  * 

A.  Solubility,  activity  coefficients,  and  ionic  equilibria 

The  chemical  potential  and  activity*  -jjM 

equilibrium0  E'eiEtrSly  Ue.ch molecule  of  which  Associates  into 

V  ions  (  V ♦  positive  10ns  and  V-  negative  ion 


^sp 


-4. 

a_ 


(m±  Y*  ) 


(30) 


H39 


where  Ks0,  a±  ,  m±  ,  and  r±  are  the  activity  solubility  product,  mean 
ionic  activity,  mean  molality  (i.e.,  the  solubility),  and  the  mean  sto¬ 
ichiometric  activity  coefficient,  respectively.  Whenever  equilibrium 
with  solid  salt  has  been  established  and  the  temperature  and  pressure 
remain  unchanged,  the  product  (m^  )  for  the  saturating  salt  must  be  a 

constant  no  matter  what  changes  are  produced  in  solubility  by  varying 
the  concentration  and  type  of  a  second  electrolyte.  Inasmuch  as  the 
activity  coefficient  becomes  unity  at  zero  ionic  strength,  the  value  of 
the  constant  product  (a±  or  Ks^/V  )  can  sometimes  be  obtained  by  extra¬ 
polation  of  solubility  data  for  solutions  of  varying  ionic  strengths 
(86,  113).  The  Debye-Huckel  equation  is  often  used  to  facilitate  the 
extrapolation.  Thus 


a±  z  ksp/V  =  m=k  (0) 


(31  ) 


where  m^  (0),  the  solubility  at  zero  ionic  strength,  cannot  be  realized 
experimentally.  Activity  coefficients  of  the  saturating  salt  in  each 
mixture  are  readily  calculated  when  the  constant  activity  or  solubility 
product  constant  is  known. 

An  abnormally  large  solubility  signifies  a  low  stoichiometric  ac1- 
tivity  coefficient  (compare  equation  30).  It  may  also  mean  an  unusually 
small  real  activity  coefficient,  but  more  often  it  points  to  the  exist¬ 
ence  of  solute  in  forms  other  than  simple  ions.  Davies  and  co-workers 
(15,  30,  31,  90)  have  explained  the  abnormal  solubilities  of  thallous 
chloride  and  iodate  and  barium  chlorate  and  iodate  in  salt  solutions  by 
allowing  for  incomplete  dissociation.  Increased  solubility  has  also 
been  shown  to  result  from  interactions  of  the  ions  of  cadmium,  copper, 
lead,  mercury,  silver,  thallium,  and  zinc  with  anions  (68,  81,  112,  115), 
with  neutral  molecules  (35,  64,  138),  and  with  the  dipolar  ions  of ’amino’ 
acids  (6s,  66)  to  form  complex  ions.  Solubility  measurements  have  also 
been  used  successfully  in  the  study  of  metallic  oxides  (47,  62)  and  of 
t  e  association  of  silicate  ion  in  alkaline  solutions  (120).  In  all  of 
t  ese  investigations  it  was  possible  to  compute  constants  for  the  vari¬ 
ous  equilibria  concerned. 


The  influence  of  hydrogen-ion  concentration  upon  the  solubility  of 
slightly  soluble  salts  of  weak  acids  has  received  considerable  attention 

cJt’ rll’u’  *°°;  131  ’  132!'  Th.e  ’"creased  solubility  in  these  instan- 
ces  resuits  not  from  reaction  with  the  metallic  ion  but  from  interaction 
f  hydrogen  ion  with  the  anion  to  form  undissoc iated  acid.  The  disso- 
thts'ki n^°nstants  of  weak  ac’ds  can  be  obtained  from  measurements  0? 


solution  over  that  in  thp  mrr^cr,  a-  creased  solubility  in  the  acid 

strength  Z  „Mch  Z  SlssoZZ  '"8  SaU  SOl"tiM  of  tlK  saTO  io«ic 
same  activity  coefficient)  waI' ^  10flate  was  assumed  to  have  the 

iodate  and  iydrSe”  ions  i„d  e,r  a  .t0  the  actMl  ooncentra, ions  of 
tions.  The  theSyZic  cons L:r:°n,^d  Z*'  aCid  in  tha  sol„- 
tion  constants  by  application  of  annrL  e?  ,!erived  fr011’  the  concentra- 
coefficients.  aPPllcat'°»  of  appropriate  corrections  for  activity 
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The  method  described  by  Larsson  (83)  is  applicable  when  the  acid 
itself  is  slightly  soluble.  From  the  solubility  of  benzoic  acid  in  so¬ 
lutions  of  a  benzoate  salt  and  in  solutions  of  sodium  and  potassium 
chlorides,  Larsson  "calculated  the  dissociation  constant  of  benzoic  acid 
and  the  activity  coefficient  of  the  acid  in  the  salt  solutions  (84). 

The  determination  of  second  dissociation  constants  by  this  method  is 
sometimes  possible  (82). 

B.  Solubility  of  highly  soluble  salts  in  solutions 
of  other  electrolytes 

It  should  be  noted  that  the  application  of  equations  30  and  31  is 
not  limited  to  slightly  soluble  electrolytes.  However,  a  practical  lim¬ 
itation  is  imposed  by  the  difficulty  of  obtaining  m^  (0)  from  measure¬ 
ments  which  are  necessarily  restricted  to  relatively  high  ionic 
strengths . 

In  an  important  series  of  papers,  Akerlof  and  co-workers  (1,  2,  6, 
9,  10)  have  extended  the  theory  of  electrolyte  mixtures  to  enable  the 
calculation  of  the  solubility  of  highly  soluble  electrolytes  in  solu¬ 
tions  of  other  electrolytes  to  be  made.  Inasmuch  as  a±  for  the  satur¬ 
ating  salt  cannot  be  obtained  by  extrapolation  to  zero  ionic  strength, 
it  is  necessary  first  to  obtain  this  quantity  by  other  means. 

The  first  basic  assumption  of  this  method  permits  the  activity  co¬ 
efficient  in  the  saturated  solution  to  be  calculated  from  experimental 
data  at  lower  concentrations 


log  4. 


ki  AtT 


(32 ) 


The  activity  of  salt  in  the  saturated  aqueous  solution  is  then  computed 
directly.  In  equation  32,  V0  is  the  activity  coefficient  of  the  salt 
at  ionic  strength  ^T,  Yo  is  the  activity  coefficient  of  a  reference 
electrolyte  at  the  same  ionic  strength,  and  kj  is  a  constant,  lhis  ex¬ 
pression  is  consistent  with  the  Hiickel  (61)  and  Guggenheim  (49,  b<>l 
eauations  for  activity  coefficients,  provided  the  two  electrolytes  are 
of  the  same  valence  type  and  their  ion-size  parameters  are  regarded  as 
equal  in  the  Hiickel  treatment.  Equation  32  is  also  used  by  Akerlof  as 
an  extrapolation  function  to  compute  the  activity  coefficient  of  the 
saturating  salt  at  ionic  strengths  higher  than  can  be  attained  exper  - 
ZTrl ?5v  in  the  absence  of  a  second  electrolyte  at  the  given  temperature 
namely  at  concentrations  corresponding  to  its  solubility  1"  solutions  0 
a  co-solute.  Hydrochloric  acid  is  a  logical  choice  as  *  reference 
rrolvte  for  its  activity  coefficient  is  known  at  concentrations  extend 
*  ,  \  mAial  hi  or  well  above  the  solubility  of  most  familiar  salts 

*o  £2%.  at  cal,  two  concentrations  to 

fix  the  value  of  ka . 

I"  order  to  calcnlate  the  solnbilit,  of  a  salt  ^  -lutioo*^ 

HluToul  lllXlu'o\£  activity  efficient  *  Ue  saturating 
salt  in  the  co-solute  medium.  Equation  32  ^turating  salt 

the  desired  quantity  in  a  P"re^ue°^  does  not  aUow  for  the  specific 
of  the  proper  ionic  strength,  ry  _  lti  from  replacement  of  a 

tract  ion ^of  III  S^Vc^olnte.  The  -ond  Oasic  j^ot^r- 

of  constant  totai 
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ionic  strength  (compare  reference  50) 


log  V  =  log  T0  +  k2  <  At  -  Ax 1  =  loS  ro  +  k2/aC  (33) 


where  /*x  and  /*q  are  the  ionic  strengths  of  the  saturating  salt  and  of 
the  co-solute,  respectively.  The  solubility,  /«-x,  of  a  uni-univalent 
salt  in  a  solution  of  a  co-solute  that  has  no  ion  in  common  with  the 
saturating  salt  is  obtained  by  combination  of  32  and  33  with  equation  30 


log  =  log  at  -log  TR  -  /*T  -  k2  /tC  <34  > 


where  yR  is  the  activity  coefficient  of  the  reference  electrolyte  at 
the  ionic  strength  ^-p. 

Unfortunately,  the  ratio  of  the  activity  coefficients  of  two  strong 
electrolytes  of  the  same  valence  type  (first  assumption)  is  not  always  a 
linear  function  of  the  total  ionic  strength,  as  demanded  by  equation  32. 
For  example,  Akerlof  has  found  considerable  deviations  from  linearity 
for  the  ratio  of  the  activity  coefficients  of  sodium  hydroxide  (5)  and 
potassium  hydroxide  (4)  to  those  of  hydrochloric  acid  (7)  at  high  ionic 
strengths . 

The  second  assumption  has  also  been  found  not  to  be  generally  ap¬ 
plicable  (6),  and  equation  33  was  amended  as  follows 


log  r  =  log  r0  +  k2  /*c  +  k3  /£ 


(33a  i 


For  many  mixtures,  however,  V  is  zero.  When  the  co-so 
valent  electrolyte  having  an  ion  in  common  with  the  sat 
solubility  equation  takes  the  form 


is  zero.  When  the  co-solute  is 


len  tne  co-solute  is  a  um- 
with  the  saturating  salt,  the 


log  Ax  =  2  log  a*  -  log/^.  -  2  log  rR  -  2kly^T 

■  2k2/U'C  "  2k3/4 


and  for  co-solutes  of  the 


3-i  type, 
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log  a± 


i0R  *R  +  /tT  ♦  k2  A:  +  k3  A 

+2  [log  (A+/AX)/2+  1oS  A] 


This  type  of  calculation  has  also  been  applied  to  solubilities  in 
methanol-water  mixtures  (81  and  to  solutions  saturated  with  more  than 
one  strong  electrolyte  (1).  Akerlof  and  Turck  ( 1 o )  have  employed  equa¬ 
tion  35  (with  k  =  0)  to  make  the  reverse  calculation,  namely  to  compute 
the  activity  coefficient  of  hydrochloric  acid  from  measurements  of  the 
solubilities  of  uni-univalent  chlorides  in  solutions  of  the  acid.  The 
results  agreed  well  with  coefficients  calculated  from  electromotive- 
force  data. 


Table  5,  kindly  made  available  by  Dr.  Akerlof,  is  an  unpublished 
summary  of  the  values  of  k  and  k3  for  computing  the  solubility  of  sodi¬ 
um  or  potassium  chlorides  in  solutions  of  19  different  chloride  co-so¬ 
lutes  at  25  .  Log  a  and  k}  (for  hydrochloric  acid  as  reference)  are 
given  at  the  bottom  of  the  table.  The  value  of  Yp  for  use  in  equations 
35,  36,  and  37  can  be  computed  by  the  equation  of  Akerlof  and  Teare  (7). 
The  solubilities  of  sodium  or  potassium  chlorides  in  solutions  of  hydro¬ 
chloric  acid  have  been  computed  by  equation  35  and  are  compared  in  table 
6  with  the  "observed"  values  found  by  Akerlof  (3). 


Thomas  (134)  has  determined  the  solubility  of  mercuric  chloride  in 
various  chloride  solutions  and  has  found  these  solubility  equations  in¬ 
adequate  to  explain  the  observed  results.  For  all  practical  purposes, 
mercuric  chloride  itself  can  be  considered  to  be  undissoc lated  in  aqueous 
solution.  On  the  assumption  that  the  added  strong  electrolyte  is  con¬ 
verted  quantitatively  into  complex  ions,  Akerlof  (3)  has  been  able  to 
account  successfully  for  the  observed  solubilities  of  mercuric  chlor 
in  solutions  of  hydrochloric  acid  at  25°,  as  shown  in  table  7‘ 

Other  attempts  have  been  made  recently  (106,  142)  to  apply  empiri¬ 
cal  relationships  to  the  representation  of  observed  so  u  ilities^of  ^ 

electrolytes  in  mixtures  with  a  ’°n'f  ^salt  AB  n  a  solution  of 

mean  mole-fractional  activity  coef f ic lent ,  f  ,  of  salt  Ad 

AC  by 


f  =  f0  (1  +  a)"1 


(38) 


and  the  solubility,  x,  by 


x  =  c1  (1  *“  a )n  +  c2 


(39) 


In  these  e, nations,  X  is  the  , ole  fraction  of  »; 
starts;  m  is  a  function  of  n ,  and  a  is 
equiv.  liter'1)  of  C  and  B  (106). 


,  c 2 ,  and  n  are  con- 

concentrations  (g- 
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Solubi lity 


Co-solute 


HC1 

LiCl 

NaCl 

KCl 

MgCl2 

CaCl0 

SrCl2 

Bad, 

Cud 

MnCl 

CoCl 

NiClo 

ZnCl 

CdCl. 

SnCl 

Fbd 

A1C1 

FeCl, 

laCl^ 


log  a± 


Comparison 
and  potass i 

HC1 


4-095 
6.163 
8.089 
10.115 
12 .280 
14  .224 


Table  5 


constants  with 

sodium  and 

potass ium 

chlorides 

as  pure 

solid  phases 

Sodium,  chloride 

Fotassium  chloride 

k2 

k3 

k2 

k3 

0.0530 

-0.0005 

0.0512 

-0.00167 

0.0400 

-0.0005 

0.0280 

- 

- 

0.0070 

“ 

-0.0105 

-0.0054 

- 

— 

0.0129 

- 

0.0097 

0.0005 

-O.OO48 

0.00155 

0.0053 

0.0008 

-0.0075 

0.00094 

0.0015 

0 . 0004 

0 . 004 0 ( ? ) 

- 

-0.0056 

- 

-0.0323 

- 

-O.O46O 

0.0013 

-0.00025 

- 

-0.0090 

0.0002 

-0.0046 

0.0006 

0.0030 

- 

0.0000 

- 

-0.03 74 

-0.00045 

-0.1250 

0.00545 

-0.1330 

0.0100 

-0.084 

- 

-0.051 

- 

- 

- 

-O.O34 

- 

-0.130 

- 

-O.067 

- 

-0.0034 

o.ooo8_ 

O.O089 

0.0007 

-0.0333 

0.0015 

-0 . 0204 

0.0017 

-0.0159 

0.0012 

0.0007 

0.0008 

Sodium  chloride 


Fotassium  chloride 


0.778 

-0.0875 


0 .462 
-0.118 


Table  6 

of  calculated  and  observed  solubilities  of  sodium 
urn  chlorides  in  hydrochloric  acid  solutions  at  250 


Sodium  chloride 

Potassium 

chloride 

calc . 

obs . 

calc . 

obs  . 

ip 

m 

m 

m 

2 .225 

2  .283 

l  .642 

1 .670 

1 .027 

1 .040 

0.877 

0.879 

0.444 

0.424 

.516 

.514 

.184 

.172 

•  339 

•  339 

.0814 

.0787 

.269 

.274 

•  0455 

.0463 

.267 

•  254 
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Table  7 


Solubility  of  mercuric  chloride  in  aqueous  solutions  of 
hydrochloric  acid  at  25° 


HC1 


Mercuric  chloride 
calc.  obs . 


m 

0.0986 

•  1335 
.2227 

•  4599 
.6998 
■9344 

1  .1504 
1  .4039 
1 .7339 
1 .8861 
2.102 
3.l86 
4  .428 
5.889 
6.189 

6.577 

9.319 

0.14 


m 

0.3747 

.4117 

.5064 

.7586 

1 .0148 
1  .2535 

I . 4978 

1  .771 
2 .128 

2  .294 

2  .530 
3-706 
5-140 

6.867 

7.235 

7.855 

10.204 

I I .  1 03 


m 

0.3747 

•  4144 

.5076 

•  7549 

1  .0019 

1  .2508 
1 .4872 

I . 763 
2.125 

2  .292 
2.535 
3.750 
5  .232 
6 .929 
7  -246 
7.704 

10.64 

II. 07 


C.  Distribution  between  solid  and  liquid  solutions 

It  is  sometimes  stated  (see,  for  example,  Riven  (119)  that  the  limit 
of  pure  solid  phase  can  never  be  reached  in  equilibrium  with  a  Jixtnre. 
From  a  kinetic  point  of  view,  this  claim  is  easily  justified.  Many  pairs 
of  isomorphous  salts  are  capable  of  forming  solid  solutions  or  ' 
tals"  whose  compositions  are  variable  over  wide  ranges  (14  .  .  , 

classified  these  into  five  types  on  the  basis  of  the  mutual  solubilities  of 
the'  components  A  and  B  and  the  compositions  with  respect  to  the  liquid 
phase  from  which  the  solid  separates  (122). 

I  Continuous  solid  solution,  and  the  concentration  of  A  is  greater  in 
the  liquid  than  in  the  solid  at  all  compositions. 

II.  Continuous  solid  solution,  and  the  concentration  of  A  in  the  li¬ 
quid  exceeds  that  of  A  in  the  solid  at  low  concentrations  but  is  less 
high  concentrations. 

r*  .Si;  Sri  Jrs  irSHE*"  lessAm" 

and  the  other  more. 

V. Incomplete  miscibiiity  with  the  formation  of  of 

tions,  but  the  proportion  of  one  salt  in  me  M 
the  same  salt  in  both  solid  phases. 

s  as  —  the 

ol  solid^solulion  i.  equilibrium  with  pure  ccpoueut. 
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The  calculation  of  the  compositions  of  the  liquid  and  solid  phases 
in  equilibrium  is  often  made  by  considering  separately  the  relation  be¬ 
tween  composition  and  partial  molal  free  energy  (chemical  potential)  of 
each  component  in  each  of  the  two  phases.  Equilibrium  requires  that 
the  chemical  potential  of  each  component  shall  be  the  same  in  each 
phase.  The  chemical  potential,  however,  approaches  minus  infinity  as 
the  mole  fraction  approaches  zero  and  thus  is  not  well  suited  to  graph¬ 
ical  representation.  Seitz  I127,  128)  has  suggested  that  fugacities  or 
activities  be  employed  instead  and  has  derived  equations  for  calculat¬ 
ing  the  liquidus  and  solidus  curves  from  the  temperatures  and  heats  of 
fusion  of  the  two  pure  solids,  on  the  assumption  that  both  solutions 
are  ideal.  Scatchard  (125  )  has  pointed  outadirect  means  of  calculating 
the  equilibrium  compositions.  He  proposes  that  the  activity  or  chemical 
potential  of  one  component  be  plotted,  for  the  two  phases,  with  respect 
to  that  of  the  other  component  in  the  same  phase.  The  curves  intersect 
at  equilibrium.  The  same  standard  state  must  be  used  for  each  state  of 
aggregation.  Additional  plots  of  activity  against  composition  will  then 
yield'  the  equilibrium  compositions.  A  graph  of  the  activity  of  one  com¬ 
ponent  of  an  ideal  solution  with  respect  to  that  of  the  other  is  a 
straight  line,  aj+a^  =  1.  Negative  and  positive  deviations  from  Raoult's 
law  yield  curves  which  lie  on  different  sides  of  this  line  (125). 

Hill,  Durham,  and  Ricci  have  summarized  the  equilibrium  relations 
between  solid  solutions'  of  isomorphous  salts  and  their  saturated  aqueous 
solutions  (57).  Their  study  included  alums  in  which  one  of  the  cations 
was  varied  and  also  pairs  of  hexahydrated  double  sulfates,  selenates,  or 
chromates  of  a  univalent  and  bivalent  cation,  one  of  which  was  varied. 

Two  observations  were  made.  First,  the  relation  between  y,  the  mole 
fraction  of  A  in  the  liquid  phase  disregarding  water,  could  be  expressed 
by  the  empirical  relation 


y 


(40 ) 


where  m  is  a  positive  constant  no  greater  than  unity  for  these  particu¬ 
lar  systems,  and  x  is  the  mole  fraction  of  A  in  the  solid  phase.  In  the 
second  place  it  was  found  that  the  distribution  depended  in  some  way  up¬ 
on  the  ratio  of  aqueous  solubilities  of  the  two  salts.  In  general,  the 
sa  t  with  the  higher  molar  solubility  in  water  appeared  to  be  present  in 
higher  proportion  in  the  liquid  than  in  the  solid  phase  at  equilibrium. 
The  mean  composition  of  mixed  crystals  which  separate  on  cooling  a  binary 
mixture  has  also  been  considered  by  Korvezee  and  Scheffer  (76). 

From  P^tly  empirical  and  partly  theoretical  considerations  Hill 
Durham,  and  Ricci  derived  the  relation 


kx™ 


(41 ) 


" :  sa  ssr 

phase.  For  ideal  system  of I*  “”nltv  'T'6"5  ,te  soli<1 
““  r  1.  ,ype  II  syste-s,  and  heac2  the  legions 
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froif  Raoult's  law.  Type  III  includes  those  systems  that  show  negative 
deviations  from  ideality. 


VII.  VAPOR  FRESSURE  AND  SOLUBILITY 

Although  the  solubility  can  be  related  theoretically  to  the  partial 
pressure  of  solute  vapor  in  equilibrium  with  the  saturated  solution, 
this  approach  is  of  little  practical  value  in  the  study  of  electrolytes 
most  of  which  are  of  low  volatility.  Nevertheless,  changes  in  chemical 
potential  or  activity  of  the  dissolved  solute  are  manifest  in  the  par¬ 
tial  pressure  of  the  solvent,  and  it  is  to  be  expected  that  solubility 
phenomena  can  often  be  interpreted  profitably  from  this  point  of  view. 

A  rather  simple  relationship  between  the  mole  fraction,  x,  of  salt 
in  a  saturated  aqueous  solution  and  the  vapor  pressure,  p,  has  been  ad¬ 
vanced  by  Kume  (79) 


P 


=  k  JL_ 
l-x 


(42 ) 


where  p°  is  the  vapor  pressure  of  pure  water.  The  constant  k  is  prac¬ 
tically  independent  of  temperature,  changing,  it  was  stated,  only  a  few 
percent  for  potassium  nitrate  over  a  range  of  300° .  It  has  a  definite 
value  for  each  solnte.  These  values  range,  for  46  salts,  from  66.34  for 
cesium  fluoride  to  0.595  for  mercuric  chloride. 


When  the  water  solvent  enters  into  combination  with  the  electrolyte 
to  form  the  solid  phase,  the  water  activity  bears  a  rather  direct  re  a 
tion  to  the  saturation  concentration.  Pedersen  (103)  has  considered  the 
case  of  a  salt  S  whose  two  hydrates  S*m  and  S-n  contain  respecti  e  y 
and  n  molecules  of  water  to  each  molecule  of  salt  If  Pm  a"d  Pn  *re 
vapor  pressures  of  the  corresponding  saturated  solutions  and  pm>n  is 
that  of  a  mixture  of  the  solid  hydrates, 


(n+l-k )  log  ll-kxn)  +  k  log  xn  =  (n-m)  log  Pm ,  n  (|f3, 

+  (m+l-k)  log  pm+k  log  xm  -  (n+l-k)  log  P 

where  x  is  the  mole  fraction  of  salt  in  the  saturated'  solut i on ,  P  is  de 
fined  by 


and  k  by 


k  =  */P 


<45  > 


'he  symbol  *  in  equations  44  and  45 

f  T  'Tis  obtained* from"!  plot  of  data  for  unsaturated  solu- 
^  S’thS'salt  S  as  a  function  of  xm. 
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The  application  of  equation  43  can  be  illustrated  by  a  calcu  a  ion 
of  the  solubility,  xn,  of  (metastable)  anhydrous  sodium  bromide  at  18 
from  the  solubility,  xm,  of  the  dihydrate.  Thus  m=2  and  n"°-  The  ^X^re 
of  anhydrous  and  hydrated  salts  has  a  vapor  pressure,  pm>n,  of  5.15™ 
at  this  temperature.  From  measurements  of  the  vapor  pressure  of 
urated  solutions  of  sodium  bromide,  *  is  found  to  be  58.2.  He  , 

F  =  17.22  and  k  =  3.38.  Data  from  Seidell  yield  xm  -  0.085  at  18  . 
calculated  value  of  xn  is  0.160.  By  extrapolation  of  solubilities  of 
the  anhydrous  salt  measured  above  51  ,  xn  is  found  to  be  0.165. 


In  the  past  decade,  Dingemans,  Korvezee ,  and  Diikgraaf  have  made 
important  contributions  to  the  theory  of  the  so-called  3-phase  pressure, 
namely  the  total  pressure  of  the  system  solid  salt,  solution,  vapor, 
over  wide  ranges  of  temperature.  Inasmuch  as  solid  salt  is  present  at 
all  times,  the  composition  cf  the  solution  changes  with  changes  of  tem¬ 
perature.  Applications  of  their  theory  comprise  methods  for  finding  the 
eutectic  temperature  of  a  binary  system  of  two  salts  as  well  as  for  lo¬ 
cating  the  temperature  at  which  the  pressure  itself  reaches  a  maximum. 


Korvezee  and  Dingemans  (71)  have  tested  Kume's  formula,  equation  42, 
and  found  that  k  changes  considerably  for  many  salts  over  ranges  of  tem¬ 
perature  much  narrower  than  that  specified  by  Kume  ( 79  >  •  For^example , 
k  for  potassium  nitrate  rises  from  1.11  at  40°  to  1.75  at  320°.  Fur¬ 
thermore,  k  shows  discontinuities  at  transition  points.  For  an  ideal 
system,  Raoult's  law  gives 


P 


(46) 


It  is  evident  from  a  comparison  of  46  with  42  that  k  would  be  unity  if 
Raoult's  law  were  obeyed.  When  a  fraction  <*  of  the  solute  dissociates 
into  n  particles  per  molecule,  the  solution  remaining  ideal,  k  will  be 
i+«C(n-l).  In  other  words,  k  will  have  a  lower  limit  of  1  and  an  upper 
limit  of  n.  The  degree  of  dissociation,  and  hence  k,  will  probably  be 
temperature -dependent . 


It  has  been  found  empirically  that  the  relative  vapor  pressure, 
p/p°,  is  usually  nearly  a  linear  fuaction  of  T  for  3-phase  systems  com¬ 
posed  of  solid  salt,  solution,  vapor  (37,  38,  70,  71).  In  some  in¬ 
stances,  however,  the  line  is  slightly  curved,  and  a  term  in  T2  must  be 
added.  If  the  salt  has  a  transition  point,  p/p°  is  linear  for  each 
branch  but  undergoes  a  change  of  slope.  The  transition  point  cannot  al¬ 
ways  be  accurately  located  in  this  way.  However,  if  it  is  known  pre¬ 
cisely  by  some  other  method,  the  heat  of  transition  can  be  calculated 
from  the  difference  of  slope  and  the  composition  of  the  liquid  {72). 


When  one  of  t 
in  two  crystalline 
stable,  are  found, 
solution  saturated 
tic  temperatures, 
the  relative  vapor 
gives  the  temperat 
branch  is  extended 
can  be  located  in 


he  components  of  a  binary  system  of  two  salts  exists 
forms,  two  eutectics,  one  stable  and  the  other  meta- 
The  plot  of  relative  vapor  pressure  of  the  aqueous 
with  the  two  salts  is  useful  in  locating  both  eutec- 
The  intersection  of  the  high-temperature  branch  of 
-pressure  line  with  the  temperature  axis  (p/p°  =  d) 
ure  of  the  stable  eutectic.  If  the  low-temperature 
beyond  the  transition  point,  the  metastable  eutectic 
a  similar  manner  (74). 


The  3  phase  line  for  systems  consisting  of  solid  salt 
with  saturated  solution  and  vapor  extends  from  the  eutectic 


in  equilibrium 
temperature 
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to  the  melting  point  of  the  salt.  Not  far  below  the  latter  the  pressure 
reaches  a  maximum.  Roozeboom  is  credited  with  predicting  theoretically 
the  appearance  of  this  maximum  (121,  123). 

The  thermodynamic  process  resulting  in  the  removal  of  one  mole  of 
water  vapor  from  a  saturated  solution  can  be  written 


“x  mole  salt,  H20  (satd.  soln.)  =  1  mole  H20  ( g ) 


(47) 


mole  salt  (s);  AH 


and  from  the  Clapeyron  equation, 


_  _4H 

dT  ”  TAV 


(48) 


where  AV  is  the  difference  between  the  volumes  of  products  and  reactants 
in  the  above  process.  It  is  evident  that  AH,  the  change  of  heat  content 
for  the  process,  is  the  difference  between  two  other  quantities,  namely 
the  heat  of  vaporization  of  one  mole  of  water  from  the  saturated  solution 
and  AHS ,  the  differential  heat  of  solution  of  x /  ( 1-x )  mole  of  solid  salt 
in  the  saturated  solution.  That  is, 


AH 


W  -  * 


(49) 


plains  the  appearance  of  the  maximum  through  the  rela- 


perature  of  the  system  increases . 


At  the  maxi 


imum  the  first  term  on  the  right  is  zero.  Hence, 


(si ) 


If  the  vapor  pressure  of  water  in 
terest  is  expressed  by  the  empiri' 


n  the  particular  temperature  range  of  m 


pressed  by  the  empirical  equation 


(52> 
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and  the  constant  a  determined,  we  have 


(si) 


T2  fp°) 


<53  > 


from  which  the  temperature  of  the  maximum  vapor  pressure  can  be  evalu¬ 
ated  . 

Although  saturated  solutions  of  electrolytes  do  not  in  any  sense 
represent  ideal  mixtures,  surprisingly  good  results  for  the  temperature 
of  maximum  vapor  pressure,  Tm,  can  be  obtained  assuming  ideal  relation¬ 
ships  (70,  73).  The  following  treatment  is  that  of  Korvezee  and  Dinge- 
mans  (73).  For  a  mixture  of  components  1  and  2,  whose  vapor  pressures 

in  the  pure  state  at  the  temperature  T  are  pa  and  p2  and  whose  mole 
fractions  in  the  mixture  are  Xj  and  x2 , 


P 


( 1— x Ibj 


+  xp„ 


(54) 


It  is  assumed  that  the  liquid  is  saturated  with  respect  to  component  2. 
At  the  maximum,  dp/dT  =  0,  and 


(l-x)^Pi  +  XJ^P2 

dT  dT 


(55) 


Combination  of  55  with  the  Claus ius-Clapeyron  equation  and  with 
equation  ia,  followed  by  substitution  of  the  value  of  x  so  obtained  in 
equation  2,  .gives  an  expression  for  the  maximum  temperature  in  terms  of 
the  vapor  pressures  and  heats  of  vaporization  and  solution.  If  the  re¬ 
striction  that  p2  is  nearly  zero  is  imposed,  this  becomes 


1 

T 

im 


Tf  + 


JL 


In  (1  +  Ms/Ly) 


(56) 


Furthermore,  if  AHS  is  much  smaller  than  the  heat  of  vaporization, 
we  have  as  a  first  approximation, 


Ly  > 


1 


(57) 


for  under  these 


conditions 


In  (1  +  AHg/Ly)  AHs/4 


(58) 


«ioieor!“ole  ,L;  ™  t,ken  t0  be  the  sa"*  «  the  latent  heat  o< 

SoLi„oo:tnaous:i,"“rheo;r??teTra6e 


evapor- 
be tween 
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i  ^  +  0.00021  (57a) 

MT1  Tf 


Table  8,  taken  from  the  paper  of  Korvezee  and  Dingemans  (73),  illus¬ 
trates  the  essential  agreement  between  the  experimental  temperatures  of 
maximum  vapor  pressure  and  those  computed  by  equation  57a  for  11  solids. 
This  satisfactory  agreement  suggests  that  omission  of  non-ideal  terms  in 
the  derivation  of  equation  57  is  of  no  particular  significance.  This 
conclusion  has  been  affirmed  by  Korvezee  (70)  who  amended  the  calculation 
to  correct  for  departures  from  ideality.  The  derivation  has  also  been 
extended  by  Korvezee,  Dingemans,  and  Dijkgraaf  (75)  to  permit  a  calcula¬ 
tion  of  the  temperatures  of  the  two  stable  vapor-pressure  ..axirna  that  are 
found  for  solutions  saturated  with  two  salts  (39). 


Table  8 


Temperatures  of  maximum  vapor  pressure 


Solid 


KNO, 

KCi 

<*  -AgNO, 

P  -AeN(T 
«  -KCNS 
P  -KCNS 
S  -NiLNO, 
t  -NH  NO, 
AgN03-NH4N0, 

Resorcinol 

Fyrocatechol 


Calculated 

C. 

267 

582 

158 

166 

133 

138 

115 

132 

82 

80 

77 

metastable 


Observed 

C. 

265 

565 

*161 .5 
168.5 

135.3 

*138.8 

117.1 

132.0 

85.5 

85.0 

82.0 


VIII.  COLLOIDAL  ELECTROLYTES 

Gelatin  and  gum  arabic  have  been  found  to  increase  the  solubility  of 
.  ,  a  Ko<=oc  [ml  The  oresence  of  soap  has  a  similar  effect. 

Ib" \o™d  in  solvents  in  which  they  are  stable 

suitable  protective  colloid  is  present  to  act  as  a JO™”1”  |  ,0  apply 

protective  agent."  ( 94 ).  Indeed ,  the  phase  rule  has  I96). 

to  soap  systems  and  to  all  thermodynamically  stable  coiw«  sta_ 

The  phenomenon  of  solubilization,  whic  Jccur  in  either 

^vf^s  formed  particles. 

The  osmotic  behavior  and 

and  solutions  of  high  molecular  weig  P  concentrations 

!S!“U.  d^lute’Iolut ions^ 1  un li he  those  of  higher 
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concentration,  do  not  foam  (m).  As  the  amount  of  solute  is  increased, 
a  critical  concentration  is  reached  where  the  curves  of  density  and  vis¬ 
cosity  (140)  and  conductivity  (92,  109,  141)  manifest  abrupt  changes, 
plots  of  specific  conductance  with  respect  to  volume  normality  give  two 
straight  lines  intersecting  at  the  critical  concentration  (141).  Ac¬ 
cording  to  McBain,  aggregation  of  simple  solute  molecules  into  micelles, 
the  presence  of  which  is  confirmed  by  x-ray  evidence,  begins  to  take 
place  at  this  concentration. 

The  first  micelles  formed  are  of  low  charge,  the  so-called  "neutral 
colloid";  hence,  the  specific  conductance  decreases.  At  higher  concen¬ 
trations  the  conductance  may  pass  through  a  minimum  and  increase  as 
highly  conducting  ionic  micelles  are  produced  (92,  109)..  The  solubility 
rises  very  sharply  with  temperature  above  the  critical  concentration  for 
the  formation  of  micelles  (133).  Furthermore,  the  magnitude  of  the  sol¬ 
ubility  can  be  correlated  with  ability  to  form  micelles  (110). 

Solubilization  is  believed  to  involve  sorption  of  solute  upon  the 
micelles  of  the  solubilizing  agent  and  incorporation  of  solute  within 
them.  The  phenomenon  cannot  be  accounted  for  adequately  by  assuming  a 
spherical  micelle  with  the  solute  dissolving  in  the  hydrocarbon  portion. 
It  seems  likely  that  solubilized  material  is  placed  in  layers  within  mi¬ 
celles  of  lamellar  form  (93). 


The  author  is  pleased  to  acknowledge  the  kind  assistance  of  Dr. 
Gosta  C.  Akerlof  and  Prof.  John  E.  Ricci. 


IX.  GLOSSARY  OF  TERMS 


entropy. 


iElIXilX-  Ratio  between  the  fugacity  of  a  substance  in  the  given  state 
and  its  fugacity  in  an  arbitrary  standard  state. 

§£limy  coefficient.  The  ratio  of  activity  to  concentration, 
chemical  potential.  Partial  molal  free  energy 
conjugate.  Paired. 

.EOjejtjal.  In  electrolysis ,  the  voltage  at  which  s»s- 
rfinnio  <5  1  e<?  dec exposition  of  electrolyte  takes  place, 

dipole.  Separation  of  the  centers  of  positive  and  negative  electric 
charge  within  a  molecule. 

i!l£0le  BSSS1.  Prod*,  of  the  charge  by  the  distance  of  separation  of 
positive  and  negative  centers. 

Measure  of  the  energy  of  a  substance  which  is  due  to  internal 

uZ*: es^ir/158  a"d  is  for  ;“i. 

down  "  eDergy  system  has  degraded  or  "run 

stances  having  a  lower  constant  f-  °r  m0re  SUb“ 

mixture  of  the  same  constituents  "g  P°int  tha"  a"y  °ther 

“““  *"*»*■"  «  life,  .he  entectic  mlrtnre 

6-__i  tendency;  may  be  regarded  as  an  ideal 

0.  different  componnds  in  ,h,  same  form. 
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internal  pressure .  Resultant  of  the  attractive  and  repulsive  pressures 
within  a  liquid;  cohesion  pressure;  energy  density. 
latt ice  energy.  The  forces  that  hold  the  atoms  together  in  the  crystal, 
liquidus .  When  two  components  form  both  solid  and  liquid  solutions,  the 
temperature-concentration  diagram  consists  of  two  curves. 

That  for  the  liquid  phase  is  termed  the  liquidus,  for  the 
solid  phase  the  solidus. 

medium  effect.  Influence  of  a  change  in  character  of  the  solvent  medium, 
micelle  .  A  colloidal  particle. 

mole  fraction .  If  nj  is  the  number  of  moles  of  component  i  and  N  is  the 
total  number  of  moles  of  all  components,  xj,  the  mole  fraction 
of  i  ,  is  n j /N. 

phases .  Homogeneous  parts  of  a  system,  separated  from  one  another  by 
definite  physical  boundaries, 
polarizability.  Electrical  deformability . 

polarization .  Deformation  in  an  electrostatic  field  leading  to  the 
creation  of  temporary  dipoles. 

polar  substance .  An  ionic  substance  or  one  whose  molecules  have  a  per¬ 
manent  dipole  moment. 

Raoult's  law.  A  relationship  between  the  mole  fraction  and  partial  pres- 
sure  of  the  components  of  ideal  solutions.  It  is  expressed  by 
(P?-Pi>/Pi  =  xi>  where  P?  is  the  vapor  Pressure  of  the  pure 
component  i  at  the  given  temperature  and  pj  is  its  partial  pres¬ 
sure  over  the  solution  in  which  the  mole  fraction  of  i  is  Xj. 
solidus.  Temperature-concentration  curve  for  the  solid  phase,  when  both 
solid  and  liquid  solutions  are  formed  (see  liquidus). 
transition  point.  Temperature  at  which  a  change  from  one  state  or  form 

'to  another  occurs.  .  . 

triple  point.  The  conditions  under  which  three  phases  can  exist  in 

van  der  Waals'f  orces"  ‘  Weak  intermodular  forces  resulting  from  induced 
~  temporary  dipoles  within  the  molecules. 


(1  ) 
(2) 
(3> 

is) 

(6) 

(7 ) 

(8) 

(9* 

(10) 

(11 ) 

(12 ) 

(13  > 
(14  > 

(i5> 

( 16 ) 

(17) 

(18) 

(19) 

(20 ) 

(21 ) 
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Acenaphthene  f.pts .  737 

Acenaphthene  +  Acetamide  f.pts. 598 

Acenaphthene  +  m- Acetotoluide 
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(+  Phenanthrene)  f.pts .  720 
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Acetamide, d is t .  and  f.pts..  597,  8 

Acetamide  + Acenaphthene , f.  pts.  737 

Acetamide  + Acetic  acid, f.pts..  595 

Acetamide  + Aniline  +  Phenol, 

f.pts..  660 

Acetamide  + Chloroacetic  Acid, 

f.pts..  568 

Acetamide  +  NHj .  38® 

Acetamide  +  N2H4 .  368 

Acetamide  +  NH4NO3 .  393 

Acetamide  + Picric  acid, f.pts. .  647 

Acetamide  + Trichloroacetic 

acid, f.pts..  586 

Acetanilide  in  HgO,  aq.solns..  702 

Acetanilide, distr.  and  f.pts..  702 

Acetanilide, C.  3. T.  data. . 668  • 691, 
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Acetanilide  +  Azobenzene, f.  pts.  737 

Acetanilide  +  Nitrobenzene 

(+  Urethane) ,  f- pts* •  •  6f51 

Acetanilide  +  Phenol  (  + 

line) , f. pts. . .  658 

Acetic  Acid, distr .  394 

Acetic  acid,  f.pts .  395'  6 

Acetic  acid, C. 3. T.  data..668,  674 
692,  695,  706,  709,  81~ 

Acetic  acid  +acetamide, f.pts..  597 


distr.  distribution  data 

f.pts.  freezing  points 

liq. -vap.  liquid-vapor 
soln.  solution 

soly.  solubility 

Acetic  acid  +  Acetone  +  H20- 

liq. -vap.  data...  594 

Acetic  acid  +  Benzene  +  CC1.4. ...  87 

Acetic  acid+Capric  acid ,  f. pts.  728 

Acetic  acid  +  Caprinitrile, f.pts  727 

Acetic  acid  fCaproic  acid. f.pts  671 

Acetic  acid  PCaproic  acid  +HgO  592 

Acetic  acid  + Caprylic  acid, 

f.pts..  708 

Acetic  acid  +  Carbon  tetra¬ 
chloride  +  HgO ...  569 

Acetic  acid  +  Ethyl  Butyric 

acid  +  HpO. . .  593 

Acetic  acid  +  Ethyl  Hexoic 

acid  +  HgO.  592,3 

Acetic  acid  + Glycerol  + Benzene  594 

Acetic  acid  +  HC104 .  222 

Acetic  acid  +  Heptadecylic 

acid, f. pts. .. .  781 

Acetic  acid  +  Heptylic  acid, 

f.pts. . . .  694 

Acetic  acid  +  IC1 .  246 
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Acetic  acid  +Myristonitrile, 

f . pts ...  761 
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Acetic  acid  +  Nonylic  acid, 

f . pts ...  717 

Acetic  acid  +  Octadecylamine, 

f.pts. . .  790 

Acetic  acid  +  Palmitic  acid, 

f.pts. . .  772 

Acetic  acid  + Palmitonitrile, . 

f.pts...  77-1 

Acetic  acid  +  Pb  acetate .  300 
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Acetic  acid  +  Pentadecylic 

acid,  f.pts .  767 

Acetic  acid  +  90g .  523 

Acetic  acid + Stearic  acid, 

f.pts. . . .  787 

Acetic  ac id  + Stearonitri le. 

f.pts....  785 

Acetic  acid  ITridecylic  acid, 

f . pts ....  756 

Acetic  acid  +  Triethylamine.  . . .  594 

Acetic  acid  lUndecylic  acid, 

f.pts ....  736 


Acetic  acid  +Zn  acetate 

(+  Li  salts) . .  556, 7 


Acetic 

anhyd 

ride 

,C.S.  T.  data.  668 

674, 

691, 

692, 

695,  706,  709, 

723, 

724, 

726, 

734,  735,  739, 

752, 

753, 

754, 

766,  769,  770, 

795,  818 


Acetone  +  HgO • liq. -vap.  data. . .  605 
Acetone,  distr.  and  f.pts .  607 

Acetone.  C. S.  T.  data... 668,  674, 

692,  695,  706,  709,  812 

Acetone  +  Acetic  acid  +  HgO, 

liq.-vap.  data...  594 

Acetone  +  CSg .  101 

Acetone  +  Ethanol,  liq. -vap. 

data. .  .  601 

Acetone  +  n>-Heptane  +  HgO. . .  606,7 
Acetone  +  n-He  x.ane  +  HgO .  606 

Acetone  +  Hydrocarbons, liq. - 

vap.  data. .  605 

Acetone  +  Methanol  +  HgO,  liq.- 

vap.  data..  580 

Acetone  +  SOg .  523 

Acetoacetanilide,  C. S.  T.  data  726, 
734,  739,  769,  7TO,  795 

Acetoin  +  HgO, liq. -vap. data. . .  629 
Acetonitrile,distr .  589 

Acetonitrile, C. S. T.  data. 668  ,  692, 
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734,  735,  739,  752,  753,  754, 

766,  769,  770,  795 
Acetonyl  acetone,  C. S.  T.  data  674, 


691,  692,  695, 

706 

1,  709, 

,  726, 

) 

770, 

795 

Acetophenone  in 

aq. 

solns . 

701 

Acetophenone , C . E 

!.T. 

data.  . 

.668, 

674,  692, 

695, 

706, 

709, 

812 

p-Acetotoluide  in  solvents....  714 

m-Acetoioluide  + Acenaphthene 

f.pts...  714 

Acetylated  wood  in  chloroform.  813 

Acetyl  choline  flavianate  in 

HgO,  ale...  719 

Acetylene  in  Acetone .  586,7 

Acetylene  in  ethyl  bromide, 

iodide...  586 

Acetylene  +  Ethylene  +  Ethane, 

liq.-vap.  data.  586 

Acetylene  in  liq.  Qg  +  Ng .  587 

Acetyl  Methyl  carbinol  +  HgO, 

liq.-vap.  data.  629 

2-Ace tyl-l-Naphthol  +  H3BO3. . .  58 

Acetyl  salicylic  acid  in 

mixed  solvents .  712 

Acetyl  sulfa  drug  derivatives 

in  HgO,  aq.  solns. ,  solvents 661-4 


Acetyl  p-Toluidine  in  solvents. 714 

Aconitic  acid, distr .  659 

Acrylic  acid,distr .  603 

Acrylonitrile  +  HgO .  603 

o-Acyl  Mandelic  acids  in  HgO..  702 

Adams  ite  +  AsClg .  47 

Adipic  acid  +  HgO .  667 


Adipic  acid, distr.  and  f.pts..  667 

Adipic  acid+Suberic  acid 

f.pts..  705 

Alanine .  609 

Aldol, C. S. T.  data. .668,  674,  691, 
692,  695,  706,  709,  812 

Alkyl,  alkoxy  propionates  in 

HgO..  642 

Allyl  alcohol  +  CC14  +  HgO....  87 

Allylisothiocyanate,  f. pts .  60' 

Allylisothiocyanate  +  Allyl- 

thiourea  +  Nitrobenzene, f .  pts  65 

Allylthiourea  +  Nitrobenzene 
+  Allylisothiocyanate , f. pts .  65 
Allylthiourea  +  Phenol 

(+  Aniline) , f.pts. .  6S 
Allylthiourea  +  Urethane 

+  Nitrobenzene, f.pts. . .  6f 
Aloe-Emodin  in  alkaline  solns.  8 
Amine  hydrochlorides  in  CgH50H.  7 
p-Aminoace tamide, C. S.  T.  data. 720 
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p-Amino  acetanilide, C. S. T.  data. 

732,  734,  735,  752 
p-Amino  acetophenone,  C.  S.  T.  data 
734  ,  735  ,  739,753  ,  754,769,770,795 
4- Amino  azobenzene  inaq.  solns.  738 

p-Amino  benzophenone,C. S. T.  data 

770,  795 

p-Aminobenzamide  +  p-Aminosul- 
fanilimide ,  f .  pts .  661 

Aminobenzoic  acids  inaq.solna.  685 
Aminobenzoic  acids, distr .  685 

Amino  Butyric  Acids,  soly.  and 

distr .  630 

2-Amino-5-diethyl  amino  pen¬ 
tane,  distr .  719 

Aminodiphenyls,  C. 3. T.  data.. 668, 
674,  691,  692,  695,  706,  709,  812 

p-Amino  ethyl  acetanilide, 

C.  S.  T.  data . 734, 

739,  752,  753,  766,  769,  770,  795 

2- Amino  fluorene  inaq  .solns.  751,  2 

Amino  Guanidonium  Bisulfate  in 
H20  and  H2S04  aq .  585 

Amino  phenols,  C.  S.  T.'  data .  795 

Aminopyridine,  distr .  639 

p-Aminosulfanilamid6  +  p-Amino¬ 
benzamide,  f.  Dts .  661 

Aminotoluene  +  AsClg .  47 

,  Aminoxylene  +  AsClg .  47 

Ammonia  +  Organic  cmpds.,C.  3.  T. 
data  657,  668,  674,  686,  692, 
695,  703,  706,  709,  715,  724, 

732,  812 


iso-Amyl  alcohol,C.  S.  T.  data 

695,  812 


Amyl  benzanthracene  in  HgO. . . •  758 
sec-Amyl  benzene, C. S. T.  data..  734 

n-Amyl  fuorate ,  C.  S.  T.  data.  668, 

674,  692,  695,  706,  709,  812 

sec-Amyl  Naphthalene, C.  S.  T.  data  766 
Anabasine,  distr .  725 


Anesthesia  + Trinitrotoluene, 

f. pts . 

Aniline  in  aq.  solns . 


680 

660 


Aniline, liq.-vap.  and  f.pts. 


660 


Aniline, C. S. T.  data.  622, 
645,  668,  673,  674,  691, 

694,  695,  706,  709,  710, 

726,  730,  736,  747,  757, 

767,  770,  776, 


631, 

692, 

718, 

764, 

795, 


812 


Aniline  +  AsClg . 

Aniline  +  Chlorobenzene, Liq.- 


vap.  data..... .  549 

Aniline  +  dibromobenzene  + 

phenol,  f.pts .  648 


Aniline  +  Formic  acid, f.pts..  575 
Aniline  + Nitrobenzene  + HgO. . .  650 

Aniline  + Pentanes, C. S. T.  data  645 
Aniline  + Phenol  + Acetanilide, 


f.pts .  658 

Aniline  +  Phenol  +Allylthio- 

urea,  f.pts .  658 

Aniline  +  Phenol  +  Naphthalene, 

f.pts .  658 

Aniline  +  Toluene  +  Decane .  686 

Aniline  + Toluene  + Octadecane .  686 

Aniline  hydrochloride  +  NH4N0g  393 

Aniline  nitrate  +  NH^NOg .  393 

Anisole  +  CCI4 .  86 

An  is  ole  +  GeCl4 .  210 

Anisole  +  3iCl4 .  525 

Anisole  +  SnCl4 .  530 

Anisole  +  S02 .  523 

Anthracene  in  HgO .  757,  8 

Anthracene  f.pts.;  C. S. T. data  758 
Anthracene  +  . .  519 


Anthranilic  acid,C.  S.  T.  data  668, 
674  ,  691,  692  ,  695,  706,  709  ,  812 

Anthranilic  acid, cor . .  685 

Antipyrine  in  HgO,  solvents..  733 

Antipyrine  distr.,  f.pts .  733 

Antipyrine , C. S.  T. data  726,  770,  795 

Arabinose, distr .  644 

Arachidic  acids  and  amides, 

f.pts .  774 

Arbutin,  distr .  739 

Arginine  phosphotungstate  in 

aq.  HC1 .  675>  6 

Ascorbic  acid  in  HgO;  ale....  665 

Ascorbic  acid  +  Nicotinamide, 

-  652 

1-Ascorbyl  laurate  in  oils...  79® 
1-Ascorbyl  palmitate  in  HgO, 

solvents .  798 

Aspirin  in  mixed  solvents....  712 

780 

Atropine,  distr . 

Azelaic  acid^distr .  7^8 
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Azelaic  acid  fNicotinamide, 

f.pt3 .  658 

Azelaic  acid  IPimelic  acid, 

f.pts .  690 

Azelaic  acid  +  Suberic  acid, 

f.pts .  705 

Azobenzene,  f.  pts .  737 

AzoDenzene  +  AsBr^. . . .  47 

Azobenzene  +  SiCl4 .  525 

Azobenzene  +  SnCl4 .  530 

Barbituric  acid,distr .  615 

Benzaldehyde  in  aq.solns .  680 

Benzaldehyde,  C.  S.  T.  data. 668  ,  674 
691,  692,  695,  706,'  709,  812 

Benzamide  +  IC1 .  247 

Benzamide  fPhenacetin, f . pts. .  684 

Benzanthracene  in  HgO .  758 

Benzanthracene  +  Chrysene, f. pts.  782 

Benzanthracene  +  Triphelene, 

f.pts .  782 

Benzdehydro  cholanthrene  in 

H20 .  758 

Benzene  in  aq.  solns . 655,  6 

Benzene,  C.  S.  T.  data..*. .  657 

Benzene  +  Ace tic  acid+CCl^.  ..  87 


Benzene  + Acetic  acid  + Glycerol  594 
Benzene  fCapric  acid, f. pts .. .  728 

Benzene  + Caprinitrile, f. pts. .  727 

Benzene  + Caprylic  acid, f. pts.  708 


Benzene  +  CC14, f.pts . 86,  570 

Benzene  +  CC14  +  Ethanol .  571 

Benzene  +  CSg .  101 

Benzene  +  Cyclohexane .  657 

Benzene  +  Decanol,  f .  pts .  730 

Benzene  + Decylamine, f. pts. .. .  732 

Benzene  +  Dioctylamine , f.pts.  779 

Benzene  +  Dodecane  ,f  .pts .  747 

Benzene  +  Dodecanol,  f.pts. .. .  749 


Benzene  +  Dodecylamine, f.pts.  749 
Benzene  +  Ethanol  +  Carbon- 

tetrachloride .  601 

Benzene  +  Ethylbenzene,  f.  pts . 

657,  703 

Benzene  +  Heptadecane, f. pts. .  791 

Benzene  + Heptadecylic  acid, 
f-Pta .  7m 


Benzene  +  Hexadecane, f . pts . . .  776 

Benzene  +  Hexadecanol,  f.pts. .  777 

Benzene  + He xa decylamine , f . pts .  778 
Benzene  +  Iauric  acid, f.pts..  743 
Benzene  +  Lauronitrile,  f.pts.  742 

Benzene  +  Methane .  577,8 

Benzene  +  Methanol,  liq.-  vap  data  657 


Benzene  +  Myristic  acid, f.pts.  763 
Benzene  + Myristonitrile,  f. pts.  761 
Benzene  in  compressed  Ng.  .365,  657 

Benzene  +  Na  Stearate .  438 

Benzene  +  Nonylic  acid, f.pts.  717 
Benzene  +  Octadecanol, f , pts . .  789 

Benzene  +  0cta  decylamine,  f.pts.  790 
Benzene  +  Palmitic  acid, f.pts.  772 
Benzene  +  Palmitonitri  le,f .  pts .  771 
Benzene  +  Pentadecylic  acid. 


f.pts .  767 

Benzene  +  Perfluoromethyl 

cyclohexane .  657 


Benzene  +  Propargyl  alcohol 


+  H20 .  603 

Benzene  +  Pyridine  +  HgO .  638 


Benzene  +  Stearic  acid, f.pts.  787 
Benzene  + Stearonitrile, f. pts.  785 
Benzene  + Tetradecanol, f.pts..  765 
Benzene  +  Tetradecylamine , 

f-Pts .  765 

Benzene  +  Thiophene,  f.  pts ...  .  615 

Benzene  +Tridecylic  acid,f.pts.  756 


ucuaciic  t  ir laoaecyiamine, 

f.pts .  808 

Benzene  +  Triocta decylamine, 

f-Pts .  Q09 

Benzene  + Trioctylamine , f . pts.  800 
Benzene  fUndecylic  acid, f.pts.  736 

Benzene  +  p-Xylene,  f .  pts .  703 

Benzenesulfonic  acid,distr. . .  659 

Benzidine  in  aq.solns .  738 

Benz idine, C.  S. T.  data . 703,  715 

716,  723,  724,  739,  752,  753,  769 
Benzidine  + Formic  acid, f.pts.  574 

Benzil  +  Acetamide,  f.  pts .  599 

Benzilidene  acetone, f. pts. .. .  659 

Benzoic  acid  in  aq.  solns... 680,  1 
Benzoic  acid,distr .  g81,  2 
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Benzoic  acid  +  Bromthiophene 

carboxyllic  acid, f.pts .  636 

Benzoic  acid  +  Ethylenediamine, 
f.ots .  602 

Benzoic  acid  in  Furfural .  682 

Benzoic  acid  +Furoic  acid,f.  pts  638 

Benzoic  acid  +  Methylthiophene 
carboxyllic  acid  (  + Bromthio¬ 
phene  carboxyllic  acid),f.  pt3  659 

Benzoic  acid  +  NgH4 .  368 

Benzoic  acid +Nicotinic  acid, 

f.pts .  652 

Benzoic  acid  +  isoNicotinic 

acid,  f.pts .  652 

Benzoic  acid  +  Palmitin, f . pts.  682 

Benzoic  acid  +  Phenylenedi- 

amines,  f.pts .  661 

Benzoic  acid  + Picolinic  acid, 

f.pts .  652 

Benzoic  acid  +  Pyrazine  car¬ 
boxyllic  ac id , f . pts.  ..*... .  637 

Benzoic  acid  +  2-Pyrrol  car¬ 
boxyllic  acid,  f.pts .  639 

Benzoic  acid  +  5-thiazole  car¬ 
boxyllic  acid,f.pts .  614 

Benzoic  acid  +  Thiophene  car¬ 
boxyllic  acid,  f.pts .  638 

Benzoic  anhydride, C. 3. T.  data 

668,  674,  692,  695,  706,  709,  812 

Benzonitrile  +  Sbl3 .  523 

Benzonitrile  +  SnCl4 .  529 

Benzonitrile  +  TiCl4 .  537 

Benzophenone  + Picric  acid, 

f.pts .  647 

Benzoyl  hydrotropic  acid, f.pts.  768 

Benzpyrene  in  HgO .  7^8 

Benzyl  alcohol  +  HgO .  687 

Benzyl  alcohol ,C. S. T.  data.  668, 

674  ,  691,  692  ,  695  ,  706  ,  709  ,  812 

Benzylamine, distr .  689 

Benzylamine  +  Allylisothiocy- 

ana te , f . pts . 

Benzylamine  +  Formic  acid, f.pts.  574 

Benzyl  benzoate  in  H20 .  721,2 

Benzyl  glycol  phthalate  in 

. . 721,2 

Benzyl  p-hydroxybenzoate, 

C.S.T.  data .  726  ,  770  ,  79  5 

Benzyl  malonic  acid, distr. . • •  721 


Benzyl  penicillin,  Na,  K,  NH4 

salt3  in  aq.  acetone .  817 

o-Benzyl  phenol,  C.  S.  T.  data.  668, 

674  ,  691,  692  ,  695,  70  6  ,  709  ,  812 

Berberine,  distr .  794 

Borneol  +  Camphor  +  HgO .  725 

Bomyl  bromides,  f.pts .  726 

Bomyl  chloride  +  Bornyl  bro¬ 
mide,  f.pts .  726 

Bomyl  fumarate,  f.pts .  760 

Bromacetic  Acid, distr .  588 

Brombenzene  +  TiCl4 .  537 

Bromiodobenzene  +  p-Diodoben- 

zene,  f.pts . 648 

Bromoform +2,  6  Lutidine^  f.pts.  572 
Bromoform  + Pyridine,  f.  pts ... .  572 

p-Broraphenacyl  bromide, f.pts; 

in  ale .  698 

p-Bromphenacyl  chloride, f . pts; 

in  ale .  &98 

Brompropionic  acid, distr .  604 

Bromsuccinic  acid, distr .  617 

Bromthiophene  carboxyllic 

acid, f.pts .  636 

Bromthiophene  carboxyllic  acid 
+  Benzoic  acid  +  idethylthio- 
phene  carboxyllic  acid, f.pts.  659 

Bruc  ine,  distr . 

Butadiene  +  Styrene, liq.-  vap 

data . 

Butan  Disulfochlorides, f. pts.  634 
n-Butane  +  1-Butene, liq.-vap. 

data .  622 

n-Butane  +  C02 .  99 

n-Butane  + Ethane, liq.- vap. data  599 

iso  Butane  +  H2 .  2^4 

n-Butane  +  . . 

Butanes  +  . .  222 

n-Butane  +  hydrocarbons .  631 

R76 

Butanes  +  Methane . 

filO 

n-Butane  +  Propane . 

iso  Butane  +  Propylene ,1 iq.  -  ^ 

vap.  data . * . 

2,3-Butanediols,distr.  and  ^ 

f. pts . 

n-Butanol  +  Toluene  +  HgO. . .  •  633 

Butanols,  soly.  and  distr .  &2 

Butanols, C.S.T.  data....  695  ,  8 
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n-Butanol  +  Acetaldehyde  + 

Dibutyl  Acetal, liq* -vap.  data  633 

n-Butanol  +  Butyl  ether  +H20. .  633 

n-Butanol  +  Ethanol .  601 

n-Butanol  +  Ethyl  acetate  + 

Toluene . . . 

iso-Butanol  +  Methanol  +  HgO, 


liq. -vap.  data .  500 

n-Butanol  +  NaBr  +  H20 .  425 

n-Butanol  +  NaCNS  +  H20  .  442 

n-Butanol  +  NaCl  +  H20 .  454 

n-Butanol  +  Nal  +  H20 .  470 

n-Butanol  +  NatfO-j  +  H20 .  476 

n-Butanol  +  Na2S0^  +  H20 .  487 

2-Butanone  +  H20 .  623 

2-Butanone  + Butyl  cellosolve 

+  H20 .  625 

2-Butanone  + Chlorbenzene  +H20  625 

2-Butanone  + Chlorinated  hy¬ 
drocarbons  +  H20  .  623-625 

2-Butanone  + Hydrocarbons  +  H20 


626,  7 

2-Butanone  +  Trioctylamine. . .  800 

1-Butene  +  ri-Butane,  liq . -vap. 


data .  622 

poly  Butene,  solvation .  622 

Butylamines  in  solvents .  636 


Butyl  benzanthracene  in  H20. .  758 

n-Butylbenzene  +Na  Stearate..  438 
sec-Butylbenzene,C.  S.  T.  data.  723 
ter-Butylbenzene,C.  S. T.  data.  723 
Butyl  cellosolve  +  2-Butanone 

+  H2° .  625 

Butyl  ether  +  n-Butanol  +H20. .  633 

Butyl  fuorate, C.  S. T.  data..  668, 
674,  692,  695  ,  70  6  ,  709  ,  812 
n-Butyl  MgBr2  +  MgBrg  +  Etter  343 

Butyl  oxalate, C.S.T.  data..  674, 

695,  709,  812 

Butyl  phthalyl  butyl  glycol- 


late  in  H20 .  721,  2 

n-Butyramide,distr .  630 

n-Butyramide,  C.  S.  T.  data..  668, 
674,  691,  692,  695,  706,  709,  812 

Butyric  acid, distr .  628 

Butyric  acid  +  368 

Butyronitrile,distr. ; .  622 


Cadaverine, distr .  646 

Caffeine  in  aq.  solns .  704 

Caffeine,  distr .  705 

Camphor  +  Borneol  +  H20 .  725 

Camphor  +  Palmitin,  f .  pts .  725 

Camphoric  acid,  distr .  725 

Cane  Sugar  in  H20,  distr .  741 

Capramide  in  solvents .  729 

Capranilide  in  solvents .  769 

Capric  acid  in  H20,  solvents  728,9 

Capric  acid,  f.  pts .  728 

Caprinitrile  in  solvents .  727 

Caprinitrile,  f.  pts .  727 

Caprinone  in  solvents .  792 

Caproic  acid  +  H20 .  671 

Caproic  acid  in  aq.  solns....  718 

Caproic  acid, distr .  671 

Caproic  acid  +Acetic  acid, 

f-pts .  671 

Caproic  acid  +  Ace  tic  acid  +H20  592 

Caprylamide  in  solvents .  708 

Caprylic  acid  in  H20,  solvents  707 

Caprylic  acid,  f. pts .  708 

Carbamide  -  See  Urea 


Carbitol, C.S.T.  data.;  668,  674, 

691,  692,  695,  706,  709,  812 
Carbon  dioxide,  C.  S.  T.  data 

with  organic  cmpds .  668, 

674,  692,  695,  706,  709,  812 
Carbon  disulfide  +  Methyl  al¬ 
cohol,  liq.  -vap.  data .  57i 

Carbon  disulfide  +  Oleic  acid 


+  Methanol . , 

^  A 

Carbon  tetrdbromide 
dine, f. pts . 

+  Pyri- 

Carbon  tetrachlorid© 
solns . 

in  aq. 

Carbon  tetrachloride 
acid  +  HcO . 

+  Acetic 

O  nj 

Carbon  tetrachloride 

Carbon  tetrachloride 
zene, f.pts . 

+  AsClj. 

+  Ben- 

ooy 

47 

Carbon  tetrachloride  +  CgCl^. 

Carbon  tetrachloride  iDecanol 
f.  pts . 

O  rU 

87 

Carbon  tetrachloride 
amine, f. pts . . . 

+  Decyl- 

730 

733 
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Carbon  tetrachloride  +  Dioc- 

tylamines, f.pts .  779 

Carbon  tetrachloride  +  Do- 

decane,  f.  pts .  747 

Carbon  tetrachloride  +  Do- 

decanol,  f .  pts .  749 

Carbon  tetrachloride  +  Do- 

decylamine, f.pts .  749 

Carbon  tetrachloride  +  Ethanol 
+  Benzene .  601 

Carbon  tetrachloride  +  Ethyl 

alcohol  +  Benzene .  571 

Carbon  tetrachloride  +  Hepta- 

decane, f.  pts .  781 

Carbon  tetrachloride  +  Hexa- 

decane  f.pts .  776 

Carbon  tetrachloride  +  Hexa- 

decylamine,  f . pts .  778 

Carbon  tetrachloride  +  IC1. . .  246 

Carbon  tetrachloride  +  2,  6 

Lutidine  ,  f.  pts .  571 

Carbon  tetrachloride  +  Octa- 

decylamine,  f.pts . •  790 

Carbon  tetrachloride  +  Per- 

fluoromethyl  cyclohexane...  570 

Carbon  tetrachloride  +  Pyri¬ 
dine,  f.pts . •  570 

Carbon  tetrachloride  +  Tetra- 

decanol, f . pts .  765 

Carbon  tetrachloride  +  Tetra- 

decylamine ,f . pts .  765 

Carbon  tetrachloride  +  Trido- 

decylamine , f . pts .  8®® 

Carbon  tetrachloride  +  Tri- 

octylamine, f.pts .  000 

Carbon  tetrachloride  +  Boron 

trifluoride . 

^g-Carboxyadip ic  ac id, distr. 689,90 

Catechol,  C.S.T.  data .  668, 

726,  754  ,  770  ,  782  ,  795  ,  820 

Cellobiose  et-Octacetate  + 

p-Nitrophenol, f.pts .  653 

Cellobiose  ct -Octaacetate  + 

Phenol,  f.pts .  650 

Cellosolve, C.S.T.  data .  668, 

674,  692,  695,  812 

Cellulose  in  N204  +  solvents.  813 
Cellulose  acetate  in  chlorin¬ 
ated  solvents .  815 

Cellulose  acetates  in  mixed 
solvents . 

I 


Cellulose  acetate  butyrate 

esters  in  solvents .  814 

Cellulose  nitrates  in  solvents  814, 5 

Cellulose  triacetate  in 

solvents .  814 

Cervad  in,  distr .  806 

Cetane  +  Nitrobenzene,  C.  S.  T. 

data . 651 

Cetane  .+  SOg .  523 

Cetyl  pyridinium  bromide  inHgO  775 
Cetyl  pyridinium  chloride  in  HgO  775 
Cetyl  pyridinium  iodide  in  HgO  775 
Cetyl  sodium  sulfate  in  HgO. .  775 

Cetyl  trimethyl  ammonium  bro¬ 
mide  in  HgO .  775 

Cetyl  trimethyl  ammonium 

iodide  in  HgO .  775 

Chloracetamide,  distr .  591 

Chloracetic  Acid,  distr .  588 

Chloracetic  acid, C. 3. T.  data  668, 
674,  691,  692,  695,  706,  709, 

766,  769,  770,  795,  812 

Chloracetic  acid  +  Acetamide, 

. .  588 

Chloracetic  acid  +  HC104 .  222 

Chloracetic  acid  +  HgS04 .  234 

Chloral  Hydrate, distr. .  589 

Chloranilines, C.  S. T.  data..  668, 

674,  692,  695,  706,  709,  812 

Chlorbenzene  + Acetamide, f. pts.  598 
Chlorbenzene  *t  Aniline,  liq.- 

vap.  data .  649 

Chlorbenzene  + 2-Butanone  +  HgO 
Chlorbenzene  +Metbanol  +  H20. .  579 

Chlorbenzene  +  Perfluoromethyl 

cyclohexane .  649 

Chlorbenzene  +  TiCl4 .  537 

bis  2-Chlorethyl  ether,  See 
Chlorex. 

Chlorex  f.pts . 627 *  8 

Chlorex, C.S.T.  data..  627,  668, 

674  ,  691,  692,  695,  706,  709  ,  812 

Chlorine  thyl  benzanthracene  in 

. . 

Chlomitrotoluenes  +  p-Nitro-  ^ 

toluene, f . pts . 

Chloroform  in  Water,  Blood,  ^ 

Serum,  Milk . 

216 
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Chloroform  + Caprinitrile,f.  pt9.  727 
Chloroform  fDioxane, f.pts. .. .  573 

Chloroform  + Dodecane,  f. pts .. .  747 

Chloroform  +  Lauronitrile.f.  pts.  742 

Chloroform  + 2, 6  Lutidine,f.  pts.  573 
Chloroform  +  Myristonitrile , 


f.pts . 

Chloroform  +  Palmitonitrile, 

f.pts .  ?71 

Chloroform  +  Perf luoromethyl 

cyclohexane. . . 573 

Chloroform  +  Pyridine, f.  pts. .  573 

Chloroform  + Stearonitrile, 

f.pts .  785 

Chlorphenols,  C.S.  T.  data...  668, 
674,  632,  695,  706,  709,  812 

o-Chlorphenol  +  Picolines  i 

f.pts .  650 

Cholanthrene  in  HgO .  758 

Cholesterine  +  Antipyrine, 

f.pts.. .  733 

Cholesterol  +  NH^NO-j .  393 

Cholesterol  + Palmitin,f.  pts. .  803 

Cholesterol  +  Sarcosine  anhy¬ 
dride,  f.pts . .  671 

Choline  flavianate  in  HgO,  ale.  719 

Chrysene  in  .  758,  782 

Chrysene  +  Benzanthracene, f.  pts.  782 

Cinchonidine  in  aq.  ale . .  792 

Cinchonine  in  aq.  ale .  791 

Cinnamic  acid  in  furfural....  712 

Cinnamic  acid  +  Hydro  cinna¬ 
mic  acid, f.pts .  712 

Cinnamic  acid  +  Phenylene- 

diamines,  f.  pts .  661 

Cinnamic  acid  +  Picric  acid, 

f.  pt3 .  647 

Cinnamyl  alcohol,  C.S. T.  data.  668, 
674,  691,  692,  695,  706,  709,  812 

Citraconic  acid,distr .  639 

Citric  acidjdistr .  665 

Citric  acid  in  furfural .  666 

Coal  tar  +  Pentane  +  Propane.  813 

Cocaine,  distr .  700 

Codeine,  distr .  702 

Corn  protein  (Zein)  in  mixed 
and  aq.  solvents .  019 


Cottonseed  oil  in  aq.  solns..  811 

Cotton  wax  in  solvents. .  813 

Creatinine  flavianate  in  ^0, 


ale .  719 

Cresols  in  aq..  solns .  687 

Cresols,  cloud  points..  . .  658 

Cresols,  C.S.  T.  data .  668, 


674,  691,  692,  695,  706,  709,  812 
p-Cresol  +  Ketocinepl, f. pts. .  687 

Cresylic  acid,C.  S.  T.  data..  668, 
674,  691,  692,  695,  706,  709,  812 
Crotonaldehyde,  C. S.  T.  data..  668, 


674,  692,  695,  706,  709,  812 

<2  Crotonic  acid,  distr .  618 

Cumene  +  Na  Stearate. .  438 

Cumene  hydroperoxide,  distr. . .  713 

Cyanamide,  d  istr .  574 

Cyanoacetic  acid  +  Acetamide, 

f.  pts .  598 

1-Cyanoguanidine,  distr .  591 

Cyclohexane , C.  S.  T.  data .  668 

Cyclohexane  +  Benzene .  657 

Cyclohexane  +  CCl^ .  86,  7 

Cyclohexane  ICaprio  acid, f.pts.  728 

Cyclohexane  + Caprinitrile, 

f.pts .  727 

Cyclohexane  +  Caprylic  acid, 

f.pts .  708 


Cyclohexane  +Chlorex, f.pts. .  .  628 
Cyclohexane  +  Dodecanol, f. pts .  730 
Cyclohexane  +  Decylamine, f.pts.  732 


Cyclohexane  +  Dioctylamines  , 

f.pts . 779 

Cyclohexane  +  Dodecane, f. pts.  747 

Cyclohexane  + Dodecanol,  f.pts.  749 

Cyclohexane  +  Dodecylamine , 

f.pts .  749 

Cyclohexane  +  Dotriacontane^ 

f.pts .  eo6 

Cyclohexane  +  Heptadecylic 

acid,  f.pts .  73^ 


Cyclohexane  fHexadecane, f. pts.  776 
Cyclohexane  +  Hexadecanol,f.  pts .  777 
Cyclohexane  + Laurie  acid,f.  pts.  743 
Cyclohexane  + Lauronitrile, 


f-Pts .  742 

Cyclohexane  +  Methane . .  577 
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Cyclohexane  rMyristic  acid, 

f.pts .  763 

Cyclohexane  +  Myristonitrile, 

f.pts .  761 

Cyclohexane  +  Na  Stearate....  438 
Cyclohexane  +Nonylic  ac  id,f.  pts  .717 
Cyclohexane  +  Octa  decanol,  f.  pts.  789 

Cyclohexane  +  Octadecylaminej 

f.pts .  790 

Cyclohexane  + Palmitic  acid, 

f.pts .  772 

Cyclohexane  +  Palmitonitrile, 

f.pts .  771 

Cyclohexane  +  Pentadecylic 

acid, f.pts .  767 

Cyclohexane  + Stearic  acid, 

f.pts .  787 

Cyclohexane  + Stearonitrile, 

f.pts .  7®5 

Cyclohexane  + Tetradecanol, 

f.pts .  765 

Cyclohexane  +  Tridecylic  acid, 

f.pts .  75® 

Cyclohexane  + Tetradecylaraine, 

f.pts .  765 

Cyclohexane  + Tridodecylamine, 

f.pts .  ®°0 

Cyclohexane  + Trioctadecylaminej 

f.pts .  009 

Cyclohexane  + Trioctylamine, 

f.pts .  000 

Cyclohexane  -fUndecylic  acid, 

%  r,TQ  736 

Cyclohexanol  in  aq.  solns....  669 

Cyclohexanol  +  CC14 .  06 

Cyclohexanol  +  Phenol  +  Cyclo¬ 
hexanone,  f.  pts .  658 

Cyclohexanone  +  Phenol  +  Cy¬ 
clohexanol,  f. pts .  658 

Cyclohexyl  butansulfamides , 

f.pts .  730 

Cyclopentane  + 2,2  Dimethyl- 

butane .  o 

Cymene,  C.  3.  T.  data .  724 

Cymene  +  Na  Stearate .  438 

Cystine  phosphotungstate  in 

aq.  . .  671,  2 

DDT  in  solvents .  750  760 

Decahydronaphthalene,C.  3.  T.  data  726 


Decalin,  C.  S.T.  data .  726 

Decamethylene  glycol,  distr. . .  731 

Decanaraide  in  solvents .  729 

Decane  +  Aniline,  C.  S. T.  data.  730 

Decane  +  n-Butane  +  HgO .  631 

Decane  +  Hg .  214 

Decane  +n-Heptane  (+  n-Octane), 
f .  pts . 696 

Decane  +  Methane .  577 

Decane  +  n-Octane, f.pts .  710 

Decane  +  Toluene  +  Aniline...  686 


Decanoic  acid  in  HgO,  solvents 


728,  729 

Decanoic  acid,  f.pts .  728 

Decanol  in  aq.  solns .  731 

Decanol  in  solvents .  730 

Decanol,  f.pts .  730 

Decylamine  in  aq.  solns .  731 

Decylamine  in  solvents .  731,  2 

Decylamine ,  f .  pts .  732 

Decylamine  hydrochloride  in 

G2H50H .  732 


Dekamethylene  dicarboxyllic 

acid  +  Nicotinamide,  f.pts. .  658 

Dextrin9  in  HgO,  solvents....  740 
Dextrine  Acetates  in  solvents  740 
Dextrose  +  NaCl  +  HC1  +  HgO. .  455 

Diacetin,  distr .  691 

Diacetone  alcohol,  C.  S.  T.  data  668, 
674,  691,  692,  695,  706,  709,  812 


Diacetone  alcohol  +  Acetone, 

f.pts . 

Diallyl  barbituric  acid  + 

Nicotinamide, f.pts . 

4,4  Diamino  Benzophenone  +4,4 
*  Diamino  diphenyl  sulfone, 

f. pts . 

4,4  Diamino  diphenyl  sulfone  + 

4,4  Diamino  benzophenone, 
f. pts . 

1,3  Diaminopropanol, distr. . . . 

Diamyl  naphthalene,  C.  3. T. data 

Dibenzanthracene  in  HgO . 

Dibenzilidene  acetone  +  Hydro- 

quinone, . pts . 

Dibenzilidine  acetone  +  Pyro- 
catechol, f. pts . 


607 

658 

738 

738 

614 

795 

758 

659 
659 
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Dibenzofuran 
f.pts 

Di benzyl,  C.  S. T. 

Di benzyl  +  Azobenzene ,  f .  p ts.  . . 
Dibenzyl  selenoxide  +  Dibenzyl 

sulfone,  f . pts . 

Dibrombenzenej  f.pts . 

Dibrombenzene  +  Aniline  (  + 

Phenol),  f.pts . 

2,6  Dibromcamphene  +2,6  Di- 

chlorcamphene> f .  pts .  723 

1,2  Dibromsuccinic  acid, distr.  617 
Di-iso-butene, C.  S.T.  data....  706 

Dibutyl  Acetal  +  Butanol  + 

Acetaldehyde, liq. -vap.  data.  633 


Di-iso-butylamine,  distr .  711 

Di-ter-butyl  naphthalene, 

C.S.T.  data .  782 

Dibutyl  phthalate  in  H20. . .  721,  2 

Dicetyl  in  solvents .  806,  7 

Dicetyl  +  Cyclohexane,  f. pts . .  806 

Dichloracet ic  acid, distr .  588 

Dichloracetic  acid  +  HCIO4. . .  222 

Dichloracetic  acid  +  HgSO^...  234 


2,6  Dichlorcamphene  +2,6  Di¬ 
bromcamphene,  f.  pts .  723 

Dichlordifluorme thane  +  BF-j. .  56 

Dichlordif luormethane  in 

various  solvents..... .  571 

Dichlordiphenyltrichlor  ethane 
in  solvents .  758,760 

Dichlorfluorene  in  solvents.  .  750 

4,5  Dichlor-o-xylene  in  Benzene  701 

Dicroton,  C.S.  T.  data .  668,674, 

691,  692,  695,  706,  709,  812 

Dicyano  Diamide, distr .  591 

Didocylamine  in  solvents .  801 

Diethanolamine,  distr .  636 

Diethanolamine,  C.  S.  T.  data..  720, 
722,  732,  737,  751,  752,  753, 
757,  758,  760,  766,  769 
N,N, Diethyl  acetamide  +  Pyri¬ 
dine, f.pts .  638 

Diethylamine,  soly.  and  distr.  635 
Diethylamine  +  Toluene  +  HgO.  635 
Diethylaniline  +  Aniline, liq. - 
vap.  data . 033 


Diethylbenzene,  C.  S.  T.  data...  723 
Diethyl  Carbonate  +  SnBr^. . . .  528 

Diethyl  Carbonate  +  SnCl^.529,  530 
Diethyl  diphenyl  urea,corr. ..  780 

Diethylene  Glycol,  distr .  634 

Diethylene  Glycol, C.  S.  T.  data 
657  ,  686  ,  699  ,  703  ,  715  ,  716, 
720,  722,  723,  724,  732,  734, 
735,  737,  751,  752,  753,  754,  757, 


760  ,  7  66,  769  ,  770  ,  782  ,  7  9  5  ,  820 

Di  ethylene  glycol  monomethyl 

ether, distr .  646 

Diethyleneglycol  monomethyl 
ether  +  Glycol  monomethyl 
ether,  liq. -vap.  data .  612 

Diethyl  ethanolamine,  distr. . .  678 

Diethyl  ether  +  AICI3 .  32 

Diethyl  ether  +  C2C14  +  H2S04  87 

Diethyl  ether  +  CS2 .  101 

Diethyl  ether  +  Ethanol, liq. - 

vap.  data . . .  601 

Diethyl  ether  +  Ethanolamine 

+  Pyridine .  602 

Diethyl  ether  +  GeCl4 .  210 

Diethyl  ether  +  HCN .  216 

Diethyl  ether  +  H3PO4  +  H20..  230 

Diethyl  ether  +  H2S04  +  HgO. .  233 

Diethyl  ether  +  SiCl^ .  525 

Diethyl  ether  +  Silicon  methyl 
chlorides .  525 

Diethyl  ether  +  SnBr^ .  528 

Diethyl  ether  +  Tetrachlor- 

ethylene  +  HgS04 .  37 

Diethyl  glycols  ,  f.  pts .  676 

Diethyl  ketone  +  HgO .  643 

Diethyl  malate  +  SnCl4 .  529 

Diethyl  malonamide, distr .  697 

Diethylmalonic  ac id, d istr. . . .  690 

Diethyl  Oxalate  +  SnCl4 .  529 

Diethyl  phthalate  in  HgO. . .  721,  2 
Diethyl  succinate  +  SnCl4.  529,  30 

Diethyl  sulfide  +  SnBr^ .  528 

Diethylsulfide  +  304 .  523 

Diethyl  tartarate, distr .  706 

Diethyl  urea, distr .  044 
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+  Diphenylamine, 

.  737 

data .  760 

737 


Diethylaniline  +  Ethylaniline, 

liq. -vap.  data .  660 


737 

648 
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Diglycolic  acid,distr. . . .  621 

p-Diiodo  benzene  +  Bromiodo- 

benzene,  f . pts .  648 

Dilactic  acid,  f.pts .  66V 

Dimedon  +  Acetaldehyde .  591 

Dimedon-Formaldehyde  crnpd.  in 

aq.  solns . 574 

Dimedon  +  Propionaldehyde.-. . .  607 

Dimercaptoadipic  acid, f.pts. .  667 

Dime  thy  lamine,  distr .  602 

Dimethylamine  +  Nitrophenetole, 
f.pts .  703 

Dimethylaminoantinyrene  in  HgO  753 

Dimethylaminoazobenzene  in 

aq.  solns .  760 


Dimethylaminoazobenzene,  sol¬ 
ubilization  of....... .  810 

Dimethylaniline  +  SOg, f.pts..  705 
Dimethy ibutanes .  674,  5 

2.2  Dimethylbutane  +  Cyclo¬ 
pentane .  642 

2, 2-Dime  thy lbutane  +  Nitro¬ 
benzene,  C.  S.  T.  data .  651 

3.3  Dime thylbutanone-2  +  HgO.  670 

Dimethylcarbonate  +  SnBr4....  528 

Dime  thylcyclohexanoloxalate 

in  HgO .  721,  2 

Dimethylene glycol, C. S.T.  data  739 
Dimethylglutaric  acid, f.pts..  667 
Dimethylglyoxime  in  furfural.  629 
Dimethylguanidine  flavianate 

in  HgO,  ale .  719 

Dimethy  loxalate  +  SnBr4 .  528 

Dime  thyloxa  late  +  SnCl4 .  529 

2,4  Dimethylpentanone-3  +  HgO  693 
Dimethylphthalate  in  HgO...  721,  2 
2,6  Dime thylpy rid ine  +  CC14- .  86 

2,6  Dimethylpyrid ine  phthalate 

in  acetone,  ale . . 

Dimethylsuccinate  +  SnBr4. . . .  528 

Dimethyl  Ureas, distr .  612 

643 

Dinitrobenzene , f . Pts . 

m-Dinitrobenzene  ,C.  S.  f. 

691, 706, 715, 739, 754, 770,795,812 
m-Dinitrobenzene  +  TiCl4 .  337 

2  4  Dinitrochlorbenzene,C.  3.T. 

data.  668  ,  691,  692  ,  69  5  706 

709,  739,  770,  795,  812 


Dinitro-o-cresol  +  Ketociniol, 


f.pts .  684 

Dinitrophenol  +  HgO .  648 

Dinitrophenol, C.S.T.  data....  795 

Dinitrophenol  +  Picric  acid 

(+  Picramide),  f.pts .  647 

2.4  Dinitrophenylamine  in  aq. 

solns .  656 

Dinitroresorcinol  +HgO, f.pts.  649 

1.2.4  Dinitrotoluene  +  Naph¬ 
thalene  ,  f.pts .  684 

m-Dinitrotoluene  +  TiCl4 .  537 

Dioctadecylamine  in  solvents.  809 
Dioctylamines  in  solvents..  778,  9 
Dioctylainines,  f .  pts .  779 


Dioxane, C. S. T. data  674, 695, 709,812 
Dioxane  +  Benzaldehyde  +  HgO. 

Dioxane  +  CC14. . 

Dioxane  +  Chloroform, f.pts.. . 
Dioxane  +  Formic  acid, f.pts.. 

Dioxane  +  H3PO3 . 

Dioxane  +  HgSgOy . 

Dioxane  +  KgCOg  +  HgO . 

Dioxane  +  SiBr4 . 

Dioxane  +  SiCl4. . 

Dioxane  +  SQg . 

Dipentadecylamine  insolvents.  805 

Diphenyl , C.  S.  T.  data. .  737 

Diphenyl  + Azobenzene, f.pts. . .  737 

N  N  Diphenylacetamide  +  Pyri- 
’dine,  f.pts .  638 

Dipheny lamine,  f.  pts .  73? 

Diphenylamine, C. S. T.  data. . . . 674, 

695,  709,  812 

Diphenylamine  +  Acetamide, f. pts.  598 


628 

86 

573 

574 
230 
235 
272 
525 
525 
523 


Diphenylamine  +  AsCl3 


.47 


Diphenylamine  +  Ethylenediamine 

f . pts . 

Diphenylamine  +  Formic  acid 

f.  pts . 

Diphenylamine  +  NgH4 . . 

Diphenylamine  +  1-Nitronaph- 

thalene,  f .  pts . *  * 

Diphenylamine  +  Phenyl iso- 

thiocyanata, f. pts . 

2,3  Diphenylbutane, f . pts . 


602 

575 

368 


720 

679 

768 
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N,N-D iphenylcaprami.de  in 

solvents .  ^97 

Diphenylcarbinol  +  Ethylene- 

diamine,  f  .  pts .  602 

Dinhenyldioxide, f. pts .  736 

Diphenyl  ether  +  CC14 .  86 

Diphenyl  ether  +  GeCl^ .  210 

Diphenyl  ether  +  SiCl4 .  525 

Diphenyl  ether  +  SnCl4 .  530 

Diohenylethylenediamine/C.,S.  T. 

data . .  668,  674, 

691,  692,  695,  706,  709,  812 

N,N-Diphenylformamide  +  Pyri¬ 
dine,  f.pts .  638 

N,N-Diphenyllauramide  in 

solvents .  800 

N,N-Diphenylpalmitamide  in 

solvents.., . .  801,  2 

4,5  Diphenylpiperidone-2,f .  pts.  779 

Diphenyl  Selenone  +  Diphenyl 

Sulf one,  f.pts . t .  737 

Diphenyl  Selenone  +  Diphenyl 

Sulfoxide,  f.  pts .  737 

Diphenyl  Selenoxide  +  Diphenyl 
Sulfone,  f.  pts .  737 

N, N-Diphenylstearamide  in 

solvents .  804 

Diphenyl  sulfoxide,  f.pts .  737 

Di-n-propylamine  +  HgO .  225 

Di-iso-propylamine,  distr .  678 

Dinropylamine,distr .  678 

Di-iso-propyl  benzene ,C. 3.  T. 

data . 739 

Dipropyl  ketones  in  HgO .  693 

Di-iso-propyl  naphthalene, 

C.  S.  T.  data. .  769 

Ditetradecylamine  in  solvents804, 5 
Ditridecylamine  in  solvents..  803 

DMAJ3,  solubilization  of .  810 

Dodecanamide  in  solvents....  744,5 

Dodecane  in  aq.  solns .  747 

Dodecane  in  solvents;  f.pts..  747 
Dodecane  + Aniline,  C.S.T.  data  747 

Dodecanoic  acid  in  H20 .  742 

Dodecanoic  acid  in  solvents, 


f*Pt8 .  743,  4 

Dodecanol  in  solvents .  743 

Dodecanol, f. pts .  74g 


Dodecylamine  +  HgO .  749 

Dodecylamine  insolvents;  f.pts.  749 

Dodecylamine  acetate  +  HgO* 

solvents .  750 

Dodecylamine  hydrochloride  in 

C2H50H .  749 

Dodecyl  ammonium  salts  in  HgO, 
alcohol,  benzene .  745,  6 

Dodecyl  salts  in  HgO .  748 

Dodecyl  trimethyl  ammonium 

chloride  in  solvents .  768 

Dotriacontane  in  solvents..  806,  7 


Dotriacontane  + Cyclohexane , 

f.pts .  806 

Dyes .  810,  11 

Elaidic  acid  + Pa lrai tin, f . pts .  784 


Elkosine  and  derivatives  in 

HgO»  aq-  solns,  solvents. ..  661-4 


Eosin  (Brom  acid)  in  solvents  793 

Ephedrin^d  istr .  725 

Erithritol, distr .  634 

Erythrosin  in  HgO .  793 

Estradiol  in  aq.  solns . 819 

Ethane  in  HgO .  599 

Ethane  +  Acetylene  +  Ethylene, 
liq.-vap.  data .  586 

Ethane  + n- Butane, 1 iq . -vap  data  599 

Ethane  +  C02 .  99 

Ethane  +  H2  (+  CH4) .  214 

Ethanol  in  solvents .  600 

Ethanol,  C.S.T.  data674  ,  695,  7  09, 812 
Ethanol,  liq. -vap .  data .  601 


Ethanol  +  Carbon  tetrachloride 
+  Benzene . 

Ethanol  +Ethylacetate  +H20.  .. 
Ethanol  + Ethyl  vinyl  ether 

+  H2° . 

Ethanol  +  Glycerol  +  CC14. ... 

Ethanol  +  SnBr^ . 

Ethanolam ine , dis  tr . 

Ethanolamine,  C.  S.  T.  data _  6oy 

686,  699,  703,  720,  722,  732, 

737,  751,  752,  757,  760 
Ethanolamine  +  Ethyl  ether  + 

Pyridine .  ggg 

Ethanolamine  flavianate  in  HpO 

alc .  719 

Ether,  see  Diathyl  ether 


571 

600 

600 

85 

528 

602 
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Ethyl  acetate  in  aq.  aolns...  629 

Ethyl  acetate, distr .  629 

Ethyl  acetate,  C.  S.  T.  data  695,  812 
Ethyl  acetate  +  Butanol  +Toluens  629 
Ethyl  acetate  +  Ethanol  +  HgO  600 

Ethyl  acetate  +  SnBr4 .  528 

Ethyl  acetate  +  Trioc tylamine  800 

Ethyl  acetoace t^ te, C. S. T.  data 
668,  691,  692,  695,  706,  709,  812 


Ethyl  acetoacetate  +  Hexane, 

C.  S.  T .  674 

Ethylamine,  distr .  602 

Ethylaniline  +  aniline, liq . - 

vap.  data .  660 

Ethylaniline  +  Diethylaniline, 

liq.  -vap.  data .  660 

Ethyl  benzanthracene  in  HgO. .  758 

Ethylbenzene  in  aq.  solns. . . .  656 

Ethylbenzene , f. pts .  703 

Ethylbenzene ,  C.  S.  T.  data .  703 

Ethylbenzene  + Benzene, f.pts. .  657 

Ethylbenzene  +  Na  Stearate. ..  438 

Ethylbenzene  + Styrene, liq . -vap. 

data . 

Ethylbenzene  +  Toluene,  f.  pts. .  686 

Ethylborate  +  SnBr4 .  528 

Ethylborate  +  SnCl4 .  530 

Ethyl  Butyric  acid  +  Acetic 

acid  +  H20  .  593 

Ethyl  carbamate,  distr.  and  f.pts.  609 
Ethyl  carbothiolactic  acid, 

/nta  .  667 

r .  pts . • . 

Ethyl  carbothiolon  malic  acid 

in  HgO .  689 

Ethylchlorida  in  HgO,  Blood, 

Serum .  596 

Ethylchloride  +  BClj .  34 

Ethyldithiocarbaminopropionic 

acid, f.pts .  66 

Ethylene  in  H20,  Blood,  Serum  589 


Ethylene  +  Acetylene  +  Ethane, 

liq. -vap.  data . 

Ethylene  in  Ethanol . . 

Ethylene  +  Hg  (+  CH4) . 

Ethylene  +  Heptane,  f. pts , 

liq. -vap.  data..' . 

Ethylene  in  Polystyrene . 


586 

590 

214 

590 

590 


Ethylene  +  Propylene, liq. - 

vap;  C.S.  T.  data .  590 

Ethylene  +  Trimethyl  Borine , 

f.pts .  590 

Ethylene  Acetate, distr .  667 

Ethylene  Brorpide  +  HgO .  591 

Ethylene  Chlorohydrin,C.S. T. 


data. . . 674,695,706,726,734,735, 
739,  753,  766,  769,  770,  795,  812 
Ethylene  cyanide,  distr .  615 


Ethylene  diacetate,  C.  S.  T.  data 
668,  692,  723,  726,  734,  735, 

739  ,  7  53  ,  7  54  ,  7  66,  769  ,  770  ,  79  5 


Ethylenediamine,  distr.  and 

f.pts .  602 

Ethylenediamine  +  Methanol 

f.pts .  581 

Ethylenediamine  dinitrate  + 

NH4N03 .  393 

Ethylenedi bromide  +  HgO .  228 


Ethylenedichloride  in  aq. solns.  587 


Ethy lened i chi orohydr in , C . S.  T. 

data...  668,691,692,709,734,754 

Ethylenediformate,  C. S. T.  data  657, 
686,  699,  703,  715,  716,  722, 
723,  724,  732,  734,  735,  739, 
752,  753,  754,  766,  769,  770, 

782,  795,  830 

Ethyleneglycol  +  HgO, f.pts...  581 


Ethyleneglycols  +  HgO, liq. - 

vap.  data . . . 

Ethyleneglycol, distr . 


628 

601 


Ethyleneglycol, C. S.T.  data  657, 

686,  720,  722,  732,  737,  751,  758 
Ethyleneglycol  +  KgCOj  +  HgO*  272 
Ethyleneglycol  +  Methanol 

(+  HgO),  f.pts .  581 

Ethylene  Oxide  +  SOg .  523 

Ethylene  phthalate  in  chlor¬ 
inated  solvents .  015 


Ethyl  ether,  see  Diethyl  ether 
Ethyl-Ethyl  Malonate  +  SnBr4.  528 

Ethyl  formate,  C.  S.T.  data  668, 

674  ,  692  ,  695,  706  ,  709  ,  739,  81 


Ethyl  formate  +  SnBr4 . 

Ethyl  fuorate, C. S. T.  data  668, 
674  ,  692  ,  695,  70  6,  709, 


528 

812 


Ethyl  hexoic  acid  +  Acetic 
acid  +  HgO . 
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Ethyl  iodide, distr .  597 

Ethyl  laotate,  C. S. T.  data..  668, 
674,  691,  692  ,  695,  706,  709  ,  812 

Ethyl  Malonate  +  SnBr^ .  528 


Ethyl  oxalate, C. S.T.  data..  6  68, 
674,  691,  692,  695,  706,  709,  812 

Ethyl  pentachlorbenzene  in 

Benzene .  697 

Ethylphenylethanolamine , 

C.  S.T.  data .  770 

Ethyl  phthalyl  ethyl  glycollate 
in  HgO . - .  721,  22 

Ethyl- is o-propylbenzene,C.  S.  T. 
data .  734 

Ethyl  Urethane  +  Picric  acid, 

f.  pts .  647 

Ethyl  vinyl  ether  +  Ethanol 

+  H20 .  600 

Eugenol,  C.  S.  T.  data  668,  674, 

691,  692,  695,  706,  709,  812 


Ferrih^mic  Acid  in  aq.  alkalis  807 


Flavianates  in  H20,  alcohols.  719 

Fluoranthene  + Acenaphthene, 

f.pts .  737 

Fluoranthene  +  Fluorene , f . pts .  751 

Fluoranthene  +  Phenanthrene , 

f.pts .  757 

Fluorene  in  solvents .  751 


Fluorene. C.  S.  T.  data;  f.pts..  751 
Fluorene  + Acenaphthene,  f.pts.  737 


Fluorene  + Trinitrotoluene , 

f .  pts .  680 

Fluorenone  in  solvents .  750 

Formaldehyde-Dimedon  compd. 

in  aq.  soln’s .  574 

Formamide, distr .  576 

Formamide,  C.  S.  T.  data .  720 

Formamide  +  Ammonia  ,  f.pts .  576 

Formamide  +  Pyridine , f. pts. . .  638 

Formic  acid, distr .  574 

Formic  acid  + Amines, f. pta- .  374,  j5 
Formic  acid  +  Dioxane ,f . pts. .  574 

Formic  acid  +  H-jBOg .  215 

Formic  acid  +  NaC2H302 .  427 

Fumaric  acid  in  mixed  solvents 

615,  6 

Fumaric  acid,distr .  616,  7 


Furan  carboxyllic  acid, distr. .  .  638 


Furfural  +  B20 . ,  . . . .  636,  7 

Furfural  in  aq  .  soln’s .  637 

Furfural , C. S. T.  data,  668,  674, 

686,  691,  692  ,  695  ,  703  ,  706, 

709,  754,  770,  795,  812 

Furfural  +  n-Butane  +  H20. . . .  631 

Furfural  +  Furfuryl  alcohol, 

liq.-vap.  data .  637 

Furfuryl  alcohol, C. S. T.  data, 668, 
674,  691,  692,  695,  706,  709, 

715,  716,  723,  724,  726,  734, 

735  ,  739  ,  753  ,  754,  7  6  6,  769, 

770  ,  7  9  5,  8  12 


Furfuryl  alcohol  +  furfural, 


liq.-vap.  data .  637 

Furoic  acid, f.pts .  638 


Furoic  acid, C. S.T.  data, 668,  674, 
692,  695,  709,  312 


Furoic  acid  +  2,  Pyrrolcarbox- 
yllic  acid,  f.pts .  639 

Furoic  acid  +  Thiophene  car¬ 
boxyllic  acid,  f.pts .  638 

Galactose  +  H^BOj .  58 

Gallacetophenone  +  HjBOj .  58 

Gallic  acid,distr .  684 

Gluconic  acid, distr .  672 

Glucose,  distr .  672 

Glucose  +  HjjBOj .  58 

Glucoseamine,  distr .  673 

Glucose  /3  -pentaacetate  + 

Phenol,  f.pts .  658 

Glutamic  acid  in  aq.  sol'ns..  642 
Glutaric  acid,soly.  and  distr.  640 

Glyceric  acid, distr .  608 

Glycerol, distr.  and  soly .  613 

Glycerol,  C.  S.  T.  data .  720 

Glycerol  +  acetic  acid  + 

benzene .  594 

Glycerol  +  Ethanol  +  CCl^. . . .  05 

Glycerol-  cf-chlorohydrin,distr.  610 

Glycerol  QGCf-diethyl  ether, 

distr .  697 


Glycerol  monoacetin,distr. . . .  643 

Glycerol  monochlorhydrin , 

C. 3.T.  data.  720,  732,  757,  760 
Glycerol  <X-monoethyl  ether, 

di9tr .  645 

Glycerol  monomethyl  ether, 
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Glycerol  triacetate,  distr. .. .  716 


Glycine  in  H20 .  598 

Glycine. iistr .  609 

Glycine  in  NH3 .  598 


Glycine  anhydride  in  aq.  solns.618 
Glycine  methyl  es ter, distr. . .  609 

Glycine  phosphotungstate  in 


aq.  so  In .  599 

Glycocholic  acid  in  H<jO .  802 


Glycocholic  acid  in  solvents.  802 
Glycocoll,  see  Glycine. 

Glycol  monomethylether,  distr. 


and  liq.-vap.  data .  612 

Glycol  monomethylether  + 

Methanol, liq.-vap.  data....  580 

Glycolic  acid, distr .  596 

Graphite  +  Br2 .  83 

Gua  iacol,  corr .  687 

Guanidine  flavianate  in  H20, 

ale .  719 

Guanidine  nitrate  +  NH^NOj.  ..  393 

Guanidine  nitrate  +  NH4N03  + 

Ca(N03)2 .  393 


Guanidine  nitrate  +  NH4N03  + 

LiN03 .  393 

Guanidine  nitrate  +  NH4N03  + 

NaN03 .  393 

Guanidine  nitrate  +  NaN03. . . .  47  6 

Hemin  in  aq.  alkalis .  807 

Hendecane ,  C.  S.  T.  data .  736 

Hendecanoic  acid  in  H20, 

solvents .  735,  6 

Hendecanoic  acid;f.pts .  736 

Hendecanol  in  aq.  s olns .  736 

Hendec ylamine  hydrochloride 

in  C2H50H .  736 

Hentriacontanone  in  solvents  805,6 
Heptacosanone  in  solvents...  803,4 
Heptadecane  in  solvents .  781 

Heptadecane,  f .  . .  781 

Heptadecane  +  Palmitic  acid 

in  2-Butanone;  f.pts .  << 

Heptadecanoic  acid  and  amide, 

. . . 

Heptadecylamide,  f.pts .  774 

Hep  ta  dec  ylamine  acetate  in 
ale. ,  benzene . 


He ptadec ylamine  hydrochloride 

in  ale .  782 

Heptadecylic  acid  in  solvents780, 1 
Heptadecylic  acid,  f.pts .  7Qi 

Heptadecylic  acid  and  Amide, 

f.pts .  774 

n-Heptane  +  H20  .  694 

n-Heptane  in  aq.  solns...  656,  694 
n-Heptane,  f.  pts . 696 


n-Heptane  +  Acetone  +  HP0. .  606,  7 
n-Heptane  +  Aniline, C. S.T. data  694 
n-Heptane  +  n-Butane  +  H20. . .  631 

n-Heptane  +  2-Butanone  +  H20.  626,  7 
n-Heptane  + Chlorex, C. S. T.  data  627 


n-Heptane  +  Ethylene, liq.-vap. 


data;  f.pts .  590 

n-Heptane  +  Methane .  577 

n-Heptane  +  Na  Stearate .  438 


n-Heptane  +  Nitrobenzene, 

C.S.  T.  data . 

1-Heptanethiol  in  aq.  solns.. 

n-Hep,tanol  in  aq.  solns . 

Heptanone-2  +  H20 . 

Heptane -1,  H20  in . 

Heptene-l,C.  S.  T.  data . 

Heptylic  acid  in  HpO . 

Heptylic  acid  +  Acetic  acid, 

f. pts . 

Hexachlorbenzene  in  Benzene. . 
Hexachlorcyclopentenones,f.  pts. 
Hexachlorethane  in  Ethane.... 

Hexadecane  in  solvents. . 

Hexadecane , f .pts . 

Hexadecane  + Aniline, C.S. T. data 
n-Hexadecane  +  Chlorex , C.  S.  T. 
data . 


651 
697 
69  6 

693 
691 
691 

694 

694 

646 

636 

585 

776 

776 

776 

627 


n-Hexadecane  +  Nitrobenzene, 

C.S.T.  data .  651 

Hexadecanol  in  solvents....  776,  7 

777 

Hexadecanol , f . pts . 

He xadec ylamine  insolvents...  777 

Hexadecylamine ,  f .  pts .  778 

He  xadec  ylamine  acetate  in  alc.,^ 
benzene . 

Hexadecylamine  hydrochloride  ^ 

in  ale . 
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1,5  Hexadiene,  HgO  in .  666 

Hexaethyl  benzene, C. S. T.  data  820 
Hexamethyl  benzene  in  Benzene  739 
Hexamethylene  glycol, distr. . .  676 

Hexamethylene  tetraminerdistr.  669 


n-Hexane  in  aq.  solns .  673 

n-Hexane,  C.S.T.  data .  673,  4 

n-Hexane,  p-v-t  data .  675 

n-Hexane  +  Acetone  +  HgO .  606 

n-Hexane  +  2-Butanone  +  HgO. .  626 

n-Hexane  +  Chlorex, C.  S. T.  data  627 
n-Hexane  +  Methane .  57  7 

n-Hexane  +  Nitrobenzene, C. S.  T. 
data. .  651 

n-Hexane  +  SOg .  523 

Hexanones  +  HgO .  670,  1 

Hexogen  + Dinitrobenzene , f.pts.  648 

Hexylammonium  chloride  in 

C2H50H .  679 

Hippuric  acid, distr .  713 

Histadine  phosphotungstate  in 

aq.  solns .  666 


HgO  +  Acetoin, liq. -vap.  data.  629 
HgO  +  Acetone  +  n-Heptane..  606,  7 


HgO  +  Acetylmethylcarbinol , 

liq. -vap.  data .  629 

HgO  in  Acrylonitrile .  603 

HgO  in  Benzene . 655 

HgO  +  Benzene, C. S. T.  data....  657 

HgO  +  Benzyl  alcohol .  687 

HgO  in  1,3  Butadiene .  618 

HgO  in  Butanes .  631 

HgO  +  Butanol  +  Butyl  ether. .  633 

HgO  +  Butanol  +  Toluene .  633 

HgO  in  2-Butanone  and  mixts.623  -7 

HgO  +  2-Butanone  +  Butyl- 

cellosolve .  625 

HgO  +  '2-Butanone  +  n-Heptane. 626, 7 

HgO  in  Butenes. . 622 

HgO  in  isoButylene. . . .  623 

HgO  +  Camphor  +  Borneol. . . . . .  725 

HgO  in  Carbitol.  . . . . . .  676 


HgO  in  N,N-Dime thyl  Acetamide  630 

HgO  3,3-0imethylbutanone-2.  670 
HgO  in  2,4  Dimethylpentanone-3  693 


HgO  +  Dinitroresorcinol, f. pts.  649 


HgO  in  p-Dioxane. . .  628 

HgO  +  Dodecylam  ine .  749 

HgO  +  Ethylene  bromide .  591 

HgO  +  Ethylene  glycols, liq. - 

vap.  data . 628 

HgO  in  furfural .  636 

HgO  in  n-Heptane .  694 

HgO  in  Heptanone-2 .  693 

HgO  in  Heptene-1 .  691 

HgO  in  Hexadiene .  666 

HgO  in  Hexamethylene  diamine.  676 

HgO  +  n-Hexane .  606 

HgO  +  Hexanones . .  .  670,  1 

HgO  in  Methylated  triethylene 

tetramine .  676 

H2O  +  3-Methyl  butanone-2. . . .  643 

HgO  +  Methyl  pentanones. . . .  669-70 

HgO  +  Octylamine .  711 

HgO  in  Pentanes .  645 

HgO  +  Pentanones .  643 

HpO  +/?-Phenylethyl  alcohol.  .  704 

HgO  +  iso  Propanol, liq . -vap. 

“data .  612 

HgO  in  Pyramidon .  753 

HgO  in  Styrene. . .  699 

HgO  in  Tetraethylene  pentamine  676 

HgO  in  Tetramethylene  glycol 

dimethyl  ester .  676 

HgO  +  Toluene  +  Diethylamine .  635 

HgO  in  Triacetyl,  trimethyl, 

triethylene  tetramine .  676 

HgO  +  Triethylamine .  677 

HgO  in  Triethylene  tetramine.  676 
HgO  in  Triethyl  phosphate....  676 

Homophthalic  acid, distr .  712 

Humic  acid  +  CaCgH30g  +  HgO..  104 
Hydracrylic  acid,  distr .  qoq 

Hydrocinnamic  acid  +  Cinnamic 
ac id , f .  pts  7 ig 

Hydroquinone,  f.  pts .  659 


Hydroquinone,  C.S.T.  data.  739, 
752,  753,  760,  766,  769,  770,  782 
Hydroxybenzo  ic  ac  ids }  d  is  t  r.‘  . .  684 

Hydroxydiphenyls,  C.S.T.  data.  674, 
691,  692,  695,  706,  709,  812 
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Hydroxyproline  in  org.  acids.  641 

Hydroxy  tetrahydro  naph¬ 
thalenes,  distr .  722 

Hydroxyl  amine  t'lavianate  in 

H20,  ale .  719 

Hypoxanthine  t’lavianate  in 

H20,  ale .  719 

Indanols,  distr .  713 

/9-Indolyl  acetic  acid, distr.  721 
Insulin  in  H20;  aq.  solns....  816 

Iodoacetic  acid, distr. ....... .  588 

Iodoform  +  Pyridine, f. pts. .. .  573 

Isoprene  in  aq.  solns .  640 

Itaconic  acid,  distr .  639 

Ketocineol  +  p-Cresol,  f.  pts.  .  687 

Ketociniol  +  Dinitro-o-cresol; 

f.pts .  604 

Ketoc ineole  +  o-Nitronhenol, 

f.pts . 

Ketoc ineole  +  Phfenol,  f. pts. . .  658 


Ketoc  ineole  +  Resorcinol, f.pts.  658 


a.  Ke to-  y  -phenyl  adipic  acid, 

distr .  738 

Lactamide,  distr .  609 

Lactic  acid,C.S.  T.  data.  657,86,  703 

Lauramide  in  solvents .  744,  5 

Lauranilide  in  solvents .  783 

Laurie  acid  in  H20 .  7^2 

Laurie  acid  in  solvents;  f.pts. 

743,  4 

Laurie  acid  +  NgH4 .  368 

Lauro  4-Anisidine,  2-Sodium 

sulfonate  in  H20 .  ?44 

Laurone  in  solvents .  799 

Lauronitrile  in  solvents; f. pts . 742 

Leucine  in  HgO,  distr .  672,  3 

Leucine  in  Butyric  acid,  NH3. .  673 

Levulinic  acid, distr .  64° 

Lignin  in  methanol .  013 

Lignin  cellulose .  013 

2,6  Lutidine  +  Bromo form ,f.  pts .  572 

2,6  Lutidine  +  Carbon  tetra- 

’chloride, f.pts .  571 

2,6  Lutidine  + Chloroform, f. pts . 573 

2,6  Lutidine  +Picric  acid,  ^ 

f.pts . 

2,6  Lutidine  +  SOg .  523 


2,6  Lutidine  ohthalate  in 

acetone;  ale .  689 

Lysine  phospho tungstate  in 

aq.  HC1 .  675 


Maleic  acid, distr.  and  soly. .  617 

Maleic  anhydride, C. S. T.  data, 703, 
715,716,  723,724,726,734,735,739, 
752,753,754,766,769,770,795,  820 

Maleic  acid  +  Ethylene  diamine, 
f.pts .  602 

Maleic  anhyiride  +  Ethylene- 

diamine,  f.  pts .  602 

Malic  acids  in  mixed  solvents 

619-621 

Malonamide,  dis  tr .  608 


Malonic  acid, distr .  603 

Mandelic  acids  in  HgO .  701 

Mandelic  acids,  distr.  andf.pts.702 
Mandelic  acids,  o-A.cyl,  in  HgO  702 

Mannitol  +  NH4N03 .  393 

Margaric  acid,  See  Heptadecylic 
acid 

Margaric  acid  and  amide, f.pts.  774 

Melamine  in  HgO .  603 

Melamine  phosphates  in  HgO...  605 

Metanilamide  and  derivatives 
in  HoO,  aq.  solns.,  solvents 

^  661,-4 


Methane  in  HgO 
Methane  +  A.  . . 


576 

1 


Methane 

Methane 

Methane 

Methane 


+  Hg  +  CgH4 . 

+  Hg  (+  Ng) . 

+  Hydrocarbons. . . 

. .  576,  7 

+  . . 

Methane  +  Ng . 

Methanol  in  solvents 


363,  5 
.  580 


Methanol,  distr . 

Methanol,  f.  pts .  581 

Methanol, C.S.T.  data.  668,  674, 

691,  692,  695,  703,  706,  709, 

716,  723,  724,  726,  732,  734, 

735,  739,  752,  753,  754,  786’  ? 

769,  770,  812 


Methanol,  liq.-vap.  data .  580 

Methanol  in  compressed  gases.  580 
Methanol  +  Benzene, 1 iq. -vap.  ^ 
data . 
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Methanol  +  Carbon  disultide, 

liq.-vap.  data .  571 

Methanol  +  CC14 .  87 

Methanol  +  Chlorbenzene  +H20. .  579 

Methanol  +  Chlorex, f .pts .  627 

Methanol  +  Ethylene  glycol 

(+  HgO),  f .pts .  581 

Methanol  +  Methylmethacrylate 

+  HgO .  578»  9 


Methanol  +  Oleic  acid  +  Carbon 

disulfide .  783.  4 

Methanol  +01eic  acid  +  01ive  oil  784 
Methanol  +  Falm  oil  +  fatty  acids  784 
Methionine  in  acetic  acid....  644 
Mpthoxyhumic  acid  + CaCgH^Og 


+  HgO . . .  1°4 

Methyl  acetate,  distr .  608 

Methyl  acetate  +  CSg .  101 

Methyl  acetate  +  Methanol  + 

HgO, liq.-vap.  data .  580 

Methyl  acetate  +  SnBr^ .  528 

/?-  Methyladipic  acid  in  HgO..  690 
Methylamine  + solvents  and  distr. 584 

Methylamine  flavianate  in  HgO, 
ale .  719 

Methylamine  hydrochloride  + 


NH4N03  .  393 

Methyl  n-amyl  ketone  in  HgO. .  693 

Methylaniline , C.  S.  T.  data..  695, 

709,  812 

Methylaniline  +  SOg .  523 


Methyl  anthranilate,  C.  S.  T.  data, 
668, 674,  691, 692, 695, 706, 709 ,812 


Methyl  benzanthracenes  in  HgO.  758 

Methylbenzene  +  Ethylbenzene, 

f.  pts . . .  703 

Methyl  benzpyrene  in  HgO .  758 

Methyl  borate  +  SnBr^ .  528 

Methyl  botate  +  SnCl4 .  530 

3-Methyl  butanone-2  +  HgO....  643 

2-Methyl  butene-2, C. S.  T.  data  642 
Methyl  carbamate, distr .  599 


Methyl  carbitol,C.S.T.  data.  668, 
674,  691,  692,  695,  706,  812 

Methyl  cellosolve,  C.  S.  T.  data  668, 
674  ,  691,  692  ,  695  ,  706,  709  ,  812 

Methyl  chloride  in  solvents. .  575 


Methyl  chloride  +  BCI3 . 

Methyl  chloride  +  BF3 . 

Methyl  chloride  +  Clg . 

Methyl  chloride  +  Clg,f. pts.. 

Methyl  cholantbrene  in  HgO- • • 

Methyl  chrysenes  in  HgO . 

Methyl  m-cresyl  ether  +  CCl^. 

Methyl  m,  o-cresyl  ether  + 

GeCl4 . *  *  * 

Methyl-m-cresyl  ether  +  SiCl4 
Methyl-m-cresyl  ether  +  SnCl4 
Methylcyclohexane,  C.  S.T.  data 
Methylcyclohexane  +  Chlorex, 

f . pts . 

N,  Methyldiacetamide  +  Pyri¬ 
dine  , f . pts . 

Methyl  diethyl  benzene, C. S. T. 

da  . . 

Methyl  dodecyl  ammonium  salts 

in  HgO . 

Methyl  eicosanoic  acid  and 
amide, f. pts . 

Methylene  Blue  +  Ba(N03)g+Hg0  74 
Methylene  chloride  +  Clg. .161,  574 
Methylene  Phenanthrene  in  HgO  758 
Methylethylbenzene ,  C.  S.  T.  data  715 
Methyl  ethyl  ketone.  See  2-Bu- 
tanone . 

Methyl-ethyl  Malonate  +  SnBr^  528 

Methyl  fuorate,  C. S.  T.  data.  668, 
674,  692,  695,  706,  709,  812 

Methyl  glucoside, distr .  694 

Methyl  glycol  phthalate  in  HgO 

721,  722 

Methyl  guanidine  flavianate 

in  HgO,  ale .  719 

2-Methylhexane  +  Aniline, 

C.  3.  T.  data .  696,  710 

Methyl  Iodide, distr .  575 

Methyl  lactate ,  d istr .  630 

Methyl  methacrylate  +  Methanol 

+  HgO .  578,  9 

Methyl  naphthalenes , C.  S. T.  data  732 

2- Methyl  naphthalene  +  Naph¬ 
thalene,  f.  pts .  720 

Methyl  nonadecanoi©  acid  and 

amide,f.pts .  774 


54 

55 
161 
575 
758 
758 

86 

210 

525 

530 

692 

628 

638 

735 

746 

774 
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2-Methyl  nonane  +  Aniline, 

C.  S.T.  data .  730 

2-Methyl  octane  +  Aniline, 

C.S.  T.  data .  718 

2-Methyl  pentane,  P-V-T  data..  675 

2-Methyl  pentane  +  Aniline, 

C.  S.T.  data .  674 


2-Methyl  pentane  +  Nitroben¬ 
zene,^  S.T.  data .  651 

2-Me thyl-2,4-pentanediol,distr.  676 
Methylpentanones  +Hg0....669,  670 

N,  Methylphthalamide  +  Pyri¬ 
dine,  f.pts .  638 


Methylphtbalylethylglycollate 

in  H20 . , . 721,  2 

Methyl  propyl  ketone  +  H?0...  643 

Methyl  sulfa  te,  C.  S.  T.  data.  668, 
692,715, 716,723,724,726,734,735, 
739  ,  753  ,  7  54,  7  6  6,  769  ,  770  ,  795 

Methyl  thiocyanate  +  Co(CNS)2  164 
3-Methyl,  2-Thiophene  carbox- 


yllic  acid,  f.pts .  659 

Methyl  thiophene  carboxyllic 
acid  +  Brom  thiophene  car¬ 
boxyllic  acid  ,f. pts .  636 

Methyl  urea,distr .  601 

Methyl  urea  flavianate  in  H20, 
ale .  719 

Methyl  Ure than, die tr .  599 

Methylol  urea,distr .  602 

Monace  t  in  ,di3tr .  643 

Monacet in ,C. S. T.  data .  657, 


720,  732,  757,  760 

Monobenz ilidene  acetone  + 

Hydroquinone , f . pts .........  659 

Monobenz i lidene  acetone  + 

Pyrocatechol,  f.  pts . .  659 

Monobromsucc inic  acid,distr. .  617 


Monochloracetic  acid,  See 
Chloracetic  acid. 

Monochlortrifluor  methane  +  BFg  56 


Monoethanolamine,  See  Ethanol 
Amine . 

Morphine  in  H20 .  779 

Morphine,  distr .  779 

Mucic  acid  diethyl  ester, distr.  727 
Myristamide  in  solvents...  763,  4 
Myristic  acid  in  H20. .  762 


Myristic  acid  in  solvents..  762,  3 


Myristic  acid,  f.pts .  753 

Myristone  in  solvents .  803,  4 

Myristonitrile  in  solvents; 

f-Pts .  761 

Naphthalene  in  H20. .  753 

Naphthalene,  f.pts .  720 

Naphthalene ,C. S.T.  data .  720 

Naphthalene  +  Aniline  (+  Phenol), 

f.pts .  660 

Naphthalene  +  Aslg . 49 

Naphthalene  +  C (SCHg) 4, f . pts.  645 

Naphthalene  +  Dinitrotoluene, 

f.pts . 684 

Naphthalene  +  Ethylbenzene, 

f.pts .  703 

Naphthalene  in  ethylene......  720 

Naphthalene  +  Hydroquinone, 

f.pts .  659 

Naphthalene  +  p-Nitrophenol, 

f.pts .  653 

Naphthalene  +  p-Nitrotoluene, 

f.pts .  684 

Naphthalene  +  Phenanthrene , 

f.  pts.  . . 757 

Naphthalene  +  Phenol  (+  Ani¬ 
line),  f.pts .  658 

Naphthalene  +  Resorcinol,!’. pts.  658 

Naphthalene  +  Sblg .  523 

Naphthalene  +  SiCl^ .  525 

Naphthalene  +  TiCl^ .  537 

Naphthalene  +  Xylenes, f. pt9. .  703 


Naphthalene  sulfonic  acid, distr.  719 

Naphthenic  oil,  C.  S.T.  data...  812 

ft  -  Naphthol,  C.  S.T.  data .  674, 

692,  695,  706,  709,  812 

Naphthol  methyl  ether  +  acet¬ 
amide^  f.pts .  ^98 

Naphthol  +  Naphthalene  +  Naph- 
thylamine  ,  f .  pts .  720 

Naphthonitriles, C.  S. T.  data  668, 
674,  691,  692,  695,  706,  709,  812 

Naphthylamine  in  aq.  solns...  721 

Naphthylamines. C. S.T.  data. . 668, 
674,  691,  692,  695,  706,  709,  812 

Naphthylamine  +  Dinitrobenzene, 

«  .....  648 
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Naphthylamines  +  Formic  acid, 

f.pts .  574 

Naphthylamine  +  Naphthalene  + 

Naphthol,  f.pts .  720 

NENO  +  Dinitrobenzene,  f.pts. .  648 

NENO  +  Trinitrotoluene,  f.pta.  680 

Neutral  red  baae,di3tr .  766 

Nicotinamide,  f. pts .  658 

Nicotine,  distr .  724 

Nicotinic  acid, f.pts .  652 

Nicotinic  acid  in  solns., 

solvents .  651,  2 

iso  Nicotinic  acid  +  Picolinic 
acid,  f.pts . ^  652 

Nicotinic  acids  +  Pyrazine 

carboxyllic  acids , f. pts. .. .  637 

Nicotinic  acid  +  5-Thiazole- 

carboxyllic  acid,f.pts .  614 

Nitrile  polymer  in  aq.  soln. .  589 

ro-Nitroacetophenone,  C.  S.  T.  data 

692,  726,  770  ,  795 

Nitroamino  Guanidine  in  aq. 

solns .  504 


Nitroglycerin  +  Ethanol .  600 

Nitroguanidine  +  NH^NOg .  393 

p-Nitrohydroquinone  +  654 

Nitrome thane,  C.  S.  T.  data..  668, 
692,  703,  715,  716,  722,  723, 

724,  726,  734,  735,  739,  752, 

753,  754,  766,  769,  770,  795 

Ni  trome  thane,  corr . 576 

2-Nitro-4-methyl  phenol,  C.  S. T. 

data...  674,  695,  706,  709,  812 

1-Nitronaphthalene  +  Diphenyl- 
amine,^  pts .  720,  737 

CC-  Nitronaphthalene  +  Picric 

acid, f.pts .  647 

Nitronaphthylamines, f . pts. . . .  720 

Nitrophenols,  distr. . . .  652 

Nitrophenols, f.pts . ,  653 

o-Nitrophenol,  C.  S.  T.  data...  668, 
674,  692,  695,  706,  709,  754,  812 
Nitrophenol  + Acetamide,  f.pts.  598 
Nitrophenol  +  SbBrg .  523 

Nitrophenetole  +  Dimethylamine, 
f.pts .  703 


3,4  Nitro-aminotoluene,  C.  5.  T. 

data,  668  ,  691,692  ,  695,70  6,709,812 
Nitroaniline,  C. S. T.  data.  668,674, 
692,  695,  706,  709,  723,  724, 
726,  734,  735,  739,  753,  754, 

766,  769,  795,  812,  820 


o-Nitroanisole  +  SnCl4 .  530 

Nitrobenzene,  f.  pts .  651 


Nitrobenzene,  C. 3. T.  data...  651, 
668  ,  674  ,  692,  695,  706,  709  ,  812 


Nitrobenzene  +  Aniline  +  HgO*  650 

Nitrobenzene  +  BiBr^ .  82 

Nitrobenzene  +  IC1 .  247 

Nitrobenzene  +  IC1  +  AlClg...  247 

Nitrobenzene  +  Sblg .  523 

Nitrobenzene  +  TiCl^ .  537 


o-Nitrobenzoic  acid,C.  3.T.  data 
726, 739 , 753, 754, 770 , 782 , 795, 820 
p-Nitrobenzylchloride , C.  S.  T.data 
668, 674, 691, 692, 695, 706, 709 ,812 
Nitrocellulose  in  mixed  sol¬ 
vents . . .  782 

p-Nitrochlorbenzene , C. 3.  T.  data 
668,  6?4  ,  692  ,  695,  706,  709  ,  812 
2-Nitrodiphenylamine  in  aq. 

aolns .  656 


Nitrophenetole  +  Diphenylamine, 


f.pts .  737 

Nitropyrocatechols  +  654 

Nitroresorcinols  +  HgO .  653 

Nitrotoluenes ,  f.  pts .  684 


o-Nitrotoluene, C. 3.  T.  data..  668, 
674  ,  692  ,  69 §,  706,  709,  812 


p-Nitrotoluene  + Picric  acid, 

f.pts .  647 

o-Nitrotoluene  +  TiCl^ .  537 

Nitroxylol  +  TiCl4 .  537 

Nonadecanoic  acid  and  amide, 

f.pts .  774 


10-Nonadecanone  in  solvents..  792 
n-Nonane  +  Aniline,  C.  S.T.  data  718 
n-Nonane  +  Chlorex ; C. S. T.  data  Q27 
n-Nonane  +  Nitrobenzene, C.  S.  T. 


.  651 

Nonanol-1  in  aq.  solns .  718 

Nonylic  acid  in  HgO,  solvents  717 

Nonylic  acid,  f.pts .  717 

Norvaline  in  aq.  solns .  644 

Novocain,  distr .  754 

Novocain  bichromate  in  HgO...  754 
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Novocain  iodide  in  HgO .  755 

Novocain  perchlorate  in  HgO. .  755 

Novocain  thiocyanate  in  HgO. .  755 

Oc  tadecanaraide  ,  f .  pts .  774 

Octadecane  + Toluene  + Aniline.  686 

OctadecanOic  acid  and  amide, 

f.  pts .  774 

Octadecanol  in  solvents .  789 

Octadecanol,  f . pts .  789 

Octadecylamine  +  HgO .  790 

Octadecylamine  in  solvents...  790 

Octadecylamine,  f. pts .  790 

Octadecylamine  acetate  +  HgO.  791 

Octadecylamine  acetate  in  ale., 

benzene .  791 

Octadecylamine  hydrochloride 

in  ale .  791 

Octadecyl  trimethyl  ammonium 

chloride  in  solvents .  797 

Octanamide  in  solvents .  708 

n-Octane  +  HgO .  710 

n-Octane  in  solvents .  710 

n-Octane  +Aniline,C.S.T.  data  710 

Octanes  +  Chlorex, f.  pts .  628 

n-Octane  + Chlorex, C.  3. T.  data  627 

n-Octane  +  Decane  f.  pts .  710 

n-Octane  +  n-Heptane  (+  n- 

Decane),  f .pts .  696 

n-Octane  +  Nitrobenzene , C.  S. T. 

data .  651 

iso-Octane,  C.  3.  T.  data .  709 

iso-Octane  +  Na  Stearate .  438 

Octanoic  acid  in  HgO,  solvents 

Octanoic  acid,f.  pts .  708 

Oc tanol-1  in  aq.  solns .  711 

n-Octyl  alcohol  +  Aniline,f .  pts £60 

7 1 X 

Octylamine  +  HgO . 

Oils . 811  ’  12 

Oleic  acid  +  carbon  disulfide 

+  Methanol .  70  » 

Oleic  acid  +  Olive  oil  +  7fl4 

Methanol . 

Oleo  4-Anisidine,  2  Na2S04  in  ^ 

HgO . 

Olive  oil  +  methanol  +  carbon  ^ 
disulfide . 


Olive  oil  dmethanol  +  oleic  acid  784 
Orange  OT  in  aq.  Aerosol  T. . .  811 

Orange  OT,  solubilization  of,810,ll 

Orthanilamide  and  derivatives 
in  HgO,  aq.  solns.,  solvents 

661-664 

Oxalic  acid,distr .  588 

Oxalic  acid  in  Furfural .  587 

Oxalic  acid  +  HgSQ4  +  HgO. .  234,  5 

Oxalic  acid  +Na  oxalate  +  HgO.  448 

2-0xo-cineole,  See  Ketocineole 

a-  Oxy  iso  Butyric  acid,  distr.  630 

/3-  Ox yprop ionic  acid, distr. . .  608 

Palmitamide  in  solvents .  775 

Palmitamide  ,f .  pts .  774 

Palmitanilide  in  solvents....  795 

Palmitic  acid  in  HgO,  solvents 

771  -774 

Palmitic  acid,  f.  pts .  772,  774 

Palmitic  acid  +  NgH4 .  368 

Palmitin  +  Benzoic  acid, f. pts.  682 

Palmit  in  +  Camphor,  f .  pts .  725 

Palmitin  +Cholesterol,  1 .pts. .  803 

Palmitin  +Elaidic  acid,  f. pts.  784 

Palmitin  + Laurie  acid, f. pts..  744 
Palmitin  iMyris tic  acid, f. pts.  763 
Palmitin  + Naphthalene, f. pts. .  720 

Palmitin  + Phytosterol,  f.  pts . .  803 

Palmi to-4-anis idine-2-sodium 

sulfonate  in  HgO .  77^ 

Palmi  tone  in  solvents .  805,  6 

Palmi tonitrile  in  solvents.  770,  1 
Palmi tonitrile,  f.  pts .  771 

Palmito-4-phenetidine-2-9odium 

sulfonate  in  HgO .  774 

Palm  oil  +  fatty  acids  +Methanol  784 

770 

Pant oca  in, distr . 

Paraffin  ‘oil, C.S.T.  data .  812 

Paraffin  wax,  C.S.T.  data .  812 

Paraldehyde, C.S.T.  data. .. ...674, 

695,  709,  812 
Pelargonic  acid  in  H20,  solvents^ 

717 

Pelargonic  acid;f.pt9 . 

Penicillin  G,  Na,  K,  NH4  salts  ^ 
in  aq.  acetone . 
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Panta  acatyl  glucose^ distr. . .  769 

Pentachlorbenzene  inBenzene..  646 
Pentachlortoluene  inBenzene..  679 

Pentadecane  + Anil ine, C.  S.  T. 

data .  767 

Pentadecylamine  acetate  in 

solvents .  767 

Pentadecylamine  hydrochloride 

in  ale .  767 

Pentadecylic  acid  in  solvents766, 7 
Pentadecylic  acid,f.pts .  767 

Pentaerythrite  tetraacetate, 

distr .  756 

Pen  taerythritol,  distr . »•  646 

Pentamethylchlorbenzene  in 

benzene .  732 

Pentamethylenediaraine,  distr.  .  646 

Pentanes,  ftgO  in .  645 

Pentane  + Chi ore x, C.  S.  T.  data.  627 

Pentane  +  COg .  99 

Pentane  +  Methane .  577 

Pentane  +  Nitrobenzene,  C.  S.  T. 

data .  651 

Pentanes  +  Propane, liq. -vap. 

data . 610 

Pentane  +  Propane  +  Coal  tar.  813 

Pentanone-2  +  HgO .  643 

Pentanone-3  +  HgO .  643 

Pentatriacontanone  in  solvents  808 
Pepsin  in  aq.  HC1 .  820 

Perfluoromethyl  cyclohexane 

+  Benzene .  657 

Perfluoromethyl  cyclohexane 

+  Carbon  tetrachloride .  570 

Perfluoromethyl  cyclohexane 

+  Chloroform . 573 

Perfluoromethyl  cyclohexane 

+  Toluene .  685 

Perylene  in  HgO .  753 

Phenacetin  + Benzamide, f. pts. .  684 

Phenanthrene  in  HgO . .  757,  9 


Phenanthrene ,  C.  3.T.  data,  f.  pts. 757 

Phenanthrene  +  Aslj .  49 

Phenanthrene  +  Fluorene, f . pts .  751 
Phenanthrene  +  Naphthalene 

(+  Acenapht-hene),  f.pts .  720 

Phenetidines,  C.  S.  T.  data, 668,  674, 
691,  692  ,  695  ,  706,  709  ,  812 


Phene  tole  +  CC14 .  86 

Phenetole  +  GeCl4 .  210 

Phenetole  +  SiCl4 .  525 

Phenetole  +  SnC^ .  530 

Phenol, distr.  and  f.pts .  658 

Phenol, cloud  points .  658 

Phenol,  C.  S.T.  data .  674, 

692,  695,  706,  709,  812 

Phenol  +  Aniline  +  Acetamide, 

f.  pta .  660 

Phenol  +  Aniline  +  Dibroaiben- 

zene,  f.pts . .....648,  660 

Phenol  +  N2H4 .  367 

Phenol  +  NH4CNS  +  HgO....  372,  373 

Phenol  in  petrolatum .  658 

Phenol  +  SnBr4 .  528 

Phenol  +  Urea  +  HgO .  582 

Phenolphthale in  in  solvents..  793 
Phenothiazine  +  Diphenylamine, 
f.pts .  737 


Phenoxathin  +  Diphenylamine, 


f.pts .  737 

Phenoxaz  ine,  f.  pts .  736 

Phenoxythionine,  f.  pts .  736 

Phenthiaz  ine,  f .  pts .  736 


Phenthrene  +  Acenaphthene, f.  pts.  737 
Phenylacetic  acid, distr .  701 


Phenylacetic  acid  +  Na  phenyl- 
acetate .  432 

/3- Phenyladipic  acid, distr.  738,  9 
Phen'ylamine  in  Butyric  acid..  714 

Phenylenediamines ,  f.  pts .  661 

Phenylenediamines, C. 3.  T.  data  657, 
703, 715,  723, 724,  734, 735, 739 , 752 
Phenylenediamines  +  NH4N03. . .  393 

Phenylethanol  +  HoO .  704 

Phenylethanol,  C.  3.  T.  data.  674, 
691,  692,  695,  706,  709,  723,  812 
Phenylethanolaraine , C.  S. T.  data 
734,735,  739,  753, 754, 769 , 770, 795 
N-Phenylformamide  +  Pyridine, 

^•Pts . 


Phenylhydraz ine , C.  S. T.  data.. 668, 
692,  726,  739,  753,  754,  766, 
769,  770,  795 

Phenylhydraz ine  +  Formic  acid, 
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Phenyl  mustard  oil  +  Diphenyl- 
amine,  f.pts .  679 

Phenyl  ci-  naphthylamine,  C. S.T. 

data...  674,692,695,706,709,812 
Phenylphenols  +  Pyridine,f.  pts.  638 

Phenyl  phthalate, C. S. T.  data.  668, 
691,  692,  695,  709,  726,  739, 

754,  770,  812 

Phenyl  iso-thiocyanate  + 

Diphenylamine,  f . pts .  679 

Phenylurea,distr .  687 

Phloroglucinol,  distr .  659 

Phosgene  +  BCl*j .  54 

Phosgene  +  BFj .  56 

Phthalic  acids, distr .  698 

o-Phthalic  acid  +  Ethylenedi- 

amine,  f.pts .  602 

Phthalic  acids  in  furfural...  698 

Phthalic  anhydride, C. 5. T.  data 

668, 674,691, 692,695,706,709,812 
Phytosterol  +  Palmitin ,f . pts.  803 

Picene  in  HgO .  759 

Picolines  +  o-Chlorphenol,i .  pts.  650 
Picoline  +  Picric  acid,f.pts.  647 

Picoline  +  Pyrazine  carbox- 

yllic  acid, f.pts .  637 

Picolines  +  SQg .  523 

Picoline  Oxalates  in  solvents  660 

Picoline  phthalates  in  solvents  661 

Picolinic  acid, f.pts .  652 

Picolinic  acid  +  Nicotinic 

acids,  f.pts . 

Picramide  +  Dinitrophenol  + 

Picric  acid, f.pts .  647 

Picric  acid, f.pts.,  soly .  647 

Picric  acid  + Acetamide, f.pts.  598 

Picric  acid  +  NH^NOj .  593 

Picryl  chloride,  f.pts .  646 

Pimelic  acid, distr.  and  f.pts.  690 
Pimelic  acid+Adipic  acid, 

f.pts .  667 

Pinacol,  distr .  ^7^ 

pinacolin  +  H20 .  ^7*^ 

Pinacone  + Ethylene  diamine, 

„  OJO 

f.pts . 

i,  632 

Piperazine,  distr . 

644 

Piperidine, distr . 


Piperidine  flavianate  in  HgO, 

ale .  719 

Pivalic  acid,  di3tr .  643 

Polybutene,  solvation .  622 

Polymers  in  chlorinated  solvents815 

Polymethyl  methacrylate  in 

solvents .  815 

Polymethyl  methacrylate  in 

Chlorinated  solvents .  815 

Polymethyl  vinyl  ketone  in 

solvents .  815 

Polymethyl  vinyl  ketone  in 

Chlorinated  solvents. .  815 

Polystyrene  in  mixed  solvents  816 
Polystyrene  in  Toluene,  Decane  700 

Polythene  in  solvents .  816 

Polyvinyl  acetate  in  solvents  815 

Polyvinyl  acetate  in  chlorin¬ 
ated  solvents .  815 

Polyvinyl  chloride  in  solvents  815 
Ponceau  Red  +  KgSO^  +  H20. . . .  327 

Procaine  (see  Novocain)....  754,  5 
Progesterone  in  HgO,  aq.solns.  818 

Prolactin  hydrochloride  in 

alcohols .  818 

Proline  phosphotungstate  in 

aq.  solns .  641 

Propane , liq. -vap.  data .  610 

Propane  in  benzene .  610 

Propane  +  COg . 

Propane  +  .  822 

Propane  +  HgS .  833 

Propane  +  Hydrocarbons .  610 

Propane  + Pentane  + Coal  tar...  813 

1,2  Propanediol, distr .  612 

Propane-1  sulfamides, f.pts.  .609,14 
n-Propanol, distr.  and  soly...  610 
n-Propanol, C. S. T.  data...  695,  812 

n-Propanol  -  CCl^  -  H20 .  86 

n-Propanol  +  Chlorex, f .  pts. . .  627 

iso  Propanol, C.  S.T.  data.  695,  812 

iso-Propanol  +H20,  liq. -vap.  ^ 

data . . . 

61 1 

iso-Pro pan ol  in  amines . 

iso-Propanol  +  diisopropyl 

ether  +  . .  611 

iso-Propanolamine,  distr .  614 
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Propargyl  alcohol +  Benzene 

+  H20 .  6O3 

Propene,  See  Propylene. 
Propionaldehyde , distr. .......  607 

Propionaldehyde  +  Ditnedon.  ...  607 

Prop ionaldehyde  +  Methanol,  f .  pts  .581 

Propionamide, distr .  609 

Propionates,  alkyl,  alkoxy,  in 


HgO .  642 

Propionic  acid,  distr.  .  . .  608 

Propionic  acid,C.  S.  T.  data. 695,812 

Propionitrile  +  SnCl4 .  529 

Prop  ionitrile  +  TiCl4 .  537 


n-Propylamine, distr,  and  soly.  613 


iso  Propylamine  in  glycols...  613 

iso  Propyl  benzenes  in  aq. 

solns . .  656 

Propyl  chlorides  +  BC13 .  54 

Propylene  in  aq.  solns .  604 

Propylene  +  iso  Butane, liq. -vap. 
data .  605 

Propylene  +  Ethylene, liq. -vap. 
data.;  C.S.T.  data .  590 

Propylene  +  HgS .  233 

1,2  Propylenediamine, di3 tr. . .  614 

1,2  Propylene  glycol, distr. . .  612 


Propylene  glycol,  C.S.  T.  data 

657,  720 

iso  Propyl  ether  +  iso  Propyl 
alcohol,liq. -vap.  data .  612 

n-Propyl  fuorate , C. S. T.  data  668, 
674  ,  692  ,  695,  70  6,  709  ,  8  12 

iso  Propyl  naphthalene , C. S. T. 

data .  752 

n-Propyl  phenyl  ether + 0eCl4.  210 

2-Propyn-l-ol,  See  Prooargyl 
alcohol 

Pseudo  cumene  + Chlo rex ,f. pts.  628 
Pseudo  cumene,  C. S. T.  data....  716 


Putrescine  ,distr. .  636 

Putrescine  flavianate  in  HgO, 

ale .  719 

Pyramidon  in  HgO,  distr .  753 

Pyramidon  +  Sulfonal, f . pts . . .  679 

Pyrazine  carboxyllic  acid, 

f- Pt3 .  637 

Pyrazine  carboxyllic  acid  + 
Nicotinic  acids, f.  pts .  652 


Pyrazine  carboxyllic  acid  + 

Picolinic  acid, f. pts. .  652 

Pyrene  in  HgO .  768 

Pyrene  in  aq.  solns.... .  768 

Pyridine, distr.  and  f.pts....  638 

Pyridine, C.  S.  T.  data .  668, 

674,  692,  695,  706,  709,  812 

Pyridine  +  Benzene  +  HgO .  638 

Pyridine  +  Bromoform , f . pts . . .  572 

Pyridine  +  CBr4,  f.pts .  569 

Pyridine  +  CC14 .  86,570 

Pyridine  +  Chloroform .  573 

Pyridine  +  Ethanolamine  + 

Ethyl  ether .  602 

Pyridine  +  HgS04  +  HgO .  639 

Pyridine  +  IC1 .  247 

Pyridine  +  Iodoform, f.  pts. .. .  573 

Pyridine  +  (NH4)gS04  +  HgO...  408 

Pyridine  +  SOg .  523 

Pyridine  oxalate  in  solvents.  639 
Pyridine  phtbalate  in  solvents  639 

Pyridine  sulfate  in  HgO .  639 

Pyrocatechol, distr.  and  f.pts.  659 
Pyrocatechol  + Nicotinamide, 

f.pts .  658 

Pyrogallol, distr . . .  659 

Pyromucic  acid, f.pts .  638 

Pyrrol  carboxyllic  acid, f.pts.  639 

Pyrrol  carboxyllic  acid  + 

Furoic  acid, f.pts .  638 

Pyrrol  carboxyllic  acid  +  Thio¬ 
phene  carboxyllic  acid ,f. pts.  638 

Quinacrine  hydrochloride  in 

aq.  HCT .  799 

Quinic  acid, distr .  691 

Quinine,  distr .  794 


Quinine  salts  (double)  in  HgO.  794 
Quinoline  +  Picric  acid, f.pts.  647 

Quinone,  distr .  543 

Quinone,  C.  S.  T.  data.  695,  709,  812 
RDX  +. Trinitrotoluene, f. pts. .  680 

Resacetophenone  +  H3B03 .  59 

Resorcinol, distr.  and  f.pts..  658 
Resorcinol, C.S.T.  data  657,686,703 
720,722,732,737,751,752,757,760 
Resorcinol  +  NH4N03 . .  393 
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Resorcinol  +  Urea  (+  HgO) . .  582,  3 


Resorcylic  Aldehyde  +  H3BO3. .  58 

Rhamnose,  distr .  672 

Riboflavin  in  aq.  solns .  817 

Salicin;distr .  754 


Salicylalcohol,C.S.T.  data..  734, 

7  35,  739  ,  7  53,  754  ,  766  ,  769,  820 


Salicylaldehyde, C. S.  T.  data.  668, 
674,  691,  692,  695,  706,  709,  812 

Salicylaldehyde  +  Ethylenedi- 

amine, f.pts .  602 

Salicylic  acid  in  aq.  solns. 682,  3 
Salicylic  acid, distr.,  f.pts. 683,4 


Salicylic  acid  +  Ethylenedi- 

aroine,  f . pts .  602 

Salicylic  acid  in  furfural...  683 
Salicylic  acid  +  NgH^ .  368 


Salol  +  Phenylenediamines,  f.  pts .  661 

Sapoalbin  in  aq.  ale. ,  sol¬ 
vents .  816 

Saponin  in  aq.  ale.,  solvents  816 

Sarcosine  anhydride  +  Choles¬ 
terol,  f.pts .  671 

Sebacic  acid,distr .  726,  7 

Sebacic  acid,C.S.  T.  data  726,  739 
Sebacic  acid  in  furfural .  726 

Sebacic  acid+Suberic  acid, 

f.pts .  705 

Serine  in  acetic  acid .  610 

Sorbitol  in  HgO,  CgH^OH .  677 

Sorbose  in  HgO,  CgHgOH .  672 

Sparteine,  distr .  766 

Stearamide  in  solvents .  788,  9 

Stearamides,  f.  pts .  774 

Stearanilide  in  solvents .  798 

Stearic  acid  in  HgO .  785 

Stearic  acid  in  solvents...  785,- 7 

Stearic  acid,  f.pts .  787 

Stearic  acid  in  acetone .  774 

Stearic  acids  and  amides,  f.  pts.  774 
Stearic  acid  in  benzene .  773 


Stearo-4-Anisid ine,  2-Na2^®4 

i n  HgO . 

Stearone  in  solvents . 

Stearonitrile  in  solvents.. 
Stearonitrile, f. pts . 


.  787 

.  808 
784,  5 
.  785 


Stearonitrile  +  Palmitoni- 

trile,  f.pts .  77i 

Strychnine  acid  sulfate  in 

aq  .  H2S04 .  796 

Styphnic  acid  +  HgO,  f.  pts. . . .  647 

Styrene  +  HgO . 228,  699 

Styrene  in  aq  .  solns .  699 

Styrene,  C.  S.T.  data .  699 

Styrene  +  Butadiene, liq. -vap. 

data .  618 

Styrene  + Ethylbenzene, liq. - 

vap.  data .  700 

Suberic  acid,distr.  and  f.pts.  705 

Suberic  acid  +Adipic  acid, 

f.pts. .  667 

Suberic  acid  + Nicotinamide , 

f.pts .  658 

Suberic  acid  +  Pimelic  acid, 

f.pts . 690 

Succinic  acid,  soly.  and  distr.  619 

Succinimide,distr .  617 

Succinonitrile^  distr .  615 

Sucrose  +  HgO,  distr .  741 

Sucrose  +  BaO  +  HgO .  75 

Sulfadiazine  and  derivatives 


in  HoO,  aq.  solns.,  solvents 

661  -  664 

Sul faguanidine  and  derivatives 
in  HpO,  aq.  solns.,  solvents. 

661  -  664 

Sulfameraz ine  and  derivatives  in 
HgO,  aq.  solns.,  solvents  661-664 

Sul fame thylthiazole  and  deriva¬ 
tives  in  HpO,  aq.  solns., 
solvents .  661-664 

Sulfanilamides  and  derivatives 
in  HpO,  Aq.  solns.,  solvents. 

d  661-664 


Sulfapyridine  and  derivatives 
in  HpO,  aq.  solns.,  solvents. 

d  661-664 

Sulfonal  +  Pyramidon,f. pts. • •  679 

Sulfur  dioxide  +  organic  empds., 

C.  3.  T.  data.  668  ,  674,  691,  692, 
695  ,  706,  726,  739,.  769  ,  770  ,  81- 

Superpoly  ethylene  adipate  in 
chlorinated  solvents . 

Superpoly  hexamethylene  adipate 
in  chlorinated  solvents....  81° 

Tar,  Coal  +  Pentane  +  Propane  013 
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Tartaric  acid,soly.  and  diatr.  622 


Tartaric  acid  +  HgBO-j .  58 

Testosterone  in  aq.  solns....  819 

Tetraamyl  ammonium  iodide  in 

benzene  solutions .  796 

Tetrabrom  fluorescein,  brom 

acid  in  solvents .  793 

Tetrachlorethylene  +  CC14. . . .  87 

Tetrachlorethylene  +  Ether 

+  H2S04 .  87 


Tetrachlormethane,  See  Carbon 
tetrachloride 

Tetrachlor-o-xylene  in  Benzene  697 


Tetramethyl  ammonium  bromide 

*  Br2 .  04 

Tetramethyl  ammonium  bromide 

+  Br2  +  H20 .  84 

Tetramethyl  ammonium  flavianate 
in  H20,  ale .  719 

1,2, 3, 4,- Tetramethyl  dichlor¬ 
benzene  in  benzene •  722 

Tetraroe thylene  dismine, distr.  636 

Tetranitropentaerythrite  + 

Picric  acid,f.pt3 .  647 

Tetrathioorthocarbonate  of 

methyl  +  Naphthalene^,  pts .  645 

Tetryl  +  Trinitrotoluene, f. pts.  680 


Tetradecanamide  in  solvents .. 763, 4 


Tetralecane  +  Anil  ine ,  C.  S.  T.data  764 


Tetradecanoic  acid  in  H20. . . .  762 

Tetradecanoic  acid  in  solvents 

762,  3 


Tetradecanoic  acid,f.pts.  .. .  ..  763 

Tetradecanol  in  solvents .  764 

Tetradecanol,  f.  pts .  765 


Tetradecylamine  in  solvents; 

f.pts . .  765 

Tetradecylamine  acetate  in  ale. 766 


Tetradecylamine  hydrochloride 

in  ale .  765 

Tetraethyl  ammonium  hydroxide, 
distr . . .  712 


Tetraethyl  ammonium  iodide  in 


mixed  solvents .  711 

Tetraethyl  benzenes,!. pts. .. .  760 

Tetraethylene  glycol , distr. . .  711 

Tetraethylurea,  dis  tr .  719 


Tetrafluorme thane  +  Boron  tri- 
fluoride .  5g 

Tetrahydrofuran  +  CC14 .  86 

Tetrahydro  furan  +  GeCl4 .  210 

Tetrahydro  furan  +  SiCl4 .  525 


Tetrahydrofuryl  alcohol, C.  S. T. 
data.  668,  674,  691,  692,  695, 
706  ,  709  ,  726,  739  ,  770  ,  7  9  5  ,  812 


1,2, 3,4-Tetrahydronaphthalene 
in  benzene . 

Tetrahydropyran  +  GeCl... 

4  *  * 

Tetraiodofluorescein,  FD  and  C 
Red  No.  3  in  HgO . 

Tetralin,C.S.T.  data . 


722 

210 

793 

722 


Thebainei  distr .  791 

Theophylline  in  aq.  solns....  688 
Thianthrene,  f.pts .  736 

Thiazole  carboxyl lie  acids, 

f.pts .  614 

Thiazole  carboxyllic  acid  + 

Nicotinic  acid, f.pts . .  652 

Thiocarbanil ide,  C. S.  T.  data..  812 

Thiodilactic  acid, f.pts .  667 

Thiophene  +  Benzene, f. pts. .. .  615 

Thiophene  carboxyllic  acid, 

f.pts .  638 

Thiourea, distr .  583 

Thymol  +  NgH4 .  368 

Thymol  •+  o-Phenylenediamine , 

f.pts .  661 

Toluene,  f.  pts .  686 

Toluene, C. S.  T.  data .  685,  6 

Toluene  +  n-Butanol  +  H20....  633 

Toluene  +  Decane  +  Aniline...  686 
Toluene  + Diethylamine  +  H20. .  635 


Toluene  dEthylacetate  + Butanol  629 

Toluene  +  Na  Stearate .  433 

Toluene  +0ctadecane+  Aniline.  686 


Toluene  +  Perfluoromethyl 
cyclohexane . 

Toluene  +  p-Xylene; f . pts . 

p-Toluic  acid  +  Bromthiophene 

carboxyllic  acid, f.pts . 

Toluidine,  corr . 

Toluidines,  C.  S.  T.  data . 

674,  691,  692,  695,  706,  709,  812 
Toluidine  +  Acetic  acid, f.pts.  595 
Toluidines  + Allyli3othiocyanate604 


685 

703 

636 

689 
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Toluidines  +  AsC13 .  47 

Toluidines  + Formic  acid, f.pts.  575 

o-Toluinitrile  +  SnBr^ .  527 

p-Toluinitrile  +  SbClj .  523 

Toluinitriles  +  SnCl4 .  529 

p-Toluinitrile  +  TiCl^ .  537 

l-o-Tolylazo-2-Naphthol,  sol¬ 
ubilization  of.... .  810,  11 

Triace  tin, diatr .  716 

Tributyl  citrate  in  H20. ...721,  2 
Tricarballylic  acid,distr. . .  665 

Trichloracetic  acid, distr. . .  586 

Trichloracetic  acid  +  Aceta¬ 
mide  ,  f.pts. . .  •••  586 

Trichloracetic  acid  +  HCIO^.  222 
Trichloracetic  acid  +  HgSO^.  234 
Trichlorethane  +  2-Butanone 

+  H20 .  623.  4 

Trichlormethane ,  See  Chloroform 

Trichlormonofluor  methane  in 

various  solvents . .  571 

3,4,5  Trichlor  o- Xylene  in 

Benzene. .  638 

Tricosanone  in  solvents .  799 

Tridecane  +  Aniline , C. S. T.  data  757 
Tridecanoic  acid  in  solvents  756 
Tridodecyl amine  in  solvents.  808 
Tridecylamine  acetate  in 

c2h5oh . 757 

Tridecylamine  hydrochloride 

in  C2H50H .  757 

Tridecylic  acid  in  solvents.  756 

Tridecylic  acid,f.pts.. .  756 

Tridodecylamine,  f.pts.. .  BOB 

Triethanolamine,  distr. .  678 

Triethanolamine, C. S. T.  data  657, 

699,  720,  722,  732,  737,  751, 

7  52  ,  7  53  ,  757  ,  758  ,  760  ,  7  66,  769 

Tr iethylamine  +  Hg0,distr. ..  677 

Triethylamine  + Acetic  acid..  594 

Trie  thylaminehydrochloride 

in  mixed  solvents .  678 

Triethyl  benzene,  C.  o. T.  data  739 
Triethyl  citrate, distr .  740 

Triethylene  glycol, distr..  ..  677 


Triethylene  glycol, C.  S.  T.  data. 

657,  686, 699,  703, 715, 716, 722, 723, 
724,  732 ,734,735, 737 , 739, 752, 753, 
754,760,766,769,770,782,795,  820 

Triethylene  tetramine,  distr. .  679 

Trifluormonochlor  methane  + BFj  56 

Triraesic  acid,distT .  712 

Trimethyl  acetic  acid,di3tr. .  643 

Trimethylamine, distr .  614 

Trimethylaraine  flavianate  in 

H20,  ale .  719 

Trimethylamine  in  S02 .  614 

Trimethyl  borine  +  Ethylene, 

f.pts .  590 

2.2.3  Trimethylbutane  +  Nitro¬ 
benzene,  C.S.T.  data .  651 

Trimethyl  c itrate,  dis tr .  716 

Trimethylene  glycol, distr.  .. .  612 

3,5,5  Trimethylhexandic  acid 

in  aq.  solns .  718 

3,5,5  Trimethylhexanol  in  aq. 

solns .  ^1® 

2.2.4  Trimethylpentane  +  H2. .  214 

2,2,4  Trimethylpentane  +  Nitro¬ 
benzene,  C.  S.  T.  data .  651 

Trimethyl  phosphate, f.pts. .. .  613 

Trimethyl  phosphate  +  Acetic 

acid,  f.pts .  596' 

Trimethyltrichlorbenzenes  in 

benzene .  71^ 

Trinitro  resorcinol  +H20,f.  pts.  647 

Trinitrotoluene,  f.  pts .  680 

Trinitrotoluene  +  Acetamide, 

f.pts .  598 

Trinitrotoluene  +  AsBr3 .  47 

Trinitrotoluene  +  AsClj .  47 

Trinitrotoluene  +  BiBr-j .  82 

Trinitrotoluene  +  Dinitrophenol, 

„  648 

l. pts .  • 

.Trinitrotoluene  +  NH4N03 .  393 

Trinitrotoluene  +  PBr^ .  498 

Trinitrotoluene  +  Picric  acid,  ^ 

f.  pts . 

Trinitrotoluene  +  SbBr3 .  523 

Trinitrotoluene  +  SbCl3 .  523 

Trinitrotoluene  +  SnBr4 . 

Trinitrotoluene  +  3nCl4 . 
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Trinitrotoluene  +  TiCl4 .  537 

Trioctadecylamine  insolvents.  809 
Trioctadecylamine,  f.  pts.  .....  809 

Trioctylamine  in  solvents....  800 

Trloctylamine,  f . pts .  800,  1 

Triphenylcarbinol  +  Ethylene- 

diamine  ,  f.  pts . €02 

Triphenylcarbinol  +  TriDhenyl- 
chl'orme thane,  f .  pts .  791 

Triphenylchlorme thane  +  Tri¬ 
phenylcarbinol  f.  pts .  791 

Triphenylene  in  HgO . 758 

Triphenylene , f .  pts .  782 


Triphenyl  phosphate , C. S. T. data  692 

Triphenyl  phosphite,  C.  S.  T.  data 

695,  709,  726,  770 

Triptane  +  Nitrobenzene , C.  S. T. 


da  ta .  651 

Tropine, distr .  706 

Tryamine  flavianate  in  HgO, ale. 719 
Tryptophane  in  acids .  733 

Tryptophane  phosphotungs tate 

in  aq.  solns .  734 

Tyrosine  in  HgO,  NH3 .  715 

Undecane  + Aniline, C.S.T.  data  736 


Undecylic  acid  in  HgO,  solvents 


735,  6 

Undecylic  acid,  f.  pts .  736 

Urea  in  H20 .  582 

Urea,distr .  583 

Urea  +  Ca  (NO3)  2  +  HgO .  124 

Urea  +  CaS04  +  H20 .  141,  2 

Urea  flavianate  in  HgO,  ale..  719 

Urea  +  KBr  +  HP0 .  262 

Urea  +  KC1  +  H20 .  284,  5 

Urea  +  KH2P04  +  HgO .  321 

Urea  +  K2S04  +  HgO .  324 


Urea  +  N2H4 . . .  367 

Urea  +  NH4H2P04  +  H20 .  402 

Urea  +  NH4N03 .  393 

Urea  +  NH4N03  +  H20 .  393 

Urea  +  NH4N03  +  NaN03 .  393 

Urea  +  Phenol  +  H20 .  582 


Urea  +  Resorcinol  (+H20) . . .  582,  3 
Urea  Nitrate  +NH4N03  +  NaN03.  393 
Urethane,  distr.  and  f.pts. ...  609 

Urethane  +  Acetanilide  + 


Nitrobenzene,  f.  pts .  651 

Urethane  +  All yl thiourea  + 

Nitrobenzene,  f.pts .  651 

Urotropine  +Acetic  acid, f.pts.  595 

iso  Valeramide,  distr .  644 

Valeric  acid  +  368 

iso  Valeric  acid,  distr .  643 

Valine  in  Butyric  acid. .  644 

Vanillin,  distr . . .  702 

Vinylite  in  solvents.........  815 

Wax,  cotton, in  solvents .  813 

Xantogen  succinic  acids  inH20  689 

Xylenes ,  f .  p  ts .  703 

Xylenes, C.  3.  T.  data .  703 

Xylenes  +  Ethyl  benzene , f. pts .  703 

Xylenes  +  Na  Stearate. .  438 

Xylenes  +  Toluene, f. pts. .... .  686 

2, 4-Xylen-l-ol,  C.  S.  T.  data  674, 

695,  709,  812 

Xylidines  C.S.  T.  data .  668, 

674,  692,  695,  706,  709,  712 
Xylols, cloud  points .  55s 


Yellow  AB,  solubilization  of.  811 
Zein  in  mixed  and  aq.  solvents  819 
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A+Ng . 

Ag  +  As . 

As  +  Cr . 

AagOs  +  CaO  +  HgO . 

Ag  +  PbClg . 

"  +  NagO  +  HgO . 

Ag  +  PbgPgOr, . . 

As205  +  BaO  +  HgO . 

.  59 

ActAu  +  KCN  +  FUO 

50 

»  +  CaO  +  HgO . 

AgBr  +  Cu . 

"  +  NagO  +  HgO . 

3 

4 

21 

2 


+  InCl3 .  251 


AgCl  + Ag3A904. . . 
AgCl  +  AgBr  +  Agl . 
"  +Ag3P04.  ... 

"  +  Cu . 


"  +  Pb . 

^®2^r2®7  *  ^r03  * HgO. 

Agl  +  AgBr  +  AgCl . 

"  +K3  +  HgO . 

"  +  Pb . 

AggO  +Cr03  +H20 . 

a«4P2°7  +Pb . 

AggS  +  AgCl  +  CugS. . .  . 

"  +  CugClg . 

A1  +  CaClg . 

A1  +  FeS . 

A1 +  MgC lg . 

A1  +  . . 

A1  +  NaF . 

A1  + ZnClg. ...» . 

AlBr3  +IC1 . 

Alda  T  IC1 


3 

"  + 


+  C6H5NOg. 


A1F3  +A1C13  +HgO . 

"  +  . . 

"  +  . . 

A1NH4(S04)2  +CrNH4(S04)g  +HgO 

A1(N03)3  +A1F3  +  HgO . 

AlNaSi04  +CaSi03 . 

AlgOs  +  BeO  . . 

«»  +  "  . . 

«  +  "  +  ThOg . 

••  . . 

«  +  NagO  +  HgO 

Alg (S04) 3  +  Agg304  +  HgO 

V 


2 

15 

4 

2 

2 

15 

2,  499 

13 

14 
32 
40 
32 
32 
35 
32 

..  247 

.  .  '247 

. .  '247 

30 


+  A1F3+H20: .  34 

+  Alg03  +HgO. 


Al2(Se04)3+Al2(S04>3  +H2°* 


AIR  in  Acetone .  587 

BBr3+B .  52 

BF3'NH4F+HgO .  383 

B203  +  CaO  +  HgO .  103 


466 
514 
177 
33 
.  145 

79 
79 
79 

.  128 
.  413 

22,  23 


.  257 

.  21 

.  342 

.  21 

.  420 

.  508 

.  555 

.  555 

Ba+LiCl .  71 

.  59 

.  75 

.  248 

.  75 

.  59 

. 61,  62 

.  76 


+  K2B4°7 . 

-SgO-AggO . 

+  MgO  +  HgO . 

-  NagO  -  AggO . 

+  "  +  COg  +  h2o- 

+  PbO  +  SiOg . 

+  ZnO . 

+  "  +  SiOg . 


BaBrg  +  Ba. 


38 

46 


"  +  Ba  (OH)  g . 

"  +  InBr3  +  HgO. .  . 

BaC03  +  Ba  (OH}  g . 

BaClg  +  Ba . 

"  +  BaBrg  +  HgO. . . 

”  +  Ba  (SH)  g  +  HgO 

"  +  InCl3  +  HgO .  249,  250 

"  +  NaHS  +  HgO . 

Ba(C103)g  +Ba(Br03)g  +HgO 

BaFg  +A1F3  . .  35 

"  +  BaClg. • •  • 

*»■  +3rClg.... 

Balg  +InI3  +  HgO 

Ba(N03)g  +  AgTK)3  t  iMaitujj 

••  +nh4no3 . 

«  +  "  +  NaN03- . 

**>  +  Ra  (N03)  g . . 

BaO  +  Bg03 . 

Ba  (OH)  g  +  BaS  +  Ib^3  +  H2° 

BaS  +Ba  (OH)g  +  Ing^  +HgO 
BaS04  +  . . . 

BeClgt  BaClg  +  HgO .  ^ 

F, 

BeO  +  BaO 


BeNa2F4  +HgO- 


76 
65 
35 
71 
71 

253 

+  NaNO, .  20 

393 

393 
513 
57 

254 
254 

71 
67 
63 
75 
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S7 

83 

BeO  +Bg03  +  LigO . 

ip 

104 

163 

6 

551 

p 

551 

BiF3  +  Bi  +  Ag . 

82 

2  o' 

554 

.  50 

CaOClg  +  CaClg  +  Ca  (OH)g  +HgO.  .  . 

118 

D  XgU.jj  T  ASgVJnj . 

.  82 

Ca  (OH).g  +  CaOClg  +  CaClg  +HgO.  . . 

118 

.  52 

CaSO.  +  AloO, +  CaO  +  HgO . 

39 

"  +CaC03  +  NaCl  +  COg +HgO. . 

108 

.  87 

”  +  CaO  +  PgO^  +  HgO . 133, 

134 

^ . 

"  +  Ca  (OH), g  +  HgO . 129, 

130 

56 

CaSpO-i  +  CaClp  +H?0 . 

119 

56 

. . 128, 

130 

CNCl  +HCN . 

O 

Ca2Si04  +Ca3(P04)g . 

136 

co  +  co2 .  98 

COg...  668,674,692,695,706,709,812 
"  +  HgO . . . 

"  +  «2S . 

"■  +NH3  +  HgO . 

”  +  NagO  +  BgQjj  +  HgO . 

COClg  +bci3 . 


"  +  BF3 . 

Ca  +AICI3 . 

CaBrg  +  InBr3  +  HgO . 

Ca  (CNS)  g  +  AgCNS  +  Hg0.  . 

CaC03  +NagCr04 . 

CaClg  +A1 . 

"  +  BaClg  +  NaCl.  . . . 

"  +  Ca . 

"  +Ca0+Pg05+flg0. 

"  +InCl3+fl20 . 

"  +  KF . 

"  +  PbClg  +  HgO . 

n  +ZrOg . 

CaFg  +AIF3 . 

n  +  LiCl . 

Calg  +I11I3  +  HgO . 

Ca (NO3) g  +  CaCr04 . 

"  +KgCr04 . 

"  +  KNO, . 


...  224 

...  233 

. . .  373 

...  420 

54 
56 
32 

. . .  248 

12 

...  121 
32 
71 

...  101 
...  130 

249,  250 
. ..  287 

.  . .  502 

.  . .  564 

, . ..  35 

. . . .  120 

-  253 

. ...  121 
.  . . .  121 
....  311 


CbF5 +KF +HF +HgO . 295,  296 

.  295 

..295,  296 

.  296 

. .  274 


CdClg  +  AgCl  +  Pbd,g.  . 
"  +  BaClg +H20. . . 

"  +CdBrg +HgO. . . 

"  +I11CI3 . 

Cdlg  +  CdBrg . 

Cd  (N03),2  +  NH4N03. . .  . 
CdS04  +  Cd (OH) g  +  HgO. 


CaO +Alg03 +HgO .  39 

"  +  "  +Ca304  +Hg0 .  39 

"  +  BeO  +  AI2O3 .  79 


CbKFg  +  HF  +  HgO . 

CbKgF7  +  HF  +  HgO . 

CbK20F5  + HF + HgO . 

Cbg05  +  KgO +  HgO (+C02) . . 

CdBrg  +  BaBrg  +  HgO . 63 ,  64 

.  13 

. 68,  69 

_ 146  -  148 

.  251 

.  149 

.  393 

....157,  159 

Clg+Br.g  +  Ig .  83,  84 

"  +  CHgClg  f.pts .  574 

"  +CH3CI  f.pts .  575 

"■  +HC1 .  217 

C0CI3  +I11CI3  +HgO .  251 

CoS04  +  CoCl,2  +  HgO .  169 

w  +  Co  (OH)  g+ HgO .  173 

"•  +  KC1  +  HgO .  168 

Cr  +  As . 47 

CrK(S04)g +CrNH4(S04)g +HgO. . .  327 

CrNH4  (S04),2  +  CrK  (S04)  g  +  HgO.  . .  327 

Cr03 +AggO +HgO .  15 

"  +  CaS04  +  HgO .  138 

"  +  CuO  +  HgO .  191 

">  +  ZnO .  558 

CsBr+KF . . .  295 

"  +  LiCl .  337 
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CsBr 

+  LiF . 

(Cu2(c5H5N)4)Cl2+ 

ft 

+  Lil . 

(Cu?(CgHgN)4)  Cl?  +HP0 . 

103 

M 

+  NaF . 

CuCl  +  Ag . 

2 

tt 

+  RbF . 

"  +  AgCl  +  CugS . 

13 

CsCl  +  AlBr3  +  C6H5N02 . 

14 

tt 

+  CdClg . 

CuK2S04  +  CoK2S04  +  h2o . 

174 

ft 

+  "  +  RbCl . 

. .  .  154 

Cu(nh4)2(so4)2  + 

ft 

+  KBr . 

cuk2(so4)2  +  h2o . 

196 

tt 

+  KF . 

...  295 

CuO  +  CrO  +  H20 . 

191 

tt 

+  LiBr . 

...  332 

3CuO- CuClg  +  HgO . 

190 

tt 

+  LiF . 

Cu20  +  CoS . 

173 

It 

+  Lil . 

"  +  Cr203 . 

176 

tt 

+  NaF . 

Cu(0H)2’ CuC03  +  H20 . 

185 

»• 

+  RbF . 

Cu(OH) 2  +  CuCr04  +  HgO . 

191 

O 

CO 

*3 

+  aif3 . 

3Cu(0H)2* CuS04  +  H20 . 

196 

tt 

+  KBr . 

5Cu(0H) ^  CuS04  +  NH3  +  H20.  . 

195 

it 

+  KC1 . 

Cu2S  +  AgCl . 

14 

tt 

+  KI . 

"  +  "  +  AgpS . 

13 

tt, 

. . .  329 

"  +  "  +  CuCl . 

13 

»t 

T  iar3 . 

+  LiBr . 

"  +  Cu20 . 

193 

tt 

4  XiiOl  . 

. . . .  337 

CuSO,  +A1p(SOa)t  +  HpO . 

41 

tt 

4-  T  1  T 

340 

"  +  Cu  +  Se . 

183 

tt 

+  NaBr . 

"  +  CuO  +  ZnO  +  ZnS04  +  HgO 

195 

tt 

4.  Kb/’l  . 

, . . .  456 

"  +  Cu (OH) p  +  HpO . 

194 

tt 

4.  WqT  . 

. . . .  469 

CuSeOA  +  Cu(OH)p  +  H?0 . 

194 

513 

DBr  +  HBr. . 

215 

514 

236 

. .  517 

Fe  +  A103t . 

40 

Csl 

ft 

295 

Ct  0 

"  +CaS . 

136 

+  LiBr . 

FeCl2  +  H2S  +  HC1  +  HgO . 

231 

1% 

+  LiCl . 

FeCl3  +A1C13  +KC1  +  HC1  +Hg0. 

31 

338 

"  +  HpO . 

205 

ft 

+  NaF . 

d 

FeNH4 (S04) 2  +  CrNH4 (S04) 2  +  R2° 

176 

tt 

+  RbF, . 

"  +kai(so4)2  +h2o. 

46 

CsNOr.  +  NoHa-HNO . 

Fe(N03)3  +  A1(N03)3  +  HgO.  .36 

,  37 

1  7ft 

352 

CsV03  +  usui. . 

1  79 

199 

0 

"  +  . . 

360 

Cu 

0 

199 

"  +  AgCl. . . . 

"  +  As . 

”  +  "  +  Ni. 

CuAu  +  KCN 

CuBr  +  Ag . 

"  +  AlBr3  +  CgH^CH-j. 


+  h2o. 


47 

47 

50 

2 

29 


+  Si. 


Fe2°3  +  Ca0' 


+  Cr203(+H20) 


+  CuO. . .  . 
+  Na2C03. 


199 

120 

176 

193 

447 


I  24O 


(For  locat 


inorganic  and  metal-organic  cross  reference  index 

1#|  .ot  fonnd  by  searching  the  a  Ip  habe  t  icily  arra.ged 


tables) 


Fe203  +  Na2C03  +  Na20 . 

Fe  (OH) 3  +  Fe2(S04)3  +  HgO. 

FeS  +  . . 

"  +  . . 

"  +  . . 

"  +  Pb . . 

FeS04  +  A12(S04)3  +  H20... 

FeSi03  +  . . 

Ge  +  As . 

Ge  -  Bi . . 

GeCl4  +  AsC13 . 

Hg  +  co2 . 

H3B03  +  K2S04  +  HgO . 

HC1  +  BF, . 

"  +  Fe,203 . 

"  +  (nh4) 2so4  +  h2o . 

"  +  Na2S04  +  H20 . 

+  ZnCl2  +  H20 . 

HF  +  CsF . 

"  +  FeF3  +  H20 . 

"  +  KF  +  HgO . 

"  +  NaF  +  H20 . 

hio3  +  kio3  +  h2o . 

HN03  +  AgNO-j... . 

"  +  b2o3  +  h2o . 

"  +  HC1 . 

"  +  HC1  +  R20 . 

"  +  Mn(N03)2  +  H20 - 

"  +  NO . . 

”  +  Zr(N03)4  +  H20.  .  .. 
hno3(s°3)2  +  h2so4 . 


"  +  organic  cmpds :  see 


. .  447 

. .  209 

40 

..  136 

. .  494 

. .  199 

42 

.  .  199 

47 
82 

..  47 

98 

.  .  323 

55 

..  161 
.  .  205 

. .  376 

.  .  450 

..  558 

..  178 


292-294 
. . .  462 

. . .  302 

20 
56 

. . .  217 

217,  218 
...  359 

...  413 

...  564 

...  234 

228,  229 
organic 


index  under  H20 

H3p04  +  CaHP04  +  H20 .  132-134 

"  +  NH3  +  H20 .  394-396 

"  +  NH4H2P04  +  J?20 .  399 

"  +  "  +  (NH4)2S04  + 

fl20.  399 

"  +  (NH4)2S04  +  H20  .  408 

H2S  +  BC13 .  54 

"  +  CQ2 .  98 


H2S  +  HgS  +  HC104  +  HgO .  243 

H2S04  +  Ag2S04  +  "  .  23 

«  +  Alg  (S04)  3  +  HgO .  41 

"  +  Be  SO  4  +  H20 .  80-82 

«  +  PeS04  +  " .  206-208 

"  +.HN03  +  " .  224 

••  +  "  +  S03 .  223 

«  -f-  (S04)  3  4  H20. .  • .  255— 256 

"  +  NH4C1  +  H20 .  376 

"  +  NaCl  +  " . .  450 

"  +  Pyridine  +  R20. ......  .  639 

"  +  TiQ2  +  H20 .  538 

»•  +  ZnS04  +  " . 559-560 

"  +  Zr(S04)2  +  H20. ...  565,  6 

^2S>2°7  +  %9Q4  +  HS03C1 .  234 

HS03C1  +  "  +  H2S207  .  234 

hso3nh2  +  nh4so3nr2  +  1^0. ...  410 

H2Se04  +  MgSe04  +  HgO .  356 

H2SiFg  +  HF  +  H20 .  '222 

Hg  +  Ag .  1*  2 

"  +  A1 .  28 

"  +  Pt .  513 

HgBr2  +  AlBr3 .  29 

HgCl2  +  HgO  +  H20 .  241,  242 

Hgl2  +  Cdl2  +  H20 .  155 

HgO  +  As2S3 .  50 

"  +  HgCl2  +  H20 .  241,  242 

HgS  +  As2S3 .  50 

I2  +  Agl  +  Benzene .  16 

"  +  AsI3 .  49 

"  +  Br2  +  Cl2 .  83,  84 

"  +  CsBr  +  Benzene .  177 

"  +  "  +  Toluene.....’ .  177 

"  +  Csl  +  HgO .  179-181 

"  +  Cu  +  Benzene .  191 

”  +  Felg  ■+  Benzene .  204 

"  +  "  +  Toluene .  204 

"  +  IC1 .  247 

"  +  KCNS  +  Benzene .  268 

"  +  "  +  Toluene .  268 

"  +  KI  +  H20 .  298,  299 

"  +NH4r . 385 

"  +  "  +H20 .  3Q4 
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Ig  -  Nal  -  HgO. 


467,-8 


+  PBr3 .  245 

+  PBr5 .  245 

+  PC13 .  245 

+  PC15 .  245 


+  P2J4- 


•245 


+  "  +  Toluene. 

+  Til  +  Benzene. 


+  Rbl  +  Benzene .  516 

+  "  +  HgO .  515,  16 

.  517 

.  544 

IC1  +  A1C13  +  CgHtjNQg .  32 

"  +  KC1 . ; .  287 

.  302 

.  104 


Ig05  +  KI03  +  HgO . 

InBr3  +  CaBrg  +  HgO. . . 

InCl3  +  AgCl . 

"  +  CaCl3  +  HgO. . . 

’•  +  CdClg . 

InX3  +  Calg  +  HgO . 

In (OH) 3  +  InI05  +  HgO. 

IngS3  +  InCl3  +  HgO.  . . 

KjjAiFg  +  HgO . 

KAl(S04)g+  HgO . 

"  +  NH4Fe (S04) g  +  HgO 

"  +  T1A1 (S04) g  +  r 


13 

...  118 
. . .  154 

...  121 
...  254 

249,  250 
36 

45 

46 
46 


KBr 

+  AlBr3. 

.  29 

ft 

+  ” 

+  C6H5NOg .  29,  30 

**• 

+  Brg  + 

HgO .  83 

ft 

+  CsCl. . 

.  177,  178 

4-  fa  F 

X  TRr 

ft 

+  "  + 

Nitrobenzene....  246 

4-  TP1 

4-  HH 

4-  T  \  T 

.  340 

KCNS  +  Ca  (CNS)  .g  +  HgO .  106 

KgC03  +  CaC03 


108 


+  KC1 . .  207 


"  +  KF  +  . . 

»  +  4KgO  +  3Cbg05  +  HgO. 

t»  +  K  tart  r'ate  +  HgO. . . 


287 

274 

264 


KC1  +  AlBr3 . 29 

"  +  AlBr3  +  CgH5N0g . '. .  30 

"  +  A1C13 .  32 

"  +  "  +  FeCl3 +HC1 +HgO  31 

"  +  BaClg  +  NaCl  +  HgO .  70 

"  +  CaClg  +  HgO . i .  113 

"  +  "  +  NaCl+  HgO .  118 

"  +  CdClg . 154 

"  +  CoClg  +  HgO .  167,  168 

"  +  C0SO4  +  " .  168 

"  +  CsBr .  177 

"  +  CsF .  179 

"  +  IC1 .  247 

"  +  KgB407 .  257 

"  +  KBr  +  HgO .  267  -259 

"  +  "  +  HBr  +  H20 .  263 

"  +  "  +  KI  +  "  .  260 

"  +  "  +  KgS04 .  263 

»  +  KgC03  +  H20 .  '270 

"  +  KN03  +  "  .  305 

"  +  LiBr .  332 

"  +  LiF .  338 

"  +  Lil .  540 

”  +  Mg  Cl  g .  347 

»  +  »  +  CaClg  +  H20.114,  115 

"  +  Mg(N03)g  +  H20 .  309 


"  +  NH4Br  +  H20 . 

K+  +  Cl"  +  NH4+  +Na+  +HC03 

KC1  +  NH4HgP04  +  HgO . 

"  +  . . 

K+  +  Cl"  +  Na+  +  Br"  +  I". 

KC1  +  NagCr207 . 

”  +  NaF . 

«  +  PbClg . 

«  +  ”  +  CdClg . 

«  +  ”  +  ZnClg . 

KC103  +  AgN03 . 

”  +  . . 

••  +  "  +  H20 . 

1*  +  ”  +  kno3 . 

»  +  NaCl  +  H20 . 

KC104  +  KC1  +  ”  . 

KgCoS04  +  K2CuS04  +  HjjO.  •  • 


.  . .  '260 
"..  273 

...  399 

. . .  256 

. ..  263 

. ..  292 

. . .  466 

. . .  506 
. . .  154 

...  506 
20 

...  287 

.277-278 
. . .  287 

. .  .  279 

278,  279 
. . .  174 


1242 


INORGANIC  AND  METAL-ORGAN 

(For  locating  results  sot  toned  by  sear 


fC,Cr04  + 

121 

»  + 

Ca(N03)2 . 

121 

"  + 

KC1  +  KN03  +  H20- • • * 

282 

K2Cr2°7  ■* 

■  KBr  +  H20 . 

262 

K?CuS04  1 

•  K2CoS04  +  h2o . 

174 

KpCu (S04) 

2  +  K2Ni(S04)2  +H20. 

197 

ft 

+  KgZn (S04) 2  +  "  • 

197 

tt 

+  (NH4)2Cu{S04)2+H2( 

3  196 

KF  +  AIFg .  •«w 

"  +  CaClg .  120 

"  +  CbF5  +  HF  +  H20. ...  295,  296 

"  +  CsBr .  I77 

»  +  . .  178 

"  +  Csl .  I82 

’•  +  FeF3  +  H20 .  204 

"  +  K2B407 .  257 

"  +  K2C03  +  KC1 .  287 

"  +  . .  287 

"  +  "  +  K2S04 .  287 

"  +  LaF3 .  329 

"  +  LiBr .  332 

"  +  LiCl .  337 

"  +  Lil .  340 

"  +  Na .  256 

"  +  NaBr .  425 

"  +  Na2C03 .  273 

"  +  NaCl .  456 

"  +  Nal .  469 

"  +  SiF4  +  HgO .  297 

"  +  1kF5  +  HF  +  H20 . 296,  297 

K  flavianate  in  HgO,  ale .  719 

KH2P04  +  KC1  +  HgO .  283 

"  +  KN03  +  HgO .  305,  306 

"  +  NH4C1  +  " .  283,  399 

”  +  NH4H2P04  +  HgO .  399 

"  +  NH4N03  +  H20  .  306 

KI  +  CaF .  179 

+  IBr .  246 

"  +  IC1 .  247 

"  *  K  +  NH3 .  256 

"  +  KBr  +  KC1  +  H20 .  260 

+  KC1  +  H20 .  279,  280 

"  +  LiBr . 


C  CROSS  REFERENCE  INDEX 

bing  the  alphabetically  arranged  tables) 

KI  +  LiCl .  31 


"  +  .  338 

"  +  m«i2 .  349 

"  +  Na .  256 


K+  +  I-  +  Na+  +  Br-  +  Cl-....  263 

KI  +  . .  466 

KInSg  +  H20 .  254 

KgMg (Se04) 2  +  (NH4)2MgSe04+  HgO  357 


KMn04  +  K2C03  +  HgO . 

••  +  kcio4  +  "  . 

)TMD_  +  KHN.H . 

288, 

273 

289 

268 

"  +  NaN03 . 

311 

KN03  +  AgN03  +  NH4N03 . 

20 

'*•  +  "  +  T1N03  +  NaN03 

.  . . 

20 

"  +  CaCr04 . . . 

121 

"  +  Ca(N03)2 .  128 

"  +  "  +  Mg(N03)2 -  128 

"  +  "  +  NaN03 .  128 

"  +  "  +  "  + 

Mg(N03)2  128 

"  +  KC1 .  287 


ft 

+  "  +  H20 .  276- 

-278 

ft 

+  "  +  kcio3 . 

287 

ft 

+  "  +  KgCr04  +  H20.. . . 

282 

tt, 

+  "  +  nh3  +  "  _ 

276 

tt 

+  kcio3 . 

288 

tt, 

+  K2Cr04 . 

291 

ft 

+  +  HgO . 

290 

tt 

+  nh4ci  +  "  . 

282 

K+  +N03‘  +NH4+  +Na+  +C1-  +H20 

286 

kno3 

+  nh4h2po4  +  h2o . 

320 

tt 

+  NH4N03  +  NaN03 . 

393 

tt 

+  N2H4-HN03 . 

368 

tt 

+  Na2Cr20? . 

292 

K2Ni(S04)2  +  KgCu (S04) 2  +  H20 

197 

"  +  KgZn (S°4) 2  +  ” 

494 

k2o 

-  a2o3  -  Ag2o . 

21 

ft 

+  Pg05  +  HgO .  313  - 

•  316 

KOH  +KgC4H406  +H20  ... _ 

264 

ft 

+  Na . 

0^  A 

K  penicillin  G  salt  in  aq. 

C*\J  0 

acetone. 

817 

KReO 

»4  +  KC1  +  HgO . 

283 
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K2S04  F  Ag2S04  +  H20 . 

w  F  CaC03  F  CQq  F  H20.  •  •  • 

"  F  Ca304 . 

"  F  CoClg  F  H20 . 

"  +  CoS04  +  "  . 

"  F  Cu304  F  "  . 

"  +  KBr  +  KC1 . 

"  +  KC1  +  H20 . 

"  +  "  +  KF . 

"  +  "  F  NaF . 

"  +  K2Cr04  F  H20 . 

"  +  kno3  F  h2o . 

"  +  "  F  T1C1 . 

"  +  MgCl2  +  H20 . 

"  +  NaCl . 

"  +  "  +  h2o . 

"  F  Na2Cr04  F  H20 . 291, 

"  +  Na2S04  F  Ca304 . 

"  +  tino3 . 

KV03  +  KBr . 

"  +  KC1 . 

"  +  . . 

K2Zn(S04)2  +  H20 . 

"  +  K2Cu(304)2  +H20. 

"  +  K2Ni(S04)2  +  "  • 

Kr  F  A . . 

LaFj  F  . . 

>•  F  . .  294, 

”  F  N3F . 

"  +  . . 

Li  +  BaCl2 . 

LiBr  F  . . 

"  +  . . 

'»•  +  . . 

"  +  InBr3  +  320 . 

»  +  . . 

Li2c°3  +  +  H2° . 

LiCl  +  AlBr3  +  CgH5N02 . 

”  +  . . 

'*  +  Ca  F2 . 

•«  -F  . . 

w 

»*  +  . . 

**  +  Cs  . . 


LiCl  +  Csl .  132 

"  +  InClrj  +  H20 .  249,  250 

"  +  KC1  +  NaCl  +  H20 .  285 

"  +  KF .  295 

"  +  LilnSg  +  H20 .  254 

"  +  Li2S04  +  "  .  342 

"  +  Na .  330 

LiF  +  A1F3 .  35 

"  +  BeFg .  79 

"  +  CaCl2 .  120 

"  +  CsBr .  177 

"  +  CaCl .  178 

”  +  Csl. .  182 

"  +  KF .  294 

"  +  KF  +  NaF .  294 

Li  I  +  CsBr . . .  177 

"  +  C3C1 .  178 

”  +  CsF .  179 

"  +  Inl3  +  H20  .  253 

'»  +  KF . . .  295 

LiInS2  +  HjpO .  254 

LiN03  +  LiCl .  337 

"  +  NH4N03  (+  Guanidine 

nitrate.)  393 

"  +  ’•  +  NaN03 .  393 

"  +  N2H4‘HN03 .  368 

+  NaCl .  337 

Li20  +  B203  +  BeO .  57 

LiOH  +  LiCl  +  LiInS2  +  H20..  254 

Li2S04  +  Ag2304  +  H20 .  26 


"  +  Al2  (304) 3  F  H20. . .  42,  43 

LiV03  F  LiCl .  337 

»  F  LiF .  330 

Mg  F  A1C13 .  32 

MgBr2  F  InBr3  F  H20 .  248 

”  F  LiBr  F  "  .  331 

MgClg  F  .  32 

»  F  CaCl2  F  H20 -  HI  -  l13 

.<  +  »  FTfeCl  FHoO  115,  116 

»  F  InCl3  F  H20 . 249,  250 

»  F  KC1 .  287 

..  +  «  F  H20 . 283,  284 

11  f  "  +  CaCl2  +  F^O  114,  115 


26 

107 

143 

168 

174 

196 

263 

284 

287 

287 

291 

305 

311 

284 

311 

284 

292 

143 

311 

263 

287 

294 

562 

197 

494 

1 

179 

295 

466 

514 

71 

178 

179 

182 

248 

295 

269 

29 

71 

120 

154 

177 

179 
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MgClg  +  KC1  +  NaCl .  287 

"  +  KN03  +  H20 .  308 

"  +  K2S04  +  " .  284 

»  +  LiCl  +  "  . 335,  336 

"  +  NagSg03  +  H20 .  355 

11  +  . .  342 

MgFg  +  .  294 

"  +  "  4  NaF .  294 

11  +  '•  +  .  294 

•*  +  .  338 

n  \  11  +  NaF .  338 

Mglg  +  Inl3  +  H20 . 253 

"  +  .  301 

MgK2(Se04)2  +!Jlg(NH4)2(Se04)2  + 

HgO.  357 

MgMo04  +  MgClg  +  H20  .  346 

MgNH4P04  +  Ag3P04 .  21 


Mg(NH4)2(S04)2  +Cu(NH4)2(S04)2 

+  H20.  197 

"  +Mg(NH4)2(Cr04)2 

+  HgO.  349 

"  +  Mg(NH4)2(3e04)2 


+  H20.  357 

Mg  (NH4)2(3e04)2  + 

Mg(NH4)2(Cr04)2  +  HgO .  349 

Mg(N°3)2  +  Ca(N03)2 .  128 

"  +  "  +  KN03. .  128 

"  +  "  +  "  + 

NalM03.  .  128 

"  +  "  +  NaN03.  128 

"  +  KC1  +  H20  .  308 

"  +  KN03 .  311 

"  +  ”  +  NaN03 .  311 

MgO  +  ASgS3 .  50 

"  +  B2°3 .  5? 

"  +  "  +  H20  .  342 

"  +  BeO  +  A.l203 .  79 

"  +  CuO .  193 

"  +  S02  +  HgO .  522 

"  +Tl2Cr04.... .  544 

"  +  Til .  545 

Mg  (OH)  2  +  AgOH .  21 

M.g(0H)2-3MgC03  +  h20 .  344 


MgS  +  MgO .  00,1 

MgS03  +  S02  +  H20 .  522 

MgS04  +  CdS04  +  H20 .  159 

"■  +  H,BO,  +  H0SO4.  +  H20 .  57 

•'  +  KC1  +  HgO .  284 

••  +  "  +  NaCl  +  HgO .  284 

'•  +  K2S04  +  H20 .  325 

11  4  "  4  Na,gS04  4  HgO.  325 

»  +  MgCl2 .  347 

11  4  "  +  H20 . 344,  345 

'*  +  MgMo04  +  "• .  350 

"  +  NaCl .  347 

'•  4  "  +  H20..  345,  346,  452 

"  4  Na2Mo04  +  HgO...' .  351 

"  4  Na2304  4  "  .  325 

MgSg03  4  NaCl  4  "  .  347 

Mg3e04  +  K23e04  4  HgO .  328 

Mn  +  FeO .  199 

"  4  Si02 .  360 

MnO  +  CaO .  128 

»  +  Fe .  199 

"  *  4  MgO .  352 

MnS  +  CUgO .  193 

Mo03  4  As  g03 .  50 

"  4  NagO  +  HgO .  470,  1 

Uo03'P205'H2° .  498 

Ng  +  A. .  1 

"  +  COg .  98,  211 

"  +  Hg(+CH4) .  214 

"  +  HgO .  51-53 


NH3,C. S.T.  data  657,  668,  674, 

686,  692,  695,  703,  706,  709, 

715,  724,  732,  812 


NH3  +  Acetamide, f.  pts .  597 

”  +  Ca .  101 

"  +  Formamide,  f .  pts .  576 

"  4  H3P04  4  HgO .  394  -  396 

"  +  K . 256 

"  +  K  4  KI .  256 

"  +  KI03  (4KC1, 

+  KBr, 

4  nh4Ci, 

4  KI, 

4  NaCL)  302 
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I«3  F  Li. 


330 


F  NH4C1 .  380 


+  Na . 

+  Na2C03  F  H20. 


.  413 

.  444 

+  NaCl .  454 

F  Nal  F  Na .  413 

+  NaOH  +  H20 .  47  6,  7 

(NH4)  3A1F6  +  H20 .  36 

NH4A1(S04)2+  "  .  45 

"  +NH4Cr(S04)  2 +H20  17  7 

"  ftiai(304)2  +  "  46 

NH4Br  F  AlBr3 .  29 

«  +  "  + Nitrobenzene. .  370 

•«  +  KBr  F  H20 .  260 

"  +  KC1  +  "  .  260 

NH4CN3  F  Ca(CNS)2  +  HgO .  107 

NH4C02NH2  F  H20 . • .  373 

NH4C1  +  CoCl2  +  H20 .  165-167 

"  +  CuCl  F  H20 . 185,  136 

>•  +  CuCl2  +  ” .  190 

••  +  "  FHC1  +H20 .  190 

••  +  FeClg  F  H20 .  200 

<•  +  FeCl3  F  "  .  202 

»  +  KBr  F  H20 .  260 

"  +  KC1  +  "  .  280-282 

"  +  KHgP04  +  H20 .  283,  399 

.  282 

.  273 

F  H20.  286 

. .  358 

. .  370 

+  (NH4)4Fe(CN)g  +  H20.371,-2 
**  F  NaHC03  F  HgO 

"  +  NaH303  + 

"  F  Na2303  F 

»  +  NiClg  F  ”  .  492 

(NH4)2Cr04  F  MgCr04  F  HgO. . . .  348 

NH4Cr(S04)2  F  KCr  (S04)  2  FHgO.  327 
»  FNH4A1  (304)2F  "  .  177 

••  FNH4Fe(S04)2F  "  .  176 

(NH4)2Cu(S04)2  F  H20 .  197 

••  FK2Cu(S04)  2+H20  196 

"  F(NM4)2Mg(304)  2  F 


*•  F  KN03  F  " - 

NH4+  FC1~+K+  FNa  +  F  HC03 


+  "  F  "  F 


FNO-, 


NH4CI  F  MnCl?  F  H20. 


"  F  NH4Br  F 


.  374 

.  407 

•« .  404,-5 


HgO  197 


nh4f  f  aif3  F  h2o .  35 

"  F  BeFg  F  "  .  79 

NH4Fe(S04)  2  FKA1(S04)2  FH20..  46 

"  F  NH4Cr(S04)2F  HgO  176 
NH4  flavianate  in  HgO,  ale...  719 
NH4+F  HC03-F  Na+F  K+F  Cl' -  273 

NH4H2P04  +  KC1  +  h2° .  283 

"  +  KHgP04  F  H20 .  319 

"  F  KN03  F  H20.306  ,  307  ,  320 

•»  F  NH4C1  F  " .  379 

"  F  NH4N03F  "  -  386,  387 

F  NaCl  F  "• .  380 

NH4H303  F  (NH4)2S03  F  H20 - 403,-4 

NH4I  F  NH4C1  F  H20 .  376 

(NH4)2Mg(Cr04).2  F  (NH4  )gMg  (S04)  2 

F  HgO. . .  349 

"  F(NH4)gMg(Se04)2 

F  HgO....  349 

(NH4)2Mg(S04),2  F  H20 .  355 

"  +  (NH4)2Cu(304)  2 

F  H20. ..  197 

"  F(NH4)2Mg(Cr04)2 

F  H20  349 

"  F  (NH4)2Mg(3e04)4 

F  HgO.. .  357 

(NH4) 2 Mg (Se04) 2  F  K2Mg (Se04) 2 

F  H20...  357 

"  F  (NH4)2Mg(Cr04)2 

+  HgO...  349 

"  +  (NH4)2Mg(S04)2 

F  H20. . .  357 

NH4N03  F  AgN03  F  HgO .  20 

••  +  »  +  kno3 .  20 

»  +  "  +  NaN03 .  20 

„  4  »  +Pb  (N03)  g +H20  20 

11  +  Ba{N03)g  F  NaN03...*  74 

-*  +  CaClg  F  H20 .  121 

||  F  Ca(N03)2  +  Hg° .  127 

.1  +  Cd  (N03)  2 .  156 

11  +  i»  F  NaN03 .  I56 

•*  +  KC1  F  HgO .  282,  286 

••  F  KH2P04  F  HgO. . . .  306  ,  320 
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KbIOj . 311 

«  +  "  +  H30 .  307 

t»  +  "  +  NaNOjj .  311 

NH4++  N03'+  K++  Na++  Cl'+HoO  286 

NH4N03  +  LiN03 .  341 

«  +  "  +  H20 .  340 

»  +  "  +  NaN03 .  341 

"  +  MgCLg  +  H20 .  347 

"  +  NH4C1  +  " .  377 

«  +  »  +  NH3  +  H20.377,'8 

"  +N2H4-HN03 .  368 

(NH4)2N1(S04)2  +  H20 .  494 

NH4  penicillin  G  salt  in  aq. 

Acetone.  817 


(NH4)PS03  +  Na2S03  +  HgO. . . .  482 

NH4303NH2  +  NH4N03 .  393 

(NH4)2S04  +  Ag2304  +  H20. . . .  26 

"  +  HC1  +  H20 .  376 

"  +  K2S04  +  Na2S04  + 


H20  326,-7 


"  +  NH4C02NH2  +  H20.  375 

"  +  NH4C1  +  H20 .  379 

"  +  NH4HC03  +  NH3  +  H20  373 

"  +NH4HgP04  +  H20.  .398, -9 
"  +  "  +  H3P04+H20  399 

"  +  (NH4)2HP04  +  H20  397 

"  +  NH4H303 .  406 

"  +  NH4N03 .  393 

"  +  "  +H20..387,  388 

"  +  NaHCOj  +  " .  374 

(NH4) 23g03  +  (NH4) 2S03  +  HpO. .  407 

(NH4)  23e04  +  Cu3e04  +  "  . .  198 

(NH4)2Zn(S04)  2  +  H20 .  562 

N2H4  +  CsN03 .  lag 

n2h2  +  K2°°3  +  **2° .  269 

^4  +  K0H  +  "  .  313 

"  +  NaOH  +  " .  477,-8 

N2IVHN03  +  kno3 .  3n 

"  +  L1N03 .  34! 

N0  +  ™°3 .  413 

"  +  N02  +  hno3 .  224 

^°2  +  ^3 .  223,  224 

N2°  +  BF3 .  56 


Ng05 +CaO +P205 +H20 . 125,  126 

Na  +  AlCljj . 

'•  +  A1F3 .  35 

"  +  . .  256 

"  +  . .  256 

"  +  . .  256 

"  +  . .  256 

»  +  KOH .  256 

"  +  LiCl .  330 

"  acetate  +  A1(N03)3  +  H20. .  37 

Na3A1F6  +  h2° .  36 

"  +  K3AlFg .  36 

NaAlSi04  +  CaSi03 .  145 

Na3As04  +  HgO .  199 

Na2B40^  +  Ca304 .  143 

'»  +  K2B4°7 .  257 

"  +  KP03 .  316 

NaBr  +  41Bi*3 .  29 

"  +  "•  +  CgH5  N02 .  30 

"  +  CsF .  179 


"  +  HgBr2  +  H20 . 

"  +  K . 

"  +  KBr  +  HpO . 

"  +  KF . . 

Na++  Br’+  K++  I“  +  Cl". 

NaBr  +  LiCl . 

'•  +  LiF . 

”  +  Lil . 

NaBr03  +  AgBfOg  +  HoO. . 

”  +  NaBr  +  ”  . 

”  +  "  +  Na2C03 

"  +  "  +  NaHC03 

"  +  Na2Mo04  +  H20 

NaCNS  +  Ca  (CNS)2  +  •* 

Na2^3  CaCr04 . 

"  +  k2co3 . 

"  +  "  +  HoO.. 

"  +  KC1  +  NaF^. .. 


+  u2co3  +  h2o. 

+  MgC03  +  "  . 
+  Na,2B40?  +  "  . 
+  NaBr  +  "  . 


.  238 

.  256 

. .  260-262 

.  295 

.  263 

.  337 

.  338 

.  340 

.  4,  5 

.  420 

+  H20.  422 

+  "  •  421 

.  471 

.  107 

.  121 

.  273 

- 270-272 

.  287 

.  273 

.  333 

••  343,  344 

.  418 

.  421 


247 


INORGANIC  AND  METAL-ORGANIC  CROSS  REFERENCE  INDEX 

(Por  locating  results  not  found  by  searching  the  alphabetically  arranged  tables) 


Na^OO^  +  NaBr  +  NaBr03  +  H20.  . . .  422 

"  +  NaBrOj  +  HgO .  425 

"  +  Na  phthalate  +H20  ..431,-2 

"  +  Na3P04  +  H20 .  447  ,  480 

"  +  Na  tartarate  +  HgO...  428 

NaCl  +  AI .  32 

"  +  AlBr3 .  29 

"  +  "  +  C6H5N02 .  29 

'*  +  A1C13 .  32 

"  +  BaCl2 .  71 

"  +  "  +  CaCl2 .  71 

»  +  "  +  H20 .  70 

+  "  +  KC1  4  H20 .  70 

"  +  Ba(N03)2 .  74 

"  +  Ba  (SH)  2  +  H20 .  76 

"  +  BaS04 .  71 

"  +  CaCl2 .  121 

«  +  "  +  H20 .  116,  117 

»  +  "  +  KC1  +  HgO .  118 

"  +  CaS04 .  143 

»  +  "  +  CaC03 +C02 +H20  108 

••  4  CdCl2 .  I54 

tt,  +  ••  4  1^0 . 151-154 

'*  4  CsF .  179 

"  +  FeCl3 .  203 

"  +HJB03  +  HgO .  57 

"  +  InCl3 .  251 

n  . 256 

..  +  KC1  +  LiCl  +  H20 .  285 

«  +  "  4  MgClg .  287 

n  +  »*  +  MgS04  +  H20  .  284 

h  +  **  +  ZnCl2 .  287 

it  +  ••  +  ZnS04  .  287 

»  +  KC103  +  H20 .  279 

"  4  K2Cr20? .  292 

••  +  . .  295 

Na++  Cl"  4  K++  NH4++  HC03- -  273 

NaCl  +  K2S04 .  311 

+  »  +  HgO .  284 

»  4  Li .  33) 

«  +  . .  332 

-  . .  338 

-  4  . .  340 


NaCl  +  LiNOj . 337,  341 

"  +  MgClg .  347 

"  +  +  H20 .  345 

"  +  "  +  CaCl2  +  HgO  115,116 

"  4  MgS04 .  347 

"  +  "  +  H20 .  345,  346 

"  +  MgS203  +  "■ .  347,  355 

"  +  NH4C1  +  "  .  380 

"  +  NH4HC03  4  "  .  374 

"  +  NH4HgP04  + "  .  380 

"  +  NH4HS03  4  "  .  407 

Na++  Cl- 4  NH4++  K++  N03‘+  H20  286 

NaCl  +  (NH4)2S03  +  H20 .  404,-5 

"  +  Na2B407 .  419 

"  +Na2B40? +H20(-BigS04) . .  .  419 

••  +  NaBr  +  HgO . 422-424 

"  +  Na2C03 .  447 

»  +  "  +  NaF .  447 

"  +  "  +  Na2S04  4  HgO.  446,-7 

"  4  NaC103  4  H20 .  456 

NaC103  +  KC1  +  HgO .  279 

"  +  KC103  +  HgO .  288 

"  4  NaBr  +  "  .  424 

"  4  Na2Mo04  4  HgO .  472 

Na2Cr04  +  CaC03 .  121 

"  +  CaCr04 .  121 

•»  4  K2Cr04  4  HgO - 289,  290 

••  +  *2S04  +  " - 291,  292 

"  4  NagC03 .  447 

»  +  "  4  HgO .  446 

"  +  NaCl .  455 

11  +  "  +  NaF .  455 

'*  +  NaC103  4  HgO .  456 

••  4  Na2S04  4  " - 460,  482 

Na2Cr207  +  KC1 .  292 

11  +  KgC  r2^  7 .  292 

»  4  KNO-, .  292 

35 

NaF  +  . .  00 

"  +  aif3 .  35 

it  +  "  +  BaFg .  35 

tt  +  «•  +  . .  34t  35 

"  79 

••  +  . . 

^  177 

"  +  . . 
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NaF  +  . . 

"  4  . .  182 

"  +  FeF3  +  H20  .  204 

"  +  InF3  +  " .  252 

n  4  . .  256 

Na++  F"+  K+  +  Br_  +  I" .  263 

NaF  +  KqC03 .  273 

"  +  KC1  +  K2S04 .  287 

>*  4  "  +  Na2C03 .  287 

"  +  KF .  294,-5 

«  +  "  +  LiF .  294 

»  4  "  +  MgFg .  294 

"  +  LaF3 .  329 

"  4  LiBr .  332 

"  +  LiCl .  337 

"  +  Lil. .  340 

"  +  LiF .  338 

»  +  "  +  MgFg .  338 

"  +  MgFg .  349 

"  +  Na2B40?. . 419 

"  +  Na2C03 . 447 

"  +  "  +  NaCl .  447 

"  +  NaCl .  455 

"  +  "  +  Na2Cr04 .  455 

"  +  "  +  Na2S04 .  455 

"  +  Na2Cr04 .  460 

NaFe02  +  NaAlOg . . .  413 

Na+  +  HC03"  +  K+  +  NH4+  +  Cl-  273 

NaHC03  +  NH4C1  +  HgO .  374 

"  +  (NH4),2S04  +  HgO..  374,484 

"  +  NaBr  +  HgO. . 421 

"  +  "  +  NaBr03  +  HgO.  421 

"  +  NaBrOg  4  HP0. .......  425 

"  +  Nag CO 3  4  NaCl  + 

Na2304  4  H20  447 

Na2HP04  +  K2HP04  +  HgO. ......  318 

NaHgP04  4  NH4C1  +  HgO .  380 

"  +  WT4H2P04  4  H20. ....  400 

+  NaN03  4  h20. .....  473  -  5 

NaHS  +  BaClg  +  HgO... .  75 

"  4  Ba(3H)g  +  h20. .... _  76 

NaHS03  4  NH4C1  4  "  . .  407 

Nal  4  AlBr3  4  CoHgBr. ........  30 


kiog  t be  alpbabetically  arranged  indenl 


Nal  +  . . 

n  4  . . 256 

Na+  +1-  +  K+  +  Br“  +  Cl"....  263 

Nal  +  KF .  293 

"  4  KI  4  Furfural .  301 

"  +  "  +  Methanol .  301 

"  4  LiBr .  332 

”  4  LiCl .  337 

"  4  LiF . .  •  338 

"  +  MgLg .  349 

*•  4  Na  4  NH3 .  413 

"  +  NaCl  +  H20 . 451 

"  4  NaC103  +  H20 .  457 

NaI03  +  Na2Mo04  +  H20 .  471 

NalnSg  4  H20 .  254 

NagMo04  +  MgMo04  4  HgO .  351 

"  +  MgS04  4  "  351 

"  4  NagCr04  4  " _  458,-9 

Na(NH4)gLRh(N0g) gj  4  HgO .  385 

NaN02  4  KN03 .  311 

NaN03  4  AgN03  +  Ba(N03)2 .  30 

"  4  "  4  NH4N03 .  20 

"  4  "  4  T1N03  +  KN03.  20 

”  4  Ba  (N03) g  +  NH4N03 -  74 

"  +  CalN03)g .  128 

"  +  "  4  KN03 .  128 

"  +  "  4  "  4 

Mg  (N03)  2  128 

"  +  "  +  Mg  (NOjj)  g. .  .  128 

"  +  Cd(N03)g  4  NH4N03 -  156 

"  +  KNOg  .! . . .  3U 

"  +  KNO3 .  311 

"  +  "  +  HgO. .  304 

"  +  "  +  Mg(M)3)g..  ....  311 

"  +  "  +  NH4N03.  T .  311 

"  +  "  +  T1N03. .  311 

"  +  LiCl . .  337 

+  LiN03.  . . .  341 

"  +  "  +NH4N03...  341,  393 

’’  +  M?(N03)g . .  352 

Ha+  +  N03~  +  NH4+  4  K+  +  Cl” 

+  «20  286 
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NaN03  +  NH4H2P04  +  HgO .  401 

"  +  NH4N03  +  Ba(N03)2 _  393 

"  •+  "  (+  Guanidine 

nitrate).  393 

+  "  +  H20 .  389,390 

"•  +  "  +  KN03 .  393 

"  +  "  +  Pb(N03)2  +  H20  390 

"  +  "  +  Urea .  393 

"  +  "  +  Urea  nitrate.  393 

"  +  NgH4*  HN03 .  368 

"  +  NaCl .  455 

"  +  "  +  H20 .  451 

"  +  NaC103  +  HgO .  457 

"  +  Na2Cr04  +  "  .  % .  458 

"  +  NagMo04  +  " .  472 

"  +  NaSO-jNHg .  488 

"  +  RbCl . .  455 

Nao0-B203-Ag.p0. ..............  21 

"  +  CaO  +  Si02  +  HgO .  130 

"  +  Fe2D3  +  Na2C03 .  447 

"  +  5i02  +  BaO...... .  75 

NaOH  +  Ba(0H)2 . .  -  75 

"  +  Cd  (OH)  2  +  HgO .  156,-7 

"  +  HgO  +  H20 .  243 

*t  +  . . .  256 

"  +  Na  acetate  +  HgO. .....  427 

"  +  Na2C03 . . .  447 

",  4  "  +  Na2S04  +  !I20'  445 

"  +  Na  tartarate  +  HgO....  429 

Na  penicillin  G  salt  in  aq. 

acetone.  817 

NaP02  +  NaB02 . 416 

"  +  Na2B40? .  419 

Na3P04  +  ffegc°3  +  HgO .  447 

«  4  NaCl  +  " .  452 

"  4  ffa  Palmitate  +  HgO.  .  437 

Na4PgO?  + »  "  +  "  ' *  437 

"  +  NaP03 .  479 

NaSH  +  NaCl  +  HgO. .  454 

NaS03NHg  +  NH4S0gNHg . -*  410 

Na2304  +  AggS04  +  HgO .  24,25 

"  +  AlglS04)3  +  HgO .  46 

"  +  Algl3e04)3  +  "  .  46 


C  CROSS  REFERENCE  INDEX 

king  the  alphabetically  arranged  index) 

Na2S04  4  BaClg. . . 7j 

”  +  CaS04 .  143 

"  +  "  +  KgS04 .  143 

"  +  HC1  +  HgO .  450 

"  +  KC1 .  3H 

"  +  ”  +  H20  .  284 

"  +  K2Cr04  +  HgO .  291,-2 

"  +  K2S04 .  327 

"  +  "  +  HgO .  322,-4 

"  +  "  +  Mg304  +  H20.  325 

"  +  "  +  (NH4)2S04 

+  HgO.  326^7 

"  +  "  +  PbS04 .  327 

"  +  MgClg .  347 

"  +  "  +  HgO .  345,-6 

"  +  MgMo04  +  " .  351 

"  +  MgS04  +  " .  325,  354 

"  +  NH4C1  +  " .  404,-5 

"  +  NH4HC03  +  HgO .  374 

”  +  (NH4)gS04  +  HgO .  408 

"  +  ”  +  NH3  +  HgO  408 

"  +  NagC03  +  HgO .  445,-6 

"  +  "  +  NaCl  +  HgO  446r7 

»  4  "  +  NaOH  +  "  445 

"  +  NaCl.  . .  455 

"  4  "  +  HgO .  452 

"  4  "  +  NaF.  . .  455 

"  +  Na2Mo04  +  HgO .  472 

"  4  NaN03  +  " .  475 

"  4  Na  oxalate  +  H^O.  ...  449 

"  +  PbClg  +  HgO .  452 

NagSgQ3  +  CaClg  +  " .  119 

"  +  MgClg  +  " .  347,  355 

NagSe04  +  Alg(S04)3  +  HgO....  46 

"  +  Na2S04. .  487 

NagSiOj  +  Na  Palmitate  +  HgO.  437 

Na  stearate  in  solvents....  787,-8 

NaV03  +  NaCl .  455 

"  +  NaF .  466 

Na3V04  +  Na2S04  +  HgO .  484,-5 

Ni  +  Cu  +  As .  47 

,t  4  «  4  s.  . .  183 

»  +  . .  199 
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Ni  +  FbSiOj . 

NiK2(S04)2  +  CuK2(S04)2 +H20 

NiO  +  Cr203 . 

"  +  "  +  ZrQ2 . 

"  +  . . . 

"  +  . . 

*•  +  Fe203 . 

NiS  +  CoS .  173 

NiSi03  +  Fe . 


NiS04- A12IS04)3  +  H20. 


+  MgS04  +  H20. 


02  +  A. 


+  Ag... 
+  AgBr. 


"  +  Kr. . 
P  +  Cu... 
PF™  +  BFi 


P2°5 


+  " 
+  " 
+  * 
+  '* 


+  n2o5  + 

+  so3  + 


+  MnO  +  " 

+  NH3  +  *' 

+  Na20  +  '• 


394 


pof3  +  bf3 . 

Esf3  +  "  . 

Pb  +  AgCl .  2, 

Pb  +  Agl . 

"  +  Ag4P20? . 


14 

o 


+  BiF3 .  82 


*  b*2®3" 


82 

146 


"  +  Cd  in  their  halides... 

+  FeS .  199 

+  MgClg .  342 

"  +  Pb°  +  PbS .  509 

"  +  "  +  PbS04 .  508 

PbBr2  +  KBr .  263 

"  +  LiBr  +  h2o .  331,-2 

"  +  NaBr  +  >• .  422 

+  Sn . 499 


199 

PbCl2  + 

Ag . 

2,14 

197 

tt 

+ 

AgCl  +  CdCl2 . 

13 

176 

M 

+ 

CdCl2 . 

154 

176 

tt 

+ 

"  +  KC1 . 

154 

193 

tt 

+ 

'•  +  T1C1 . . 

154 

199 

tt 

+ 

InCl3 . 

251 

205 

ft 

+ 

KC1 . 

287 

173 

tt 

+ 

"  +  ZnClg . 

287 

199 

ft 

+ 

Mg . 

342 

42 

ft 

+ 

Na2S04  +  H20 . 

452 

354 

ft 

+ 

PbBr2 . 

499 

1 

ft 

+ 

Sn . 

499 

4 

rt 

+ 

Tl . 

499 

4 

tt 

+ 

Zn . 

499 

L-53 

pbF2 

+  Bi . 

82 

328 

pbl2 

+  Ag . 

2 

183 

tt 

+  Lil  +  H20 .  338,-9 

56 

ft 

+  Nal  +  "  . 

469 

136 

tt 

+  PbBr2 . 

499 

135 

tt 

+  PbCl2 . 

506 

130 

cr 

O 

'3)  2 

,  +  AgN03  +  H20 . 

20 

1,-6 

tt 

+  Ba(N03)2  +  Me  thy- 

5,-4 

lene  Blue. 

74 

316 

tt 

+  kno3  +  h2o . 

311 

361 

tt 

+  nh4no3 . 

393 

396 

tt 

+  "  +  h2o . . 

390 

480 

ti 

+  "  +  NaN03  +  H20 

390 

56 

ft 

+  MaN03  +  H20 . 

475 

56 

tt 

+  Ra(N03)2 . 

513 

PbO  +  As203 .  50 

”  +  B2°3 .  57 

"  +  Bi .  82 

"  +  K20  ^  Si02 . * .  312 

Pb2P2°7  +  .  2,  499 

PbS  +  AgCl .  13 

"  +  Fe. 

"  +  PbO 

PbSO 
PbS  +  Sn 
PbSO 


.  199 

.  508 

4  +  Pb0  +  pb .  508 


.  499 

J4  +  K2S04 .  327 

+  "  +  Na2S04 .  32V 

T  NaCl  +  H2 0 . 452 

+  Pb0 .  508 


1251 


I NORUAN 1C  AND  METAL  ORGANIC  CROSS  REFERENCE  INOEX 

(For  locating  results  not  fonnd  by  searching  the  alphabetically  arranged  indent 


PbS04  +  Ra (N03) 2 . 

PbSiOj  +  Na2Si03  +  Si02 . 

PtCl4  +  NaCl  +  H20 .  453, 

Pt(NH4)2Cl6  +  H20  (  +  Salts).. 

PtNa2Cl6 .  453, 

RbBr  +  CsF . 

"  +  KF . 

"  +  Li Cl . 

"  +  LiF . 

"  +  Lil . 

"  +  MgBr2  +  H20 . 

"  +  NaF . 

RbCl  +  A.lBr3  +  C6H5N02 . 

"  +  CdCl2 . 

"  +  "  +  CsCl . 

"  +  CsF . 

"  +  KF . 

"  +  LiBr . 

"  +  LiF . 

"  +  Lil . 

"  +  fj|gCl2 . 

"  +  NaF . 

"  +  NaN03 . 

RbF  +  A1F3 . 

"  +  . . 

"  +  CsCl . 

+  . . 

"  +  . . 

"  +  KC1 . 

"  +  KF . 

"  +  "  +  MgFg . 

"  •+  "  +  ThF4 . 

"  +  . . 

"  +  LaF3 . 

"  +  LiBr . 

»  +  LiCl . . 

"  +  Lil . 

• 

•*  +  MgFg . 

"  +  . . 

"  +  NaCl . 

"  +  . . 

Rb I  +  AlBr3  +  C6H5N02 . 

**  +  CsF . 


Rbl  +  Hgl2  +  H20 . 

"  +  KF . 

"  +  LiBr . 

n  +  LiCl . 

”  +  LiF . 

"  +  NaF . 

RbN03  +  N2H4*HN03 . 

"  +  NaCl . 

.  455 

"  +  Na.N03 . .  . .  . 

. .  476 

"  +  RbCl . . . 

.  514 

Rh (NOg) 3* NaNOg* 2NH4N02 

+  HgO.  385 

Rb203  ^  CoO . 

3  +  Co . 

3  +  Co  +  Bi . 

S  +  Co  +  Sb . . 

S  +  Cr . 

.  175 

3  +  Cu  +  N . . . . . 

.  183 

S  +  I  +  cs2 . 

S  +  Se  +  ”  . 

SOo.C.  S.T.  data  668,674,691,692, 

695,706, 709,726,739 

,769,770,812 

+  A 1  PI  — . 

.  32 

2  '  . 

n  +  bci3 . 

M  +  . .  - 

T  Dr3 . 

"  +  Dimethylanil ine, 

f.pts..  705 

"  4-  . 

’  "U . 

"  +  NH3  +  HjjO . 

"  +  QnR  r . 

■  — *4 . 

S03  +  BeO  +  H20 .  SI 

"  +  HN03 .  223 

"  +  H2304  +  HN03 .  223 

"  +  NH3  +  H20 . . .  407 

"•  +  Na20  +  V205  +  H20 -  484,-5 

'•  +  vo2  +  H20 .  551 

n  f  VoOk  +  " .  551  “  3 

Ci  O 

sof3  +  bf3 .  56 

(S03).2HN03  +  H2S04 .  234 

Sb  +  Co  +  S .  163 


SbBr3  +  AlBr3 . 

»  +  "  +  C2H4Br. . 

"+•’+  C6H5N02, 
SbCl3  +  BiCl3 . . 


513 

489 

455 

381 

455 

179 

295 

337 

338 

340 

342 

466 

29 

154 

154 

179 

295 

332 

338 

340 

466 

455 

35 

177 

178 

182 

263 

288 

294 

294 

294 

301 

329 

332 

337 

340 

349 

425 

456 

469 

29 

179 
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(For  locating  resalts  not 


found  by  searching  the  alphabetically  arranged  index! 


SbCl-j  +  KC1 .  287 

2SbCl3'3CsCl  +  HgO .  178 

Sb2S3  +  Ag2S .  21 

»  +  PhS .  508 

Se  +  Cr .  175 

3e  +  Cu  +  CuS04 .  183 

Se  +  I  +  CS2 .  246 

Se  +  S  +  " .  246 

Se03  +  CuO  +  H20 .  194 

Si  +  As .  47 

"  +  FeO .  199 

"  +  ivfaO .  360 

SiCl4  +  AsC13 .  47 

SiF4  +  KF  +  H20 .  297 

SiF4'2NH4F  +  " .  383 

SiK2Fg .  297 

SiNa2F6  +  H20 .  464 


SiNaFg+(HClf HF,H3P04,  NaCI)  +H20  464 

Si02  +  Bg03  4  Zn0 .  57 

"  +  BaO .  75 

"  +  CaO .  128,  130 

"  +  "  +  A1203  +  Na2° _  145 

"  +  "  +  H20 .  144,-5 

"  +  Fe .  199 

”  +  K20  +  PbO .  312 

"  +  "  +  ZnO .  312 

"  +  Li2° .  341 

"  +  MgO  +  S20„ .  352 

"  +  .  360 

"  +  Na20  +  BaO .  75 

"  +  "  +  H20 .  488,-9 

"  +  %23i03  +  PbSi03 .  489 

”  +  PbO . 508 

+  "  +  B203 . . .  508 

+  V02 . 551 

+  V2°3" .  551 

+  V2°5 .  554 

Sn  +  Ag  +  SnClg . 2 

"  +  Cd  in  their  halides .  146 

+  PbBr2 .  499 

"  +PbC12 . 499 

"  +pbS . 499 


SnBr2  +  Pb . .•  499 

SnCl2  +  Pb .  499 

"  +  Sn  +  Ag .  2 

SnCl4  +  AsC13. .  47 

Sn(NH4)2Clg  +NH4C1  +HC1  +  H20  381 

Sn  oxalate  +  K2C204  +  H20. . . .  274 

SnS  +  Pb .  499 

"  +  Sn . 527 

SrBr2  +  InBr3  +  H20 .  248 

"  +  Sr .  531 

SrCl2  +  BaCl2 . 71 

"  +  BaFg .  71 

"  +  InCl3  +  H20 .  249,250 

SrF2  +  BaCl2 .  71 

"  +  BaF2 .  71 

Srlg  +  Inl3  +  H20 . 253 

"  +  Sr .  531 

#  Sr  (N03)  2  +  Ca(N03)2  +  H20 -  127 

"  +  Ra(N03)2 .  513 

SrO  +  Bi203 .  83 

TaF5  +  KF  +  HF  +  HgO .  296,-7 

%KFg  +  HF  +  H20 .  296 

TaK2F7  +  "  +  " .  296,-7 

Te  +  Cr .  175 

ThF4  +  KF .  294,-5 

"  +  "  +  RbF .  294 

"  +  NaF .  466 

Th02  +  A1203  +  BeO . 79 

TiC  +  CbC .  146 

+  ^C .  533 


Ti(^4)2Cl2  +  NH4CI  +  HC1  +  H20  381 

TiQ2  +  CaO  +  A12Q3  +  h20 . 

"  +  Na20 . 

T1  +  Cd  in  their  chlorides... 

"  +  PbCl2 . 

tiai(so4),2  +  KA1(S04)2  +  h20. 

"  +  NH4A1(904)2+  «  . 

TIBr  +  AlBr3  +  CgHg . 

"  +  InBr™  +  HoO . 

"  +  kno3 . 

T1C1  +  CdClg  +  PbCl2 . 


101 

476 

146 

499 

46 

46 

30 

248 

311 

154 


+  InCl3  +  HgO. .  249,250 
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T1C1  +  KNO-j  +  KgS04 .  311 

"  +  K2SO4  +  T1N03 .  327 

"  +  Pb .  499 

"  +  TIBr .  539 

TlCr04  +  MgO .  352 

T1H2P04  +  NH4H2P04  +  H20 .  402 

Til  +  Ini  3  +  H20 .  253 

"  +  TIBr .  539 

T1N03  +  AgNOj  +  KN03  +  NaN03.  20 

"  +  KN03  +  NaN03 .  311 

"  +  K2S04 .  311 

"  +  "  +  T1C1 .  327 

T12S04  +  A.l2  (S04)  3  +  H20 .  43 

"  +  KN03„ . . .  311 

UF4  +  KF .  295 

UF3  +  NaF . 466 

V205  +  MgO .  352 

"  +  Na20  +  H20 .  490 

"  +  "  +  303  +  H20. ...  484,-5 

W03  +  Mo03 .  362 

YF3  +  CsF .  179 

"  +  KF . .  •  •  294 

»  +  LiF .  338 

n  +  iijaP . . .  466 

»  +  . .  514 

Zn  +  A.1C13 .  32 

"  +  Cd  in  their  halides .  146 

"  +  PbCl2 .  499 

Zn  acetate  +  Na  acetate .  427 

ZnBr2  +  AlBr3 .  29 

"  +  InBr3  +  H20 .  248 

ZnC  +  . .  533 

ZnCl2  +  . .  32 

»  +  CaClg  +  H20 .  HQ 

"  +  InCl3 .  251 


it  +  "  +  H20 .  249,  250 


ZnClg  +  KC1 .  2Q7 

”  +  "  +  NaCl .  287 

"  +  "  +  PbCl2 .  2Q7 

”  +  NaCl .  455 

"  +  Pb .  499 

'•  +  PbCl2 .  506 

”  +  "  +  HgO .  503 

"  +  "  +  KC1 .  506 

ZnHg(CNS)4  +  CoHg  (CN3)  4 .  164 

Znlg  +  Inl3  +  H20 .  253 

ZnK2  ( SO4)  2  +  CuK2('S04)2 +H20.  197 

"  +NiK2(304)2  +  "  494 

ZnO  +  CdO .  156 

"  +  CoO .  172 

"  +  Cr203 .  176 

"  +  CuO .  193 

"  +  "  +  S03  +  H20 .  195 

"  +  K20  +  3iQ2 .  312 

"  +  MgO .  352 

"  +  MnO .  360 

”  +  NiO .  493 

"  +  Si02  +  B203 .  57 

"  +  Zn304  +  H20 .  561,-2 

ZnS04  +  CuO  +  ZnO  +  CuS04  +H20  195 

"  +  KC1 .  287 

"  +  ”  +  NaCl .  287 

"  +  NaCl .  455 

ZrC  +  CbC .  146 

ZrCl4  +  NaCl .  455 

Zr02  +  BeO .  79 

"  +  "  +  A1203 .  79 

•'  +  CaCl2 .  120 

"  +  Cro03  +  NiO..- . .  176 

'•  +  Zr~(S04)  2  +  H20 .  565 

ZrOSO.  +  H,0 .  238 


« 


